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OZET

YUKSEKOGRETIMDEKiI KAMU HARCAMALARININ EEKONOMIK
BUYUMEYE ETKIiSi-TURKIYE ORNEGI

Bu caligmada yiiksekogretim kamu harcamalarmin Tiirkiye’nin ekonomik biiyiimesine olan etkisi
ARDL sinir testi yontemiyle analiz edilmistir. Caligma yillik bazda olup zaman aralig1 olarak 1981 ve
2020 yillart araligini kapsamaktadir. Ampirik analizde kisi basina diisen gayrisafi yurtici hasila bagimli
degisken, yiiksekogretim kamu harcamalart bagimsiz degisken, dogrudan yabanci yatirimlar ve toplam
mal ve hizmet ithalatinin toplam mal ve hizmet ihracatina orani kontrol degiskeni olarak se¢ilmistir.
Calismada yer alan degiskenlerin duraganliklart ADF birim kok testi ve yapisal kiritlmali DF birim kdk
testleri ile stnanmustir. Birim kok testleri sonucunda (IMP/EXP) degiskeni diizeyde duragan iken(I1(0)),
diger degiskenler ise 1. devresel farklarinda duragan(I(1)) olduklari tespit edilmistir. Caligmada
uygulanan ARDL methodunda varyans ve otokorelasyon sorunlarinin olup olmadigi Breush-Pagan-
Godfrey ve LM test istatistikleri {izerinden denetlenmistir. Bulgular 1s1¢inda, modelde istatiksel olarak
onemli bir varyans ve otokorelasyon sorununun olmadigi tespit edilmistir. Modelin, uzun dénem
istatistik degerleri incelendiginde F istatistik degerinin tablo kritik degerinden biiyiilk oldugu
gozlemlenmigtir. Modeldeki degiskenlerin es biitiinlesik degerler oldugu boylelikle tespit edilmistir.
Analiz sonucunda kamu yiiksekogretim harcamalarindaki artis, kisi basina diisen gayrisafi yurtici
hasilasinda artis ile karsilik bulmaktadir. Ayrica tahmin edilen uzun dénem katsayilarinin isitkrar
kosullarinin incelenmesi amaciyla Cusum ve Cusum Kare testleri yapilmigtir. Tahmin edilen uzun
donem bulgularinin, hem Cusum testine hem de Cusum Kare testi sonuglarina gore %5 anlamlilik
diizeyinde istikrar kosullarini sagladig1 saptanmistir. Aralarinda es biitiinlesme tespit edilen degiskenler
icin hata diizeltme mekanizmasinin islevselliginin tespiti i¢in kisitsiz hata diizeltme modeli bulgular1
incelenmistir. Hata diizeltme teriminin(-0,577), istatiksel olarak anlamli ve mutlak degerce 1’den kiiciik
oldugu sonucu 15181nda denge sapmalarinin yaklasik 2 donem (2y1l) icerisinde geri dengeye gelecegi de
tespit edilmistir.

Anahtar Kelimeler: ARDL methodu, ADF Birim Kok Testi, DF Birim K&k Testi, Tiirkiye
Yiiksekogretimi, Ekonomik Biiylime



ABSTRACT

THE EFFECT OF PUBLIC HIGHER EDUCATION EXPENDITURES ON
ECONOMIC GROWTH-A CASE OF TURKEY

In this study, the effect of public higher education expenditures on Turkey’s economic growth was
analyzed by ARDL bound test method. The study is on an annual basis and time period covers the period
between 1981 and 2020. In the empirical analysis, gross domestic product per capita was choosen as the
dependent variable. The independent variable of the study is the public higher education expenditures
and the control variables of the study are the ratio of total imports of goods and services to total exports
of goods ans services. The stationarity of the variables in the study were tested with the ADF unit root
test and DF unit root with structural break test. As a result of unit root tests, it was determined that
(IMP/EXP) variable was stationary at its level(I(0)) while other variables were stationary their first
cyclic difference(I(1)). The existence of variance and autocorrelation problems in the ARDL method
applied in the study was checked by using Breush-Pagan-Godfrey and LM test statistics. In the light of
the findings, it was determined that there was no statistically significant variance and autocorrelation
problem in the model. When the long-term statistical values of the model are examined, it has been
observed that the F statistical value is greater than the table critical value. Thus, it was determined that
the variables in the model were cointegrated values. As a result of the analysis, the increase in the public

higher education expenditures allows to increase in GDP per capita.

In addition of this, Cusum and Cusum-Square tests were performed to examine the stability conditions
of the estimated long-term coefficients. It was determined that the estimated long-term findings met the
stability conditions at the 5% significance level according to both Cusum test and Cusum-Square test
results. In order to determine the functionality of the error correction mechanism for the cointegrated
variables, the findings the unconstrained error correction model were examined. In the light of the result,
the error correction term which is -0,577 is statistically significant and its absolute value is less than 1,
it has also been determined that the equilibrium deviations will return to equilibrium within

approximately 2 periods( 2 years).

Keywords: ARDL approach, ADF Unit Root Test, DF Unit Root Test, Turkish Higher Education,

Economic Growth
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INTRODUCTION

Sustainable economic growth and development can be reached out by several factors that play a key
role in countries’ economies. One of the most significant factors is education because qualified human
capital allows governments to be in a better environment in terms of socially and economically. In order
to create a welfare country, there is a need for an educated society that will produce new knowledge that
will increase productivity and efficiency, will transform this knowledge into value-added products, and
will solve the society’s problems. When we look at the developed countries, each of them has strong
education structures. For this reason, developing countries should enhance their education structure or

policies more to compete with developed countries.

Since the importance of education was truly understood, there has been much discussion in published
studies on the connection between education and economic growth, and many econometrical studies
have been made to represent the relationship between education and economic growth. In some of these
studies, the education variable has been considered as the number of students in different education
levels or the number of academicians or graduated studendts from higher education. In some of these
studies, the education variable has been considered the total expenditures on education. When it looked
at the literature, it was realized that the studies with education variable as education expenditures on
education in Turkey did not specifically focus on expenditures on higher education only. From this
respect, this study aims to present the relationship between public expenditures on higher education and

economic growth in Turkey.

A.The Subject and Purpose of The Study

In the model of the study, Turkey’s GDP per capita has been used as the dependent variable. GDP per
capita can be thought of as the dependent variable representing the economic growth in the analysis.
The study’s independent variable is the public expenditures in higher education represented as “EDU”.
The control variables of the study are the ratio of total imports of goods and services to the total
exports of goods and services, which is represented as “IMP/EXP”, and the foreign direct investments,
which is represented as “DYY”. All observations/data in this study cover the period between 1981 and
2020, and all observations in the study have been used yearly basis. As mentioned above, this study
aims to present the estimation of the effect of higher education public expenditures on economic
growth with the econometrical model, which is represented in the below equation. Education
expenditures are in Turkish Lira(TL), other values in the model are in U.S. dollar.



B. Methodology of The Study

The effect of public expenditures in higher education on economic growth has been estimated according

to the ARDL bound test, and the econometrical model used in this study is as follows.

Log(GDFE.) = a + B;Log(EDU,) + B;Log(DYY,) + ﬁgLﬂg(IMPt/Expt) +z
(D

While the subscript sign “t” in the equation represents the time dimension as annually, "a" represents
the constant term of the equation. “g”represents equation error terms assumed to be in the pure random
walk process. Beta values (i=1, 2, 3) indicates the effect of explanatory variables on economic growth,
and they are the coefficients to be estimated within the econometric model. ADF unit root test has been
applied to the variables to determine their stationarity levels. ARDL bound test has been used in this
study since ARDL bound test method is the most appropriate estimation method for variables in different
stationary levels(I(0) and I(1)). In addition, ARDL bound test method is known to give better results
for small sample compared to other cointegration methods. For this reason, ARDL bound test method
has been preferred for this study.

The data collected from the data sources within the scope of the research were transferred to the E-views
10 program, and all necessary econometric analyses were carried out with the mentioned package
program. The required data for econometrical analysis has been collected from CBT’s Electronic Data
Delivery System and the Turkish Ministry of Education budget reports. The higher education public
expenditure data from 1981 to 2007 have been provided from 2007 budget report of the ministry of
education. The higher education public expenditure data from 2007 to 2020 have been provided from
2021 budget report of the ministry of education.



1.1

SECTION 1

THE CONCEPTUAL FRAMEWORK OF HUMAN CAPITAL AND HUMAN

DEVELOPMENT INDEX

The Concept of Human Capital

In the middle ages, population growth was taken into account as product increase with the
belief that every human being would create an economic value. Overpopulation has seemed
beneficial, while underpopulation has seemed as dangerous in terms of production.(Ozgiiven
1984: 31-32)

With the transformation process into an information society that started after the second world
war, the most affected element was human capital as an inevitable development. Qualified
people have symbolized the information society. Knowledge began to be considered as a new
factor of production alongside traditional means of production (Dogan, Sanli 2003: 174). The
most important feature in the transformation of labor with knowledge is that it begins to be
perceived with the* abstract qualities of labor”. In other words, the perception of labor as
muscle power has left its place to the perception of intangible qualities such as knowledge,
skill and experience that create high added value. (Yetik 2018: 41)

The concept of human capital has entered to the economics literature with the studies of Adam
Smith, J. Stuart Mill, and Alfred Marshall. Denison (1962), Schultz(1968) and Becker(1964)
have enhanced the concept of human capital, which we use today(Eser, Gokmen 2009: 43).

Human capital means qualified human power that can use human labor, capacity, skill, and
experience for the country’s benefit and transform it into production directly or indirectly.
Human power can be productive thanks to the knowledge, skills, qualifications, and abilities
gained through education. The increase in productivity makes it possible to provide a higher
income level. All these qualities directly concern human beings. For this reason, human labor
that uses knowledge and can transform it into production is the main factor that defines human
capital(Yetik 2018: 39).



1.2

There are several definitions of human capital. Schultz(1968) defines human capital as
society’s all capability which is useful in the production process(Schultz 1968:
277).According to Throw(1970), human capital is a person’s ability, skill, and knowledge, and
the amount of human capital is determined according to the value of the number of goods and
services produced. When the value of goods and services increases, the value of human capital
increases. If the value of goods and services decreases, the value of human capital will fall in
the economic system(Thurow 1970:2).

The model of endogenous economic growth emphasizes the significance of human capital.
The notion of human capital, which is the primary source of economic growth, is used to
reflect all concepts, including a person’s knowledge, education, skills, health state and social
standing. In the models of Lucas (1988) and Rebelo(1991), human capital is taken into account
as one of the production factors, the same as physical capital. Economics needs human capital

investments as much as needs physical capital investments(Tas, Yenilmez 2008: 160).

Schultz(1961) has indicated that 1) countries which has not enough human capital can not
manage physical capital efficiently, 2) human capital and physical capital should develop
together for the economic growth of a country, 3) Because private investors are only concerned
with physical capital, human capital is the limiting element in economic progress. The three
conclusions of Schultz(1961) can be seen as components of a complete human capital theory
of economic growth(Breton 2014: 1).

The Properties of Human Capital

According to Stroombergen(2002), the properties of human capital are the followings;

e Human capital consists of the capability and experience of a person.

e The value of human capital depends on individuals, and human capital stock in a
country is created by all people who live in there.

e Development expenditures made in the past for the individual determine the value of
human capital. These investments consist of expenditures made by the person, family,
employer and the public.

e The value of human capital is estimated and measured by considering benefits that

will derive from a person’s knowledge and education in future(Hobikoglu 2011: 91).

Schultz(1968) states the characteristics of human capital as follows;

It is the result of investments in people.

It is personal and it is inseperable from the person themself.

4



e [t is innate or acquired abilities.
e [t can not be visualized but its impacts can be measured.
- Inner impacts: Individual and family well-being and economic independence, as well as
career training and further education, are all part of this impact.
- External impacts: The studies on human capital indicates that it positively impacts the
economic growth (Aykiri, Tokucu 2017: 267).

1.3  The Indicators of Human Capital

There are several impactful elements in the building of human capital. These elements can be
divided into 3 groups as education indicators, health indicators, and population indicators(Bozdaglioglu,
Sezgin 2017: 51).

1.3.1 Education Indicators

Education is one of the most momentous factors that have a key role in the building of development of
individuals’ qualities. Most studies on human capital generally focus on education because of its
important role in the creating of human capital. In an economy, the main elements that determine the
level of education are education records, literacy rate, physical and financial indicators. The educational
records in a country show the distribution of education levels( elementery school, middle school, and
tertiary education) of a population of that country. Physical indicators are the education infrastructures
in a country, such as the number of schools, the number of classrooms, the number of laboratories, and
the number of computers in the schools, and financial indicators are the total expenditures on education.
The literacy rate is the simplest element used to measure the education level of a country and its status
of human capital (Aykir1, Tokucu 2017: 267).

It is vital to be equipped with the information that will increase the performance of individuals to activate
the potential in economics and create sustainable economic development. For achieving this, education
is significant factor. For this reason, the education can be considered as the most important factor in the
formation of human capital (Bozdaglioglu, Sezgin 2017: 52).

Micro effects of human capital investments are seen on individuals, families, and firms. These micro
effects are concentrated in certain areas, and affect a country’s macroeconomic areas. An increase in
personal income caused by education expenditures has positive impacts on families and firms, and the
spreading of this effect impacts technological development, productivity, and the industrial sector of a
country (Bilen, Yumusak 2000: 82).

According to Bowen(1964), education is crucial element for forming human capital. To sustain
economic development, education should be expanded. In addition to this, the quality of education
should be high standard, and it should be compatible with today’s technology. Education contributes to
develop the awareness of democratic society and gives people the oppurtunity to understand the complex



issues to solve them. For this reason, investment in education is necessary to ensure socio-economic and
socio-political developments (Cankaya, Karatas 2010: 41).

1.3.2 Health Indicators

Another important factor contributing to human capital accumulation is an individual’s health. The share
of allocated health expenditures from a country’s budget, health expenditures per capita, the number of
beds in hospitals, the number of beds per capita, the number of doctors per capita, etc are the elements
of health indicators. The improvements in health indicators have a positive impact on human capital
accumulation because knowledgeable, experienced, and talented individuals can create value if only
individuals are healthy (Cankaya, Karatag 2010: 41).

According to the World Health Organization(WHO), health should be at the optimal point physically
and mentally. In other words, being healthy is not just related to not having any diseases but also to
being healthy mentally. The definition of health may vary according to the individual’s cultural,
religious, or social status. Perceptions of illness and discomfort are different for individuals with higher
education, while individuals with low income perceive the illness and discomfort rather than other
individuals in different statuses differently. For this reason, health is considered both subjectively and
objectively. When it comes to the factors that show the level of the health system of a country, they are
the followings:

e Infant and child mortality rates: deaths within 1 year are considered infant deaths, and deaths
between 1 and 5 years old are considered child deaths. These 2 rates are accepted as significant
indicators to determine the health level of the communities.

e Life Expectancy: The average life expectancy is mainly related to the quality of health services
and opportunity to reach health services. This indicator is also crucial to understand a country’s
health system level.

o The amount of doctors, the number of doctors per capita, and the fund allocated to the health
system reflect the situation of health system of that country.

o Causes of death and the types of diseases also reflect the situation of health system of a country
(Yildirim, Yumusak 2009: 58-59).

1.3.3 Population Indicators

Population and migration show the accumulation of a country’s human capital. The population
growth, the population ratios of men and women, and rural and urban populations should be
considered to better understand a country’s human capital accumulation. A population can contribute
to a country’s economic development; however, an excessive population may negatively affect
economic growth. Countries that cannot employ their population are called the exporter of human
capital. If countries’ employment opportunity is higher than their population, then these countries are
called the importer of human capital (Cankaya, Karatas 2010: 42).



1.4 The Comparision of Physical Capital and Human Capital

The capital, which has an important position among the factors of production, has always
characterized physical capital until recent years. However, with the effects of social and personal
properties on the production process, positive values such as knowledge, skill, experience and
dynamism have also been taken into account as capital. These developments have caused the
reconstitution of the concept of capital definition, and the comparison of classical capital with the new
ones emerged. At this point, capital is described as any materials and intangible things that positively
affect production. Therefore, human capital contributes to economic growth in proportion to its
existence as in physical capital. Human capital is dynamic, while physical capital is not. In this sense,
continued changes in a society’s quality and quantity play a key role in a country. Human capital can
not be stored because of its dynamic property. For this reason; not using human capital means the loss
of human capital (Karagiil 2003: 82).

1.5 The Concept of Human Development Index (HDI)

Before the 1970s, development was generally thought of as an increase in national incomes. The high
growth in the national income does not make that country a developed country. After seeing that social
problems could not be solved in economically developed countries, it has emerged that the interaction

between economic growth and human development should be reconsidered (Demir 2006:1).

According to the definition of the Human Development Report 1990 (HDR), human development is a
process that enlarges individuals’ options. At all stages of growth, people should be able to have a
healthy and long life, learn new skills amd have Access to the resources they need to live comfortably.
Many more opportunities are unavailable if these basic options are not available.

The Human Development Index (HDI) was originally released by the United Nations Development
Program (UNDP) in 1990 as part of the Human Development Report( HDR). The UNDP research
group’s major goal was to develop an indicator that may replace the GDP or GNP. The UNDP agreed
that both the GNP and the GDP were insufficient indicators of a country’s well-being. According to the
UNDP’s research group, the new indicator should had the following characteristics.

e It should be a multidimensional index

e [t should be simple to calculate

e [t should be simple to use and understand.
e It should be practicable with the data given

e [t should be capable of expressing capabilities.

UNDP utilized past UN studies to shape the HDI’s concept during the construction process (HDI). Three
basic variables were used to calculate HDI and they were life expectancy, literacy, and GDP per capita.
These three essential variables were chosen to symbolize the most fundamental abilities that are required

for people to develop into full human beings (Bagolin, Comim 2008: 15-16).



1.6 The Elements of Human Capital Index(HDI)

The elements of HDI are shown at Table.1

Table 1. Human Development Index’s min. and max. indicator values

Dimensions Indicators Minimum Maximum
Health Life Expectancy(years) 20 85
Expected years of schooling(years) 0 18
Education
Mean years of schooling(years) 0 15
Standard of living | Gross national income per capita($) 100 75.000

Source: HDR’s technical notes 2016: 2.

1.7 The Calculation of Human Development Index(HDI)

Dimension indices are calculated as below:

. g . actual value—minimum value
= Dimension index = g — (2)
maximum value—minimum value

As it is mentioned in Table 1, education has two indicators which are expected year of schooling and
mean years of schooling. Equation (2) is applied to these two indicators, and the arithmetic mean of the

results of indices is taken to calculate the dimension index for education.

The geometric mean of the three-dimension indices represents the HDI, and it is calculated as:
HDI= ([Health * [Educatinn* I[ncome) 13 (3)

According to the results of equation (3), which represent their HDI values, countries are being classified

as below in terms of human development:

Table 2. Classification of Nations

Classification of Nations Cutoff Points
Very high level development 0.800 and above
High level development 0.700-0.799
Medium level development 0.550-0.699

Low level development below 0.550

Source: HDR’s technical notes 2016: 3.



SECTION 2

THE ECONOMIC GROWTH MODELS AND GENERAL PERCPECTIVE TO THE
TURKISH HIGHER EDUCATION

2.1. Conceptual Framework of Economic Growth and Economic Development

Although there is no commonly recognized definition of economic development, most thinkers see it as
a process that generates economic and social, quantitative and particularly qualitative improvements
that cause the national economy’s real output to expand cumulatively and sustainably. In opposition to
economic development, economic growth is a narrower concept rather than economic development, and
it is defined as an increase in national income per capita and it comprises the increase in GDP, GNP and
NI. Economic growth is also defined as the process of increasing the size of macroeconomic indicators
of a country, while development demonstrates how growth affects society by raising the level of living.
Economic growth is constrained by factors such as a high increase in population, limited resources,
insufficient infrastructure, poor resource utilization, high public expenditures, etc. According to
Balcerowicz(2001), there are four dimensions for economic development;

e The initial level of development
e Human capital or education degree of individuals
e The internal economic situation of a country

e The external economic conditions (Haller 2012: 66-67).

2.1.1. Adam Smith’s Economic Growth Model

The first economist who studied the phenomenon of economic growth was Adam Smith. He has
published the article “In Quiry Into The Nature And Causes of The Wealth of Nations,” which includes
his growth model, in 1776. The growth model developed by Adam Smith is built on elements such as
the rate of industrialization growth, the significant increase in innovations, and the division of labor.
From this aspect, his growth model, which was developed at the very beginning of the industrial
revolution, is actually a product of the industrial revolution. It can be said that the background of his
growth model is the industrial revolution (Unsal 2016: 39).

In his economic growth model, since each worker concentrates on a single job, both her/his ability and
the amount of product that can be produced will increase. Workers do not waste any time moving from
one job to the other, thanks to the division of labor. This means they will save time, and they will use
that time in production. When workers direct all their attention to a single goal which is their specific
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job, it can be expected that they will find easier and shorter methods while performing their tasks. Thus,
workers can develop useful machines and tools that will increase their productivity. The increase in the
productivity of labor due to the increase in the division of labor increases national income. The increase
in national income means that the society will consume more compared to before. As a result of this
situation, that country’s welfare increases. The increase in national income also allows for higher capital
accumulation due to the production of all consumer goods. Thus, the cycle that promotes economic
growth is constantly repeated (Taban 2008:26).

Adam Smith attributes economic growth to two main sources. One of them is the accumulation of
capital. Another is the classification of labor as efficient and inefficient. It was not known that economic
growth is an increase in real national income in the period of classics. Although the national income
accounting was not developed enough, the increase in wealth and welfare of a nation meant the
economic growth, according to Adam Smith in those times (Bocutoglu 2016: 63).

For a long time, one widespread interpretation of Adam Smith’s economics was that he advocated
“laissez-faire”, or the view that letting market forces do their thing was the best policy. This perspective
also seems to indicate that the government should be as little as feasible in terms of its economic
function. When one analyzes his work more thoroughly and differentiates between his polemics and
theoretical ideas on the relationship between markets and governments, as well as the obligations of the
private and public sectors, a more fiar evaluation arises. According to Smith’s theory, one of the most
crucial functions of a goverment is to provide the legal structure that is necessary for the functioning of
competitive markets. It is necessary to have a legal system that provides a solid foundation for private
transactions in order for the market economy to operate in an effective manner. To put this another way,
the purpose of a state is to protect individuals inside a society from threats of violence and invasion from
other societies, as well as from the pressure exerted by other individuals within the society, in their roles
as market players. When it come to the construction of an economic system, governemts have a crucial
role to play in ensuring that it would prevent the establishment of private monpolies and cartels to the
greatest extent feasible (Sandmo 2014: 10).
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Figure 1. Smithian Growth Process
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The economic growth theory of Adam Smith consists of a rise in labor productivity via division of labor
and an increase in productive labor through capital accumulation. The process of capital accumulation
is depicted by the sequence of increase in capital, expansion of output, rise in surplus, and savings.
Increasing returns to scale through improving labor productivity as a result of the division of labor is a
key aspect of the Smithian growth model. The processes entail market expansion leading to the
development of labor division which in turn leads to an increase in labor productivity and surplus (Ugak
2015: 669).

2.1.2. Thomas Maltus’s Economic Growth Model

Thomas Malthus was an important thinker of classical economic thought.“4n Essay on The Principle of
The Population” was published by him in 1798. During his period, the main discussions were about the
increase of poverty and how to resolve the poverty. The negative effects of the industrial revolution and
increasing urbanization, unemployment, and poverty have emerged. According to Malthus, the
increasing rate of population is faster than the increasing rate of food production. While the food
production increases linearly( 1, 2, 3, 4,5, 6...), population growth increases geometrically(1, 2, 4, 8,16,
32...). This situation disrupts the balance between the population and foodstuffs. According to Malthus,
it is inevitable that humanity will face food shortages. In this respect, Maltus was called a pessimist
economist, and it is not possible to be optimistic about the future of the economy because of his
population theory (Bocutoglu 2016: 77-84).
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Graph 1. Malthus’s Basic Model
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The thought that an increase in foodstuff could not keep up with the population growth was based on
the law of diminishing returns. According to this law, the fertility of the land, the capital goods used,
and new production methods can be increased up to a certain level. After reaching the marginal level,
the new use of capital goods will not increase productivity anymore. Malthus has also stated that there
was a relationship between the wage and the population. Population growth increases the labor supply,
and this will result in lower wages. As the wage level falls below the “ minimum subsistence level”,
misery and disease will increase, so the supply of labor will decrease, and wages will rise again
(Giines 2009: 134).

According to Malthus model, the production function is as follow;
Yt — AtDa Ltl—a (4)

Y, represents the quantity of output produced at time ¢, D represents the quantity of available land for
the subject country, and there is no time subscript for D because it is constant and it does not change
over time). It can be thought that it is a fixed parameter in the production equation. L, represents the
available amount of labor force at time ¢. A represents the level of productivity at time ¢ and a is
parameter that can take a value between 0 and 1. As it can be seen from production function, Malthus’s
economic growth model was based on the agricultural economy. In this type of economy, the land is a
crucial factor for the production. The only input for production that can be increased in the above model
is the labor force. For this reason, labor force has a key effect on production(Steinsson 2021: 8-9).

Malthus could not fully assess the impact of technology on the food supply. From Malthus’s period to
the present, the population has significantly increased due to technological innovations, economic,
social and cultural factors. Famine and hunger came to the fore, mostly due to political turmoil. All
these diminished the impact of Malthus’s theory (Giines 2009: 134).
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2.1.3. David Ricardo’s Model

Ricardo’s study “The Principles of Political Economy and Taxation” was published in 1817. Ricardo
stated that specialization with the law of comparative advantages and having a comparative advantage
in a certain group of goods are needed for economic growth. His theory basically argues that countries
specializing in a certain group of goods will benefit from international trade, and this benefit will lead
to an increase in welfare. Ricardo’s model suggests that countries should produce and export goods

belonging to sectors in which they are relatively more productive (Gozgor 2016:15).

According to Ricardo, economic growth, which means the transformation of goods into more goods,
emerges as a result of the capital accumulation process. The process of capital accumulation begins with
the existence of profit and its conversion into circulating and fixed capital through investments. Capital
accumulation and economic growth will continue as long as the share of wages for the reproduction of
labor and the share of rent allocated to landlords do not increase. In the progress of capital accumulation,
increasing capital and an increasing population cause the share of rent received by the landowners from
the total production to increase both in value and quantity. In such a case, the profit share allocated to
the capital owners from the total production begins to decrease. Decreasing profit share and profit rate
reduce the willingness of capital owners to invest. Investments are not made when the rate of profit falls
to a certain level that does not allow capital owners to invest. The cessation of investments means the
end of the process of capital accumulation and economic development. As a result, the economy reaches
a stagnant state (Tanyeri 2000: 8-9).

The fundamental economic problem for Ricardo was the problem of the distribution of total production
in a country. The distribution problem is a fundamental problem that needs to be addressed and analyzed
first in order to analyze capital accumulation and economic growth. In this respect, it can be said that
the basis of Ricardo’s economic analysis is the analysis of distribution and economic growth (Tanyeri
2000:13).

2.1.4. Marx’s Theory

In Marx’s theory, there are three elements. The first one is the productive forces. The second one is the
ideological superstructure which includes government, law, politics, religion, the science of art,
literature, and philosophy, and the third one is the manner of the production. This can be named an
economic system. The most important matter underlined by Marx in the economic system is power
relationship among classes.

According to the Marx’s economic growth model, there are three important ratios that determine the

growth rate, and the related ratios are as follows;

e Surplus Value Ratio=a= (s/v). 100 &)
e Profit Rate = k= /s /(c+v)]. 100 (6)
e Organic composition of Capital= b= [c/(c+v)].100 7

s represents the unpaid wages to the worker, v represents the wages paid to the worker, ¢ represents the

fixed capital, a represents the surplus value ratio and k represents the profit rate. Growth is determined
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by the rate of profit and there are two factors that determine the rate of profit. These are the rate of

surplus and the organic composition of capital (Aksu 2014:361).

Marx called the part of the capitalist’s capital invested in machinery and raw materials as fixed
capital(c). The value of the fixed capital is directly reflected in the value of produced goods, and the
fixed capital can not add more than its own value to the value of the produced goods. He called the part
of capitalist’s capital devoted to the wages of workers as variable capital(v). Variable capital adds to the
value of the produced goods more than its own value. The surplus that the worker adds to the production
that exceeds her/his own value is called surplus value(s). The capitalist takes this surplus value from the
worker without any payment for it. According to Marx, profit rate(k) will tend to decrease in the long
run due to the increase in productivity caused by mechanization and new-labor saving inventions. Profit
rate(k) increases when the rate of surplus value(a) increases; however, when organic composition of
capital increases, profit rate decreases (Bocutoglu 2016: 137-138).

Marx was more concerned with how the exploitation of labor was increased rather than concerned with
how technological innovations affected economic growth. Work or Labour is the most important
determinant of economic growth, and also, the realization of the growth target can only be achieved with
the transfer of all means of production to the public, according to the Marxist economy (Aksu 2014:362).

Marx argued that capital accumulation would reduce profit rates, trigger economic crises and lead to
unemployment, and as a result of this process, class conflicts would arise. Marx’s assumption of a two-
class society dividing society between the proletariat and capitalists was incompatible with real- life
because the societies have been transformed into the three- classes with the middle class society, and
even workers took place in the middle-class. This has considerably prevented class conflicts. The state
intervened in economic life as a social state in order to improve the economic conditions of the working

class. Thus, the class conflict did not arise in capitalist countries (Bocutoglu 2016: 142).

2.1.5. Keynesian Model

The Keynesian economy, which emerged with the great economic depression in the World in 1930s,
was in the economic policy of many states until the 1960s. In the work of John M. Keynes’s “The
General Theory of Employment, Interest and Money”, the intervention of the state in the economy is
inevitable. According to Keynes, the main reason for this intervention is demand insufficiency. Keynes’s
thoughts, especially with the participation of his economic growth model and other analysis tools
became the basis of the states’ economic philosophy (Aksu 2014: 362).

In his “General Theory” study, he did not accept the basic principles of mainstream economic thought,
which consisted of classics, marginalists, and neo-classics. Against these principles rejected by Keynes,

Keynes’s principles can be summarized as follows;

e The long-run analyses of classical economics that were centered on economic growth were not
acceptable to Keynes. Instead of this, he recommended doing a short-term examination with an
emphasis on conjectural variations.

According to Keynes, all attention should be focused on short-term problems such as the
unemployment issue and long-run analyzes is not meaningful because we will all be dead in the

long run.
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2.1.6.

Keynes did not accept Say’s law which is summarized as every supply creates its own demand;
instead, he argued that every demand creates its own supply.

Keynes argued that the factors determining the interest rate are money supply and money
demand. He rejected the classical interest theory.

According to the classics, prices and wages are fully flexible. Keynes rejected this classical
principle which automatically allows full employment to be achieved in the economy.
According to the Keynesian economy, although prices and wages are flexible to increase, they
are inelastic to decrease. Prices and wages can rise easily; however, they can not fall easily.

In the Keynesian economy, there is no system that will bring the economy to full employment
on its own. To get the economy back full employment, the government needs to step in. Keynes
suggested that fiscal policy is the best way to make sure that everyone has a job, and he viewed
monetary policy with suspicion (Bocutoglu 2016: 252-253).

He adopted the view that consumption would stimulate production, and the state would increase
consumption through public expenditures, allowing for increased purchasing power. To put it
more clearly, Keynes tried to establish a new system of economic thought, unlike classical and
neo-classical economics. The economic growth in the Keynesian economy was in the form of a
short-term growth process, and he made a growth analysis in this way. Because the aim was not
examine the long-term growth; however, the aim was to examine how to reach full employment
level from underemployment with short-term inputs for a short-run period. Keynes established
his theory as demand-based, not supply-based. Neither technological investments and
innovations nor qualified human capital were included in Keynes’s economic growth model.
He focused on how an economy would get rid of recession and to what extent the sources that
triggered growth would accelerate growth. The fact that he did not address the problems faced
by an economy in the growth process and the factors affecting the growth process shows that
his model is incomplete. Keynes just took into account developed countries, and he did not
consider developing countries in his theory. From this respect, it can be said that this is a major
shortcoming (Aksu 2014: 363-364).

Harrod-Domar’s Model

The Harrod-Domar model emerged in the continuation of the Keynesian growth theory, and the
Harrod-Domar model, which systematically examined the growth process for the first time ,has
been described as the first wave of modern growth theory. They independently investigated
whether the economy can grow in a stable and balanced way in the long run (Alper 2019: 206).

While Harrod was investigating the conditions of growth that will reach full employment
equilibrium from the unemployment equilibrium, Domar, on the other hand, investigated the
conditions that would ensure the continuation of growth starting from the full-employment

equilibrium. According to Harrod-Domar model, savings, capital-output ratio, and investments
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are the main source of growth. Domar took into account the national income growth rate
required to achieve full employment over a period of time, and he has worked on how
investment increases will increase national income and production capacity (Aksu 2014:366-
367).

According to Harrod-Domar model, invetsments have two crucial impacts on the economy. The
first one is the income-enhancing effect of investments, and another is the capacity-enhancing
effect on the economy which means that investments always increase production capacity.
According to Harrod-Domar growth model where, the labor supply increases exogenously at a
constant rate of n, savings are a fixed function of income. In the below equation, “S” represents
the total savings, “Y” represents the total income, and “s " represents the saving rate.

S=s.Y 3)

Total production produced in the economy is a function of the capital stock.

Economic growth depends on the change in capital stock and the incremental capital/output

ratio.

AY = (1N) AK 9)

AY represents the change in total output, AK represents the change in capital stock, and v
represent the incremental capital/output. As the saving rate increases and the capital-output

ratio decreases, economic growth accelerates (Alper 2019: 206-207).

External savings are not mentioned in the Harrod-Domar model. In this model, capital is the
only factor that increases production. Qualified labor and technological developments have been
ignored(Aksu 2014: 369).

2.1.7. Solow’s Model

“A Contribution to the Theory of Economic Growth” was published by Solow in 1956. Increases in
capital stock contribute to better per capita productivity, according to a mathematical model based on
differential equations presented in the article. Solow starts with the assumption that people save a fixed
percentage of their income. The growth rate of population and supply of labor is constant and it is
possible to manage capital intensity. The prices of production factors determine capital intensity.
Increasing capital intensity creates ever smaller contributions to production because of diminishing
returns. Under the circumstance of the absence of technological development, a stationary state is
obtained in the long run, according to this model, when the growth rate of capital, output and labor is
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constant. As a result, output per worker and capital per worker remains constant. A rise in the percentage

of saved incomes can not increase the growth rate permanently (Daniele 2017:2).

Since Solow’s model takes into account the law of diminishing returns, the main factors determining
economic growth rate are changes in the technological development and population growth in this

model, however; these two factors are determined from outside the model.
Solow’s growth model can be represented as follows;

In the below equation, Y symbolises the output, K symbolises capital, L symbolises labor, and A

symbolises labor-augmenting technology or knowledge at the time (7).

Y() = F [K(1), A(1), L(¥)] (10)

The Slow model reveals how savings, population growth, and technological development will affect
output over time. This model has two consequences. The first one is that there will be no economic
growth without technological development and the second one is that an increase in the saving rate will
have as much effect on growth as the shock situation (Aksu 2014:372-374).

2.1.8. Endogenous Economic Growth

The term “endogenous growth” emphasizes a wide range of theoretical and empirical studies that
originated in the 1980s, and the works based on the endogenous growth model separate themselves from
the idea of neoclassical growth by highlighting that economic growth is a result of endogenous effects
of an economic system, not the result of influences that are coming from outside(Romer 1994: 3).

What should be understood from endogenous growth is that economic growth is a result of factors
arising from the economic structure itself. These main factors can be summarized as education, health
technology policy, the social-cultural and other characteristics of that country. The coincidences brought
by the unique characteristics of a country cause research and development. This model considers two
fundamental and fresh perspectives on economic growth. The first is knowledge and second is human
capital (Aksu 2014: 375).

2.1.8.1. Lucas’s Model

In the endogenous growth model developed by Lucas(1988), he drew attention to the cruciality of human
capital for economic growth. Drawing attention to the importance of human capital is based on the belief
that there is no single type of capital. In Lucas’s model, human capital is also considered an important
type of capital besides physical capital. According to Lucas, human capital is the primary source of
growth along with technological development. The concept of human capital in the Lucas’model refers
to the improvements in the skills or abilities of employees, and there is a linear relationship between the
improvements in the skills of employees and the increase in production according to Lucas’s model. In
this respect, the improvements in the skills of employees have a significant effect on economic growth
(Cinko 2006:143).
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In its role as a driving factor for economic growth, he takes account into human capital as an alternative
and complement to technological advancement. From Lucas’s perspective, human capital can be defined
as a whole of physical, intellectual, and technical capabilities of human beings(Monteils 2002: 94-95).

Lucas’s(1988) production function Y = F (K ,uhN ) sheds an important light on internalization through
education. According to this function, the increase in the capital stock(K) and the number of workers(N)
allow for an increase in production. In addition to this, the production increases as the average general
skill level(#) and average working time(u) of the employees increase. The accumulation of human
capital depends on the increase of remaining time (/-u) from work. In other words, human capital
accumulation depends on the reduction of the working time(u). If u(t) equals to 1, this means that the all
time goes to work and there is no time to develop employees’ skills, and human capital accumulation
becomes 0. If u(t) equals to 0, this means that all time goes to developing the skills of employees, and
there will be no time to work, which means production will be zero. It is argued that there will be no
diminishing returns at any skill level between these two extremes (Demir, Duran, Uziimceii 2006: 29).

2.1.8.2. Barro’s Model

13

Barro(1996) determined the basic factors of economic growth in his “ Determinants of Economic

Growth: A Cross-Country Emprical Study” as follows;

e Initial level of GDP

e Initial level of human capital

e Fertility rate

e Government consumption

e The rule of law index

e Terms of trade

e Regional variables

e Investment ratio(Barro 1996: 14-23).

Barro’s growth function is as follows;
DY =f(Y, ¥¥) (11)

DY represents the growth rate of output per capita, Y represents the current state of output per capita and
Y* represents the level of output per capita in stable long-run equilibrium. According to Barro, a good
legal order, less corruption, low inflation-based government policies, longer life expectancy, low
fertility rates, an increase in primary and secondary education, the improvement in foreign trade
contributes to rise in real GDP per capita(Aksu 2014: 381).

According to Barro, not only the intervention of state’s tax policies, but also the guarantee of
infrastructure investments and property rights affect growth positively (Cinko 2006: 144).
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2.1.8.3. Romer’s Model

According to Romer, the primary source of economic growth is “knowledge”. The contribution of
knowledge to production is R&D activities that produce new designs and new technologies. In Romer’s
model, technological innovations are internalized as the engine of long-term growth. The source of these
innovations is knowledge which is based on the basis of human capital. Technological development is
a critical factor in the productivity of the labor force, and it allows the productive output per labor force
to increase. Depending on the market incentives provided by the government and the competitive
conditions of the companies in the market, a policy based on technological products and technological
changes will be formed automatically. This situation will allow the quality products to enter the market,
and the demand will revive somehow. The market and growth will enter an upward trend(Aksu 2014:
377-378).

Romer focuses on the role of human capital as well as technological innovations in terms of their effects
on economic growth. According to Romer, technical information which can be expressed as a byproduct
is produced while carrying out production and investment activities. This technical information is used
as a free input when reproduction is done. The fact that the technical information produced by a company
reaches other companies and increases the amount of production is expressed with the concept of the
overflow effect. The overflow of technical knowledge causes a general increase in productivity by
increasing the total knowledge stock of the economy as well as the increase in production (Cinko 2006:
144).

2.2. General Perspective To Higher Education And The Place of Turkish Higher
Education In The World

2.2.1. The Evolve of Higher Education in The World

The different policy and social conjecture emerged at the end of the 2nd. World War period caused a
serious increase in the demand for higher education in the U.S.A. since the 1950s and in Europe since
the 1960s. In the post-war period, the countries’ need for a qualified workforce for development more
than ever and the understanding of the importance of scientific research during the Second World war
were seen as the main reasons for the increase in the demand for higher education. For this reason,
countries had to produce a series of policies to meet the increasing demand for higher education. The
massification trend in higher education, which took place in almost every country in the World, brought
along primarily quantitative developments in the higher education systems of the countries. In this
context, the Turkish higher education system has been affected by this massification trend, and the
Turkish higher education system has become one of the largest higher education systems in the World
after countries such as China, U.S.A., Russia and India (Boyaci et al. 2019:991).

When we come to the questions of “ What is the role of education in social life”, “ What does education
offer us”, In which direction is education evolving?, “What are the key factors for
qualitative&quantitative developments in education?, it is crucial to discuss the answers of above

questions to understand the story and importance of higher education.

19



Education has an important place in achieving goals such as raising awareness of citizenship, ensuring
the welfare of citizens, realizing social integration, and accelerating economic growth. Especially in the
conception of the social state, education has been public service and sector financed by public resources
under the responsibility of the state as a right of citizenship. Higher education is continuing to be a
public service regulated by national authorities, mostly as an education level where public officials,
professionals, and academicians are trained. The scale, meaning and function of higher education are
needed to change because of today’s socio-economic condition. Higher education is expanding and
diversifying in terms of higher education institutions and higher education programs. Higher education
is evolving towards a multi-plane and multi-dimensional structure in which different processes take
place in the global, regional, and national fields. In this process, a new university model which is called
multiversity is developing, and universities undertake new missions such as creating innovation and
giving opportunities to entrepreneurs (Y1lmaz 2016: 1192).

Today, higher education institutions or universities are expressed as dynamic campuses that can
contribute to science, transform the scientific and technological information produced into social and
economic values, set strategic goals to increase the number of literature individuals and also provide
socio-economic development in the world. In order to increase the welfare of a country, higher
institutions have great duties. It is stated as one of the basic principles expected from universities to
produce scientific research and publications that can find solutions to the problems of society and meet
the expectation of higher education in addition to the existing education and training (Ertepinar et al.
2019: 18).

2.2.2. The Concept of Quality in Higher Education

Determining the definition of the “quality” term presents several fundamental issues. First, quality is a
nebulous concept with several meanings based on the perspectives of various stakeholders. When
determining quality, four kinds of stake holders should be taken into account. These stakeholders are
providers(financial institutions), users of products(students), users of outputs(employers), and
employees of the sector( academics and administrators). Another difficulty is that quality is a
multifaceted term. For this reason, narrowing the quality notion to a one-sentence description is
problematic. Such definitions might be one-dimensional or too broad to be operationalized in some
circumstances(Crawford et al. 2015:4). It can be said that there is no agreed definition of quality because
the important names contribute to the development of the concept of quality approach “quality” from
different perspectives. Although there is no agreed definition of quality, in general definition, quality
means the conformity of goods or services produced to the expectations of consumers or those who
benefit from the service or goods (Giiler, Soyer 2021: 49-50).

In the last quarter-century, the concept of quality in higher education has been tried to be expressed and
explained with many different names. “Quality control”, “quality management”, “quality assurance
system”, and “quality culture” can be given as examples of these names. Quality in higher education is
a comprehensive concept consisting of all laws, processes, activities, and mechanisms that will ensure,
maintain and improve quality in higher education. Although it is not easy to define the quality of higher

education, it can be said that it is a result of the interaction between teachers, students, and the
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institutional learning environment. Higher education institutions are involved in the quality assurance

process for the following reasons;

e To continuously improve the management, education, and research development activities of
the institution

e To meet the workforce expected by the market

e To clarify the organizational management scheme required for academic programs

e To establish measurable benchmarks in terms of transparency, traceability, and accountability.

e To be able to make decisions that will benefit all stakeholders who are students, academicians,
and administrators (Bilgi¢, Elmas, Hamutoglu:2020:113).

2.2.3. International Quality Practices in Higher Education

Studies for the improvement of quality in universities started especially in the 1980s. The restructuring
process of higher education coincided with the 1980s. Countries with different levels of economic,
political, social, and cultural development all over the world have needed to gather around a common
point with the effect of globalization and the change in information technologies. The policies developed
by European Union(EU) have started the Bologna Process, which aims to gather higher education
institutions under a common roof, harmonize the education systems with each other and, eliminate the
differences among them (Giiler, Soyer 2021: 47).

There are four contemporary approaches to creating an effective quality assurance system in universities.
These are “traditional peer review evaluations”,” the assesment and outcomes movement”,” total
quality management”, and “accountability and performance indicator reporting”(Bogue 1998: 10-129).
Within this context, standardization, certification, or accreditation, which are currently quality assurance
practices, are applicable systems for providing quality assurance in higher education (Beykoz, Isik 2018:

10).

At the beginning of 1980s, in order to maintain a certain standard of excellence in their higher education
system, every developed country in the World has created a national quality assurance organization.
Almost all of these national agencies are funded by their states; however, they operate as independent
institutions. These agencies have been established directly by the state in some countries such as
Denmark, Switzerland, Norway, Australia, and Japan. Agencies in the Netherlands and Portugal are
agencies that the universities and states have established together. Agencies in France and England were
established independently of state and universities. Federal states such as the U.S.A., Germany, and
Mexico do not have a single national agency;however, each province has its own agency for quality.

The main aims of these agencies can be summarized as follows;

e To create awareness of higher education quality assurance

e To analyze and evaluate the self-assessment of higher education institutions.

e To identify the strengths and weaknesses of higher education institutions and to offer
recommendations for overcoming problems and monitoring developments.

e Tokeep up the public and foreign institutions informed and to provide transparency (YOK 2007:
22-23).
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Among the quality agencies operating internationally in the world are European Association for Quality
Assurance in Higher Education(ENQA), The European Quality Assurance Register for Higher
Education(EQAR), The European University Association(EUA), The Quality Assurance for Higher
Education(QAA), The Council for Higher Education Accreditation(CHEA), Agency for Quality
Assurance and Accreditation(AQ), The Danish Accreditation Institution Secures and Develops Quality
and Relevance in Higher Education Degrees and Institutions(AKKR), Irish Universities
Association(IUA), Accreditation, Certification, and Quality Assurance Institute(ACQUIN), High
Council for the Evaulation of Research and Higher Education(HCERES ) (Beykoz, Isik 2018: 14).

For the purpose of developing a system that is based on the general comprehension of quality control
procedures in higher education, the efforts of European and its surrounding countries to create a
European Higher Education Area (EHEA) started with the decision of the European Union Council on
January 24, 1998 before the Bologna declaration. This decision gained momentum supported by the
establishment of the European Association for Quality Assurance in Higher Education(ENQA) and
Lisbon and Bologna processes. ENQA as the institution responsible for the mutual recognition of the
quality assurance systems of the member countries in Bologna Process and the coordination of these
studies, has played a key role in these studies (YOK 2007: 23).

Higher education institutions can create quality assurance by integrating with specified standards.
Setting standards on a country basis provides the opportunity to make comparisons between institutions,
and it also offers the opportunity to compare with similar standards in different countries.
Standardization provides mobility which leads to student mobility in the competitive higher education
field. The quality assurance system is shaped by an approach based on improvement and transparency,
so it is related to all processes of higher education institutions. The relationship of these
processes(research, projects, teaching activities, etc.) with national and international standards is
determined by internal and external audit activities. When it comes to accreditation, the concept of
accreditation is basically a system of trust. In this context, it is a system for demonstrating the conformity
of any program implemented by an institution or institution itself to a certain performance standard at
the domestic or international level. These performance standards are i) quality, ii) efficiency, and iii)
activity. The accreditation system enables a higher education institution to establish trust in front of the
public. At the same time, it positively affects the perception of people who want higher education. It can
be said that there are two significant benefits of being accredited for higher institutions. These are
accountability and transparency (Beykoz, Isik 2018: 11-12).

It is extremely significant to monitor and evaluate the quality of higher education and to create a quality
assurance system. Each country manages its quality process in accordance with its current conditions
and higher education structure. Quality practices in some of the leading countries in higher education

are as follows;

e InU.S.A,, the higher education system, which has a decentralized structure operates on the basis
of institutional diversity and flexible structure and there is no central authority that directly
supervises or evaluates higher education institutions. Accreditation institutions in the U.S.A.
operate as private and non-profit institutions and quality assurance standards in universities are
provided by these private accreditation institutions.

e In U.K. where universities are autonomous, the external evaluation function is the responsibility

of the QAA, of which all universities are official members.
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2.2.4.

In Japan, quality principles regarding higher education are determined by the agencies

authorized by the relevant ministry. National higher education quality assurance composes of

(13 (13

three structures. These are “ minimum standards for establishing a university”, “ set-
up&confirmation system,” and “ accreditation system”.

In Greece, the quality assurance authority, which is authorized by the Greek parliament, carries
out and reports the external audit process of higher education institutions. This authorized
agency presents the results of quality evaluation and the general evaluation report of the current
higher education system to the parliament every year(Bursalioglu, Tezsiirticli 2013: 104-105).
In Netherlands’s higher education system, there is no supervisory and regulatory structure such
as YOK ;however, there is an institution called higher education inspectorship. The subject
inspectorship appoints an officer with the title of the inspector to each university to ensure the
quality assurance and to help solving potential problems in the accreditation process (Beykoz,

Isik 2018: 14).

Institutional Structure of The Quality Assurance System in Turkish Higher
Education

In the process representing the transition from the industrial society to the information society,
the increase in the demand for universities took on an entrepreneurial university structure over
time brought along the need for central palnning, coordination and supervision. In order to meet
this need, central intermediary institutions have been established by western countries. As a
result of these developments in the World and Bologna process, quality assurance studies in
Turkey have started to be carried out rapidly with an institutionalized structure (Giiler, Soyer
2021:65).

Higher education in Turkey depends on the institution called the Council of Higher
Education(YOK) in accordance with the higher education law numbered 2547 dated 1981. Since
1981, YOK has been in charge of higher education planning, regulation and, superintending.
The basic character of YOK’s control mechanism is a centralized and rigid
management(Beykoz, Isik 2018: 15). Between 1981 and 2005, when the institutions did not
have a defined quality assurance system, the supervisory board inspected the relevant units,
instructors, and activities of higher education institutions on behalf of YOK in accordance with
the law numbered 2547. The information and data requested by the supervisory board from the
universities during the audits were presented in the forms defined by YOK. Thus, universities
were subject to internal audit in a transparent manner, but the evaluations were not shared with
the public.

The first quality studies in Turkey started in 1994 with the accreditation of two engineering
department programs at Middle East Technical University(METU) by the Accreditation Board
for Engineering and Technology/USA(ABET). The milestone of the quality and accreditation

process was realized when Turkey was included in the Bologna Process in the Prague
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declaration in 2001. From being a member of the Bologna Process, Turkey has started to take
action on issues such as quality assurance in higher education, the framework of qualifications,
and recognition of qualifications with the priority targets brought by the global world. Thus,
quality studies in higher education started to be carried out in a more systematic structure. In
2002, the Association for Evaluation and Accreditation of Engineering Programs (MUDEK)
was established by YOK to carry out accreditation studies in the field of engineering. Before
the establishment of MUDEK, 42 engineering programs of 4 Turkish universities were
accredited by ABET. In 2005, YOK established Turkish Higher Education Council-1(YODEK)
in order to evaluate the education, activities related to research, and administrative services of
universities’departments and to work on the recognition and development of quality levels
within the scope of the independent external evaluation process. Among the main duties of
YODEK were to examine the evaluation reports prepared regularly every year by higher
education institutions, to determine the procedures and principles in order to issue the quality
evalution registration certificate to independent institutions and organizations that can carry out
academic evaluation and quality improvement studies and to submit it to YOK for approval
(Giiler, Soyer 2021: 66-68).

The regulation of YODEK has lost its validity based on the Higher Education Quality Assurance
regulation that was put into effect in 2015. The newly introduced regulation is a reform that
obliges all higher education institutions to meet with a quality assurance system. With the
Higher Education Quality Assurance regulation, The Higher Education Quality Council-
2(YOKAK), which regulates the quality assessment and assurance activities of universities
within the body of YOK, and the execution of accreditation procedures was established. With
this regulation, universities are obliged to prepare an internal evaluation report on quality
assurance studies every year. The external evaluation process, which will be carried out by
independent evaluation institutions authorized by the quality board at least once every five
years, has been put into practice. It is very significant for the universities to see their own
strengths and weaknesses that all foundation and state universities which were previously
indifferent to quality inspections, prepare internal evaluation reports in accordance with this
new regulation and share those reports with the YOKAK. Quality assurance assessments gain
functionality through standardization and accreditation processes. As a result of the
transformation brought about by higher education laws and institutions in Turkey, the efforts of
universities to become accredited have increased. In order to be stronger in the external
evaluation process and to accredit some of the programs of the universities, there are
independent agencies for quality assesments in Turkey. These are Association for Evaluation
and Accreditation of Engineering Programs (MUDEK), Association for Evaluation and
Accreditation of Medical Education Programs(TEPDAD), The Association for Evaluation and
Accreditaion of University Programs in Mathematical, Natural and Social Sciences (FEDEK),
Association for Accreditation of Architectural Education (MIAK), Association for
Acrreditation of Architectural Education (VEDEK) and Association for Evaluation and
Accreditation of Nursing Education Programs (HEPDAK) (Beykoz, Isik 2018: 15-16).
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2.2.5. Important Performance Indicators in Turkish Higher Education

Turkey’s yearly total number of publications (TNP) went from 44.230 in 2015 to 56.811 in
2020, representing a 28,4% rise between 2015 and 2020. During this period, 23 percent of
publications were carried out with international collaboration, 33 percent with national
collaboration, 32 percent with institutional collaboration, and 12 percent were published as
single-author research.

Graph 2. The Number of Publications in Turkey Graph 3. Rates of Change in %
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During the period between 2015 and 2020, the total number of publications climbed by 28% in Turkey
and 21% across the World. While the global average yearly growth in publications is roughly 3.5

percent, Turkey’s annual average increase has been around 4.5 percent. The rise in the number of
professors and teaching assistants has also been shared in the below graphs.
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According to the below graph, the number of lecturers increased by 21%, and the number of faculty
members increased by 29,7%. When it comes to the change in the number of publications per lecturer,
it increased by 6.1%. The interesting and disappointing point is that the number of publications per

faculty member decreased by 1% during period 2015-2020.

Graph 5. The Change Ratios for Indicators between 2015-2020
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Between 2015 and 2020, publications arising from international cooperation accounted for an average
of 23% of all publications. The rate of publications made with international cooperation increased from
20,1% to 26,9%. At the same time, the number of publications created with international cooperation
has increased by 72 percent in Turkey and 41 percent globally during the mentioned time period. The
publishing rate has increased by 34 percent in Turkey and roughly 17 percent globally. Despite stability
in total publications per faculty member, the number of publications arising from international
cooperation climbed from 0,134 in 2015 to 0,177 in 2020. This means that there is 32.6 percent increase
rate for the number of publications resulting from international collaboration per faculty member. The
graph showing Turkey’s and the World’s percentile change of publications resulting from international

cooperation is as follows;

Graph 6. Percentile Change of Publications Resulting from International Cooperation Between
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The breakdown of the total number of publications per 100 faculty members, TR publication rate, W
publication rate, and TR publication number on the basis of years between 2015 and 2020 are as follows;
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Graph 7. Publications Resulting from International Cooperation
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Despite the fact that the number and rates of publications arising from international cooperation in
Turkey are so lower than the European and North America, the fact that there has been a considerable
increase in the number and the rates of publications during 2015-2020 has been stated as a crucial
development.
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Graph 8. The Rate of Publications Resulting From International Cooperation
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2.2.6. The Concept of FWCI

The number of citations obtained by a document divided by the anticipated number of citations for
similar publications yields the Field-weighted Citation Impact (FWCI), which is a Scopus/SciVal
metric. FWCI is a significant parameter showing the quality of the publications. Publication types,
percentile, number of publications, number of citations, citation per publication and FWCI values have
been shown in the below table for the time period 2015-2020.
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Table 3. Publication Types, Rates and Impact Values of Publications Made Between 2015-2020

Publication . Number of Number of Citation per
Type Percentile Publications Citations Publication FWcI
International
. 23,4 67.437 897.469 13,3 1,85
Collaboration
Only National | 5, 93.796 436.751 4,7 0,66
Collaboration
Only
Institutional 32,2 92.882 400.051 4,3 0,64
Collaboration
Single Author 12 34.619 118.202 3.4 0,61
University-
Industry 1,4 4.057 128.844 31,8 4,03
Collaboration
Inter-
university 98,6 284.677 1.723.630 6,1 0,88
Collaboration

Source:General Evaluation of Publication Performance Report,2021

FWCI value of publications created with international cooperation(1,85) is greater than the average
FWCI (0,64) value of publications produced by domestic academics, according to the above table. If
FWCI value equals to 1, this means that the relevant author has the same impact as other authors at the
average. This value can be considered the threshold value. If the FWCI value is lower than 1, this means
that relevant authors’ publications are cited less than the global average. If the FWCI value is greater
than 1, this means that relevant authors’ publications are cited more than the global average. For
example, if the FWCI value is equal to 2, this means that the publication has been cited 100% times
more than the global average. If the FWCI value is equal to 0,5, this means that the publication has been
cited 50% times less than the global average.

Turkish publications’ FWCI value, which was 0,71 in 2000 and 0,73 in 2005, rose to 0,83 in 2015 and
continued to rise in 2020, reaching 1.06 and surpassing the value of 1, which is considered as the world
average. FWCI trend during the time period 2015-2020 is shown in the below graph.
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SECTION 3

LITERATURE REVIEW

In this part of the study, there are previous studies that indicate to us whether the connection between
education and economic growth exists or not. Alam, S., Sultana, A. & Butt, M.S. (2010) have analyzed
the long-run relation between social expenditures and economic growth in developing Asian countries,
including Bangladesh, India, Indonesia, Korea, Malaysia, Pakistan, Philippines, Singapore, Sri Lanka,
and Thailand for the period from 1970 to 1995 . They have used the data of Health Expenditures,
Education Expenditures, Expenditures on social security and welfare as expenditure variables, and also
Gross Domestic Product(GDP) symbolizes the economic growth for their study. According to the Panel
Cointegration test results, they have found that there is a strong relationship between expenditures on

education and economic growth.

Riasat S., R. M. Atif & K. Zaman (2011) have analyzed the impact of education expenditures on the
economic growth of Pakistan for the period from 1973 to 2018 by using the ARDL technique. The
percentage share of GDP for education stands for education expenditures and per capita Gross Domestic
Product(GDP) symbolizes the economic growth in their study. The result of their analysis shows that
spending on education contributes to GDP per capita.

Idrees, A.S. and Siddiqi, M.W. (2013) have examined the long run relationship between education
expenditures and economic growth for 14 countries by applying Fully Modified Ordinary Least Squares(
FMOLS). 7 of the studied countries are developed countries which are UK, US,Canada, Germany,
France,Italy and Japan and remaining ones are developing countries including Pakistan, India, China,
Turkey, Poland, Russia and South Africa. Their study covers the period from 1990 to 2006 for all studied
14 countries. After the analysis, they have found that expenditures in education contributes to economic
prosperity. According to the result of the analysis, in developing countries, expenditure on public

education has a higher impact on economic growth than in the developed countries.

Solaki, M.(2013) has examined the effect of the human capital & public education expenditures on
economic growth for Greece, the covering period from 1961 to 2006. In her study, the percentage share
of education spending on total public expenditures symbolizes the spending on education parameter and
economic growth parameter is real GDP per capita.Solaki’s empirical analysis indicates that public

educational expenditure positively impacts real GDP per capita in the long-run period.
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Devarajan, S., Swaroop, W. and Zou, H. (1996) have pointed out the contribution of the components of
public expenditures to economic growth. Education expenditures are a component of public
expenditures in the study. They have found that public education expenditures have a negative impact

on economic growth, and it is statistically insignificant.

Additionally, there are also studies analysing the relationship between education and economic growth
in the basis of Turkey. Afsar, M. (2009) has studied to detect whether the relation between expenditures
in education and economic growth exists or not for Turkey by using the Granger causality test. Afsar’s
study covers the time period from 1963 to 2005. Gross National Product(GNP) is used as the economic
growth parameter in the study. The result demonstrates that expenditures on education impact economic
growth positively.

Ozsoy, C. (2008) has studied the contribution of Turkish higher education to economic growth
performance by using the VAR model. Her study covers the time period from 1970 to 2006. The number
of students in higher education takes place as an educational variable, and Gross National Product(GNP)
stands for economic growth in the study. According to the findings, higher education positively impacts
economic growth. Ozsoy has also found that an increase in economic growth impacts higher education
positively. Shortly, the bicauselity relationship between higher education and economic growth exists.

Pamuk, M. and Bektas, H. (2014) have researched the relationship between expenditure on education
and economic growth for Turkey by using the Granger causality test. GDP is the economic growth
parameter, and expenses in education are the educational variable in their study. The analysis

demonstrates that expenditures on education do not have a effect on economic growth.

Simgek, T. (2017) has demonstrated the relationship between education expenditure and economic
growth by using the ARDL bound testing approach for Turkey. The study covers the period from 1991
to 2016. Gross Domestic Product(GDP) is the economic growth variable in the study. According to the
findings, education expenditure positively impacts economic growth.

Ericok, R. E. and Yilanci, V. (2013) have studied education expenditure and economic growth
relationship in the example of Turkey by using the ARDL approach. The study covers the period from
1968-2005. The findings demonstrate that education spending impacts economic growth positively in
the short run.

Over the period 1995-2012, Sen, H., Kaya, A., Alpaslan, B. (2018) have investigated the causality

between education spending, health spending, and economic growth for eight developing countries
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which are Argentina, Brazil, Chile, India, Indonesia, Mexico, South Africa, and Turkey by using
Granger Causality test. Annual GDP growth stands for economic growth, and education spending and
health spending variables are used as the share of GDP in the study. One of the findings of the analysis
is that there is no relationship between education expenditures and economic growth in the case of
Turkey.

Over the period from 2006Q1 to 2015Q4, Ucan, O. and Yesilyurt, H. (2016) have studied on the effect
of education spending on economic growth in Turkey. GDP stands for economic growth in the study.
The finding of the Granger causality test shows that there is a relationship between expenditure on
education. Education spending positively affects economic growth in the long-run.

Doyar, V. (2019) has studied the relationship between higher education and reel income variables for
the Mediterranean region provinces of Turkey. The study covers the period from 2008 to 2017.
Education variables are the number of students in higher education and the number of academicians in
higher education. GDP stands for the economic growth parameter in the study. According to the results,

there is no causal connection from the number of students and academicians to economic growth.

Over the period 1923-2016, Yildiz, E. (2017) researched on the relationship between higher education
and economic growth in Turkey. The education variable for this study is the number of graduated
students from higher education, and GDP stands for economic growth. According to the Johansen
Cointegration analysis, a cointegration exists between gross domestic product and the number of
graduated students from higher education. An increase in grad students positively impact economic
growth, which is represented as GDP, and increase in GDP also has a positive impact on grad students.

Erdem, E. and Tugcu, C.T. (2015) have investigated the relationship between higher education and
economic growth in Turkey. The study covers the period from 1970-2008. There are two education
variables or indicators in the study. One of them is the sum of the students in all higher education
institutions, and another one is the graduated students from one of the higher education institutions.
GDP represents the economic growth in their study. According to the result of the analysis, an increasing
of the number of students in any of higher education institutions and an increase of graduated students

from any higher education institutions positively affect economic growth in the case of Turkey.

Akgiil, I. and Kog, S.0.’s study (2011) aimed to find out whether the relationship between education
and economic growth exists or not for Turkey. The time series of the study covers the year 1924 to 2009.
It is based on the threshold autoregressive (TAR) model. Indicator of human capital is the number of
graduated students from higher education, and the indicator of economic growth is the GNP in their
study. According to the findings, the threshold value for the rate of change in the number of graduated
students from higher education is 8,08 %, and the threshold value for the economic growth is 3,2%. If
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the rate of change in the number of graduated students from higher education is greater than 8,08%, it
positively impacts the economic growth for each period. Additionally, if the economic growth is greater
than 3.2,%, it positively impacts the number of graduated students from higher education.
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SECTION 4

EMPIRICAL ANALYSIS

In this part of the study, it is aimed to do an empirical analysis to detect the effect of higher education
public expenditures on economic growth.

4.1. Data Set

All data in this study cover the time period from 1981 to 2020. The data of GDP per capita, Direct
Foreign Investments, Import/Export have been provided from CBT’s electronic data delivery system.
The data of the higher education public expenditures have been provided from the budget reports of the
ministry of education. The public higher education expenditure data from 1981 to 2007 have been
provided from 2007 budget report of the ministry of education. The higher education public expenditure
data from 2007 to 2020 have been provided from 2021 budget report of the ministry of education.

4.2. Research Model

Within the scope of the research, it is aimed to estimate the effect of higher education public
expenditures on economic growth with the econometrical model, which is represented in the below
equation.

Log(GDR,) = a + B, Log(EDU;) + B;Log(DYY,) + BLog (™M™ e ) + &
(12)

While subscript sign ¢ in the equation represents the time dimension as annually, a represents the
constant term of the equation. ¢ represents equation error terms assumed to be in the pure random walk
process. Beta (i=1, 2, 3) indicates the effect of explanatory variables on economic growth, and they are
the coefficients to be estimated within the econometric model.

4.3. Variables
The definitions of the variables used in the research model are as in Table 4.

Table 4. The Definitions of Variables

Dependent Variable
Variable Symbol
Gross Domestic Product(GDP) Log(GDP)
Independent Variables
Variable of Interest Symbol
Higher Education Public Expenditures Log(EDU)
Control Variables Symbol
Foreign Direct Investments Log(DYY)
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The Ratio of Total Imports of Goods and Services

to Total Exports of Goods and Services Log(IMP/EXP)

Observations which cover time period from 1981 to 2020 for all of these variables were used anually
and T is equal to 40. In addition of this, due to the different sizes of variables, a double log(log-log)
model was estimated by taking the natural logarithms of all of them.

According to Woolridge(2013), the coefficients to be estimated within the double logarithmic model
can be interpreted through the percentage changes of the variables and this allows us to eliminates the
problem of numerical size that is difficult to interpret such as the estimation of excessively large or
extremely small coefficents.

4.4. Data Analysis

The data collected from tha data sources within the scope of the research were transferred to the E-views
10 program and all necessary econometric analyses were carried out with the mentioned package
program.

In the first part of the findings section, time course graphs were drawn and analyzed in order to visually
examine the trend, structural break and similar temporal properties of time series along with descripitive
statistics of the variables.

It is essential for the time series regression models that the variables being used be stationary. The
spurious regression model will be constructed whenever it is determined that two or more non-stationary
variables are being regressed against one another. When it comes to spurious regression, the models that
need to be estimated often provide satisfactory outcomes. However, despite having a high R2 and having
parameters that are statistically significant, the estimated parameters are often unimportant. The fact that
the non-stationary variables move in the same direction due to random chance is the primary explanation
for this phenomenon. The fact that the variables are connected to one another is not the cause. It is
possible for there to be spurious regression between two non-stationary variables that are not even
remotely connected to one another, as well as in interconnected financial and macroeconomic series
(Cinar, Seviitekin 2017: 559).

The ADF unit root test is a kind of unit root test that evaluates a series to identify whether or not it is
stationary. The technique in question is an improved implementation of the Dickey-Fuller (DF) unit test.
In contrast to the DF unit root test, the ADF unit root test takes into consideration the autocorrelation
issue. The answer to whether or not a Y t series is stationary in its level is determined by the solution to
three equations, which are provided by the ADF unit test.

For Y, ~ 1(0);

I.  None (No intercept & No trend):
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AY, = B,¥,_; + Elegi'ﬂ}::—i

(13)
II.  Intercept
AY, = By + 51Yiy + EF:]_O_[&H'—E
(14)
III.  Intercept&Trend:
Y, = Bo + fiYey + Bz Trend + - gAY,
(15)

The ADF test requires the estimation of the regression specifications in the equations of
(8),(9) and (10) with least squares method. Two conditions must be satisfied for the
series to be stationary. First one is that the coefficient of beta-1 value should have a
negative sign and second one is that the coefficient should be statistically significant.
The lags of the dependent variable in the equation are intended to eliminate the possible
autocorrelation problem in the error terms and it is recommended to compare the
Schwarz Information Criterias(SICs) to determine the optimal lags (Kutlar 2000).

The null hypothesis and alternative hypothesis for the ADF test are folows;

Hpy: Unit root exists in the series (The series is not stationary.)

H;. Unit root does not exist in the series.(The series is stationary.)

If the level values of the series are not stationary, it is decided at which difference
level the series is stationary by applying the similar ADF procedure at the
variables that in the first difference level and the second difference level.

It is known that structural breaks in the time series can mislead the unit root tests. For
this reason, it was deciced to apply the DF test for structural break series in addition to
the ADF test. Structural break in the series can ocur in 4 different types. For the unit root
test with structural breaks, there are 4 main models depending on the types of structural
break. These models are shown in the equations of (15,) (16), (17) and (18).

Model 0: Level break in the trendless series

(16)
Vi = pg + BDU(Ty) + ¥4
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Model 1: Level break in trend series

Ve = Mg + B + BDU(Ty,) + v

(17)
Model 2: Trend and Level break in trend series
Ve = Hg + B + BDU(T,) +yDU(Ty) + v/
(18)
Model 3: Trend break in the trend series
Y: = Mo + B + yDT(Tp) + v¢
(19)

DU (Ty) is the level break dummy variable for the breakout time and DT;(T}) is the
trend break dummy variable for the breakout time, y; represents the error terms of the
equations and the series are purified from the trend. The approach is two stages. At the
first stage, the series is purified from the trend with the help of of the above equations.
At the second stage, the existence of the unit root is investigated with the following test

equations(Erdem, Yamak 2017: 101).

For model 0,1 and 2;

Vi =T owiDi(Ty) + ayi_, + Doyl +
(20)

For model 3;

yi = ayi_ + Dizetillyio; + 1
(21)

In the case of inconsistency between the ADF unit root test and the unit root with
structural break test for the variables with structural break, the findings of the unit root
test with structural break which take into account the structural brake contained in the
variables are more reliable. On the other hand, doubts about the structural breaks of the
variables can be examined by checking the statistical significance of break dummies in

the unit test with structural break. While the structural break periods can be determined

39



externally in the test, the Dickey Fuller Min t statistic can be useful for the selection of

the break periods, especially for the series in which more than one structural break seen.

In the light of the results of the ADF unit root test and the unit root test with structural
break, it was observed that the variables Log (GDP), Log(EDU) and Log (DYY) in the
research model are not stationary at their levels; however, at their first difference, it was
determined that these 3 variables are stationary. In addition of this, it was determined
that Log(IMP/EXP) is stationary variable at its level.

Cointegrated variables are variables that have been shown to be stationary after being
combined with a linear combination of non-stationary series. The theory of economics
is often connected to the concept of linear combination. The economic explanation of
cointegration states that if two or more series are related to each other in such a way as
to form a long term equilibrium equation, then even if the series includes a scholastic
trend, the series will move closely with each other over time, and the difference between
them will remain stable. This is true even if the series includes a scholastic trend. In this
context, the idea of cointegration refers to the fact that the economic system tends to
converge over the course of time and that there is a connection of long-term
equilibrium(Harris, Sollis 2003: 22).

Although Engle and Granger were the ones who first presented the idea of cointegration
to the academic community, there are a number of cointegration tests that are based on
the implementation of root tests to residuals that have been derived using the
cointegration model. In the present investigation of the possible presence of
cointegration relations, the ARDL bound test methodology was used. It was taken into
consideration while selecting the ARDL bound test that the test could identify the
presence of a cointegration connection without taking into consideration the stationarity
qualities of the variables. This led to the selection of the ARDL bound test. To put it
another way, the ARDL bound test technique is more helpful than the Engle-
Granger(1987) and Johansen(1989) tests. This is due to the fact that the ARDL bound
test method enables us to investigate the cointegration connection that exists between
series that are differently integrated. In light of the fact that the variables in the research
model are integrated in varying degrees, the ARDL bound test technique was used for
the investigation.

ARDL bound test which is developed by Pesaran et al. is an very useful approach for
cointegration analysis. ARDL bound test method has some advantages over other
cointegration tests. To do the analysis using this technique, practitioners do not require
a stationary (I(0)) or difference stationary (I(1)) series and also practitioners can easily
derive unrestricted error correction model to examine the series’ short and long-run
dynamics with this technique. Another advantage of using the ARDL bound test is that
it can be used for small samples (Demirhan 2020: 13).

ARDL bound testing approach consists of two stages. The first stage is the testing of the
existence of a long-run relationship between variables. In the second stage, the short and
long-term coefficients of the series that were found to be cointegrated in the first stage
are calculated. The following equation is estimated in order to test the long-run
relationship in the bound test approach for a two variable research model.
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AY, = Bg + By Yooy + B2Xey +Zf:1 6;AY, ; + Z?:uliﬂxt—i + 1,
(22)

In the equation;

p= optimal number of lags in the dependent variable
q =optimal number of lags in the independent variable
beta, delta and lamda signs represent the coefficients

A = represents the difference of the variable

The null hypothesis for the cointegration relationship between the variables are
as follows;

Hyp:By =B, =0

(23)
If the computed value of the test statistic is below the lower limit critical value, the null
hypothesis that there is no cointegration connection cannot be rejected. This is because
the calculated value is less than the critical value. If the value of the test statistic that was
produced is higher than the upper limit critical value, then the null hypothesis, which
states that there is no cointegration connection, is rejected, and it is determined that there
is cointegration. If the value of the test statistic falls anywhere in the middle of the lower
bound critical value and the upper bound critical value, the question of cointegration can
not be answered.

After detecting of cointegration between the series, ARDL(p,q) model is estimated.
The ARDL(p,q) model is shown at below equation;

p q
Y, = Bo +Z 8 Y, + Zlixt_.- e

=1 i=1
(24)

In the ARDL(p,q) model, the long-run coefficients for the independent variable are
estimated as follows;

NotRpt xp
1 _61 +52 + "'5q

(25)

After estimating the long-term coefficients, the short-term coefficients are produced by
building the error correction model. This is done after the long-term coefficients have
been estimated.
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P q
AY, = Bo + B,EC,_, + Z SAY, +Z:aiaxt_,- +
i=1 i=1

(26)
EC in the equation refers to the error correction term in order to check the existence of
a casuality connection from the independent variable to the dependent variable, the error
correction term should be significant and be within the range of 0 to 2.

The Akaike information criterion was taken into account to determine the optimal lag
lengths for the ARDL(p,q) model. According to the Akaike information criterion, many
different lag length specifications were created and lag lengths with optimal information
criteria were modeled.

4.5. Findings

In this part part of the study, the findings obtained as a result of data analysis are
included.

Table 5. Variable Descriptive Statistics

Statistics Log(GDP) Log(EDU) Log(DYY) Log(IMP/EXP)
Avarage 8.394 19.126 21.295 2.988
Maximum 9.443 24.311 23.816 3.484

Minimum 7.128 10.747 17.644 2.109
Std.Deviation  0.778 4611 1.907 0.295

Skewness -0.125 -0.569 -0.273 -0.824

Kurtosis 1.590 1.806 1.866 3.381
Jarque-Bera (40) 3.418 4.533 2.639 4.766

p 0.181 0.104 0.267 0.092
Observations 40 40 40 40

(Bracket indicates the Jarque-Bera normal distribution test degrees of freedom. )

Log(GDP) variable is normally distributed between minimum 7.128 and maximum
9.443 values with 8.394 mean around 0.778 standard deviation value. (J.B(40)=3.418,
p>0.10) for Log(GDP) variable.

Log(EDU) variable is normally distributed between minimum 10.747 and maximum
24.311 values with 19.126 mean around 4.611 standard deviation value. (J.B(40)=4.533,
p>0.10) for Log(EDU) variable.

Log(DYY) variable is normally distributed between minimum 17.644 and maximum
23.816 values with 21.295 mean around 1.907 standard deviation value. (J.B(40)=2.639,
p>0.10) for Log(DYY) variable.

Log(IMP/EXP) variable is normally distributed between minimum 2.019 and maximum
3.484 values with 2.988 mean around 0.295 standard deviation value. (J.B(40)=4.766,
p>0.10) for Log(IMP/EXP) variable.
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Time course graphs of the variables are as in Graph. 10.

Graph 10. Times Series Graphs of Variables
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When the graph 10 is examined, the Log(GDP) variable has a clear upward trend. It is
also seen that it is a varible that shows structural break characteristic throughout the
period. On the other hand, Log(EDU) variable appears to be an unbroken variable with
a clear upward trend. Log(DYY) variable is in an upward trend and it shows structural
break characteristic. Log(IMP/EXP) variable is a variable with an upward trend and it
shows structural break characteristic.

During the analysis of unit root tests for the variables of Log(GDP), Log(DYY) and
Log(IMP/EXP), it was thought that it would be useful to examine unit root test with
structural break along with classical unit root tests.



4.5.1. The Findings of ADF Unit Root Test

The findings of ADF unit root test performed to determine the statitionary of the
variables are as in Table 6.

Table 6. ADF Unit Root Test Findings

ADF Unit Root Test Statistics

Variables
None Intercept Trend and Intercept
1.6541" -1.0411 -1.377%
Log(GDP
os(GDP) (0.974) (0.729) (0.852)
-5.73 7100k -6.206[ 0% 627500k %x
ALog(GDP
0g(GDP) (0.000) (0.000) (0.000)
Log(EDU) 04337 -2.0003"! -1.2022
& (0.803) (0.285) (0.896)
-1.384M -2.63710 4.01 100
A Log(EDU
0g(EDU) (0.152) (0.094) (0.016)
1.259 -1.3821 _1.74410
Log(DYY) "% 38 7
(0.944) (0.581) (0.712)
-5.951 01 -6.267100:% -6.42 1014
ALog(DYY) 5.95 6.267 6
(0.000) (0.000) (0.000)
1.106[ -3.06401%* 4577100 skokok
Log(IMP/EXP) Y’ p-06 577
(0.927) (0.038) (0.004)

*(%10), **#(%5), and *** (%1) represent stationary at the significance level.(The brackets contain the ADF
test probability values(sig.) A represents the first level difference.[The square brackets contain the optimal
lag lengths selected for the ADF regression]. The Schwarz Information Criterion was used for the optimal
length of ADF regression (Maks.Lag:4).

When it is looked at the Table 6, it is seen that the Log(GDP) variable is a variable that
is not stationary at the level(p>0.10), however; Log(GDP) variable becomes stationary
at the first level difference according to the findings of the ADF unit rest performed for
the none, constant and constant & trend specifications.

According to the findings of the ADF unit root test performed for the none, constant and
constant&trend specifications in its level for the Log(EDU) variable, it was observed
that the variable is non-stationary in its level(p>0.10). According to the findings of the
unit root test of Log(EDU) variable’s in its first difference level, it is seen that it is a
non-stationary variable(p>0.10) in the none specification unit root test and it is a
stationary variable at 10% and %S5 significance levels in the intercept and intercept &
trend specification unit root tests. Since it is known that the variable has a significant
trend, it was decided that the variable is stationary variable in its first level difference
with considering the trend & intercept specification unit root test findings.
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According to the findings of the ADF unit root test performed for the none, intercept and
trend and intercept specifications for the Log(DYY) variable, it was found that the
variable is not stationary at its level(p>0.10), however; it becomes stationary at the first
level difference(p<0.01).

Log(IMP/EXP) variable was found to be stationary(p>0.10) in its level for the intercept
specifiction. In the unit root tests with intercept(p<0.05) and trend& intercept(p<0.01),
it was found that the variable is stationary at 5% and 1% significance levels.Since it is
known that the variable has an upward trend, it can be said that the variable is a stationary
variable at the first level difference with considering the intercept & trend unit root test
findings.

Since the structural break characteristics of the variables Log(GDP), Log(DYY), and
Log(IMP/EXP) variables in the research model were observed in the time course graphs,

it would be useful to examine the unit root processes of the variables with the structural
break DF unit root test which takes into account the structural breaks.

4.5.2. The Findings of DF Unit Root With Structural Break Test

The findings of the structural break DF unit root test performed with mentioned variables
are as in the Table 7.

Table 7. The Findings of DF Unit Root With Structural Break Test

Model Specifications

Trend and Intercept

Break Specifications

Variables Intercept
Intercept Trend Trend&Intercept

-2.6811 -3.102% -3.7641% -3.5071!
Log(GDP)

(0.838) (0.879) (0.272) (0.809)

-6.755000kxk 6,800 xkx _6,928[00kxk 7 455000k
A Log(GDP)

(0.000) (0.000) (0.000) (0.000)

-2.718M -2.766% -3.1211 -4.315
Log(DYY)

(0.823) (0.959) (0.636) (0.329)

-7.08610 k% 7 101100k 6, 5710k 7, 0QQ[0 bk
A Log(DYY)

(0.000) (0.000) (0.000) (0.000)

Log 57241005 63900k g 664[00kx 5 387100k
(IMP/EXP)  (0.000) (0.000) (0.033) (0.028)

* (%10), **(%5), *** (%]1) represent stationarity at the significance level. (brackets include ADF test
probability values(p). A represents the first level difference of the variable.[Square brackets include the
optimal lag lengths selected for ADF regression.] Schwarz Information Criterion was used for the optimal
lag length of the ADF regression (Maks.Lag:12).
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The table 7. indicates us that the findings of the DF root test with structural break support
the findings of the ADF unit root test. To put it more clearly, Log(GDP) and Log(DYY)
variables are non-stationary at their levels; however, the are stationary at their first level
difference(=I(1), p<0.01). Log(IMP/EXP) variable is stationary variable at its
level(=1(0), p<0.01).

4.5.3. Model Estimation

Since it was found that the variables in the research model were series with different
degrees of integration, it was decided that ARDL bound test cointregration method was
the appropriate estimation method. On the other hand, since ARDL bound test
cointegration method is known to give better results for small sample compared to other
cointegration methods, it is expected that this method give better results with existing
data.

The values including the Akaike Information Criteria(AIC) comparisons for determining
the optimal delays to be included in the Autoregressive model section for ARDL model

estimation are as in Graph 11.

Graph.11 Akaike Information Criteria Comparisons for Optimal Delays
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When graph 11. is examined, it is seen that the model gives the best(minimum) Akaike
information criterion value is ARDL (1,4,1,0). In other words, the model with 1 lag for
the dependent variable Log(GDP), 4 for the independent variable Log(EDU), 1 for the
control variable Log (IMP/EXP) and 0 for the control variable Log(DYY) is the optimal
model.
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4.5.3.1. The Findings of ARDL(1,4,1,0) Autoregressive Model

The findings of the Autoregressive model created with optimal lags and the basic
hypothesis tests on the Autoregressive model are as in the Table 8.

Table 8. The Findings of ARDL (1, 4, 1, 0) Autoregressive Model

Variables B S.H t p

Log(GDP.1) 0.423 0.113 3.746%** 0.001

Log(EDUy) 0.179 0.114 1.563 0.130

Log(EDU) -0.123 0.176 -0.696 0.493

Log(EDU:.) -0.002  0.166 -0.010 0.992

Log(EDU.3) -0.340  0.156 -2.183%* 0.038

Log(EDU.4) 0.371 0.106 3.508%** 0.002

Log(IMP/EXPy) -0.859  0.141 -6.112%%* 0.000

Log(IMP/EXP¢.1) 0.251 0.179 1.402 0.173

Log(DYY?) 0.084 0.032 2.635%* 0.014

Constant 3.400 1.002 3.394%** 0.002
Descriptive Statistics

Wald Test F(9, 26)=246.601*** p=0.000

LM Test $*(02)=0.503 p=0.777

Breusch-Pagan-Godfrey

Test $*(09)=2.032 p=0.991

Error Terms £=0.000 J.B(36)=1.455 p=0.483

X (%), ** (%5), * (%10) represents statistical significance at the significance level F: F test
statistic, ¢2:Chi-square test statistic, (parentheses includes the test degrees of freedom) ¥*(S.D),
F(,S.D 1, S.D 2), ¢ = approximate value of error terms mean, J.B: Jarque-Bera normal distribution
test statistic.

Although the coeffients in the autoregressive regression model are not meaningful for
the short or long term, they are prefered to be reported because they are intermediate
coefficients to be used in the calculation of the long term coeffients. On the other hand,
the ARDL method is known to be sensitive to varying variance and autocorrelation, the
subject assumptions should be examined on the Autoregressive model.

When the result of the LM test statistics examining the autocorrelation problem in the
autoregressive model are examined, it is seen that there is no statistically significant
autocorrelation problem in the model, even at the 10% signifcance level. (3%(02)=0.503,
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p>0.10). When the correlogram graph showing the autocorrelation patterns up to 16 lags
was examined, it was seen that all autocorrelation coefficients were statistically
insignificant. (Appendix 1, p>0.10).

When the Breusch-Pagan-Godfrey test statistic which examines the variance problem in
the model is examined, it is seen that there is no statistically significant variance problem
even at the 10% significance level (¥*(09)=2.032, p>0.10)

Finally, since it is seen that the model error terms are normally distributed with a mean
close to zero, it can be said that the basic assumptions about the autoregressive model
are met. (£=0.000, J.B(36)=1.455, p>0.10)

4.5.4. Long-Term Statistics

The long term coefficients calculated from the autoregressive model and the F bounds
test statistics calculated from the constrained error correction model are as in Table 9.

Table 9. Long-Term Statistics

Variables B S.H t p
Log(EDU) 0.147 0.028 5.300%** 0.000
Log(DYY) 0.146 0.050 2.943%*% 0.007
Log(IMP/EXP) -1.053 0.300 -3.516%** 0.002
Constant 5.891 1.263 4.666*** 0.000
F Bound Test HO: No Cointegration
. Significance 1(0) I(1)
10% 2.37 3.2
=3 5% 2.79 3.67
1% 3.65 4.66

***(%]1), **(%5),*(%10) represents statistical significance at the significance level, F: F test statistic, k: the
number of independent variables in the model.

According to the Table 9, it is seen that the calculated ARDL F cointegration test statistic
is greater than the 1% critical table value. (F=5.724>4.66, p<0.01). In this situation, there
is a statistically significant long-term balance at the 1% significance level for the
variables in the model. In other words, it can be said that the variables are cointegrated
variables. As a result of the finding that the variables are cointegrated, it will be
meaningful to examine and interpret the long-term coefficients calculated for the
variables.

It is seen that the Log(EDU) variable has a statistically and positive effect on Log(GDP)
at 1% significance level in the long-term. (f=0.147, p<0.01). To put it more clearly, an
increase in the public budget of higher education in the Turkish economy during the
period discussed corresponds to an increase in the Turkey’s gross domestic product per
capita.

It was determined that the Log(DYY) variable has a statistically significant and positive
effect on Log(GDP) at 1% significance level in the long-term. (f=0.146, p<0.01). To put

48



it more clearly, an increase in foreign direct investments in the Turkish economy during
the period discussed corresponds to an increase in the gross domestic product per capita.

Log (IMP/EXP) variable has a statistically significant and negative effect on Log(GDP)
at 1% signifcance level in the long-term. (B=-1.053, p<0.01). More clearly, the increase

in the ratio of imports to exports in the Turkish economy during the subject period causes
a decrease in Turkey’s gross domestic product per capita.

4.5.5. The Findings of Cusum and Cusum of Square Tests

The findings of Cusum and Cusum of Square tests which were conducted to examine
the stability conditions of the estimated long-term coefficients are as in Graph. 12 and
Graph 13.

Graph 12. Cusum Test
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According to the results of Custom test, it is seen that Cusum value is within the 5%
significance band throughout the entire period. In this situation, the estimated long-term

findings meet the stability condition at the 5% significance level according to the Cusum
test.
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Graph 13. Cusum of Square Test
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Acocording to the findings of Cusum of Square test, the Cusum of Square value is within
the 5% significance band throughout the entire period. This means that the estimated
long-term findings meet the stability condition at the 5% significance.

Another expected finding for the variables with a cointegration relationship is that the
error correction mechanism is functional and the deviations from the long-term
equilibrium are brought back into balance by the error correction term. For the ARDL
model, the Error Correction Term(ECM..;) in the unconstrained error correction model
should be statistically significant, negative and absolute value of it should be smaller
than one.

The error correction term between -1 and 0 in the ARDL model indicates that the
equilibrium deviations are periodically balanced throughout the periods while the Error
Correction Term between -1 and -2 indicates that the equilibrium deviations are
eliminated in a fluctuating manner. A negative and less than -2 error correction term
indicates that error correction mechanism is not working (Alam, Quazi 2003:17-18).

4.5.6. The Findings of Unsconstrained Error Correction Model

Unconstrained Error Correction Model Findings are as in the Table 10.
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Table 10. Unconstrained Error Correction Model Findings

Variables B S.H t p

ALOG(EDUy) 0.179 0.090 1.984* 0.058
ALOG(EDU.) -0.029 0.098 -0.296 0.770
ALOG(EDU.) -0.031 0.094 -0.324 0.749
ALOG(EDU3) -0.371 0.093 -3.969%** 0.001
ALOG(IMP/EXPy) -0.859 0.107 -8.057#* 0.000
ECM -0.577 0.100 -5.7747%** 0.000

*EE(%1), **(%S5),*(%10) represents statistical significance at the significance level.

According to the findings at the Table 10, it is seen that ECMy., is statistically significant
at the 1% significance level, negative and absolute value of it is smaller than 1. (ECM..
1=-0.577, p<0.01). In this situation, the functionality of the error correction mechanism
for the model exists. The deviations from the long-term equilibrium for the variables
with long-term equilibrium between them are brought back to equilibrium periodically
by the error correction term throughout the subject period. The coefficient of error term
is -0.577. In this situation, it can be said that the equilibrium deviations return to
equilibrium within approximately 2 periods which is 2 years (1/0.577=1.73=2).
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SECTION 5
CONCLUSION

In this age of rapid development and tranformation, the importance of higher education is
increasing day by day. In this age where knowledge is power, there is a need for qualified people
who can produce knowledge more than ever. From this respect, each human being should be
grown up in a sustainable environment interms of socially, politically and also economically
because growing up in a sustainable environment is essential for education process. The
government and its relevant ministries have important duties to provide this sustainable
environment. One of the most important of these duties is to provide the enough quality
assurance for Turkish higher education system. With the help of provided quality assurance for
higher education institutions, Turkey will gain opportunity to compete with other developing
or developed countries in the field of science and also in the field of economy. In order to

become a brain-drain country, we need to ensure global quality standards in higher education.

In the 2nd section of this study, the subject of quality in higher education has been mentioned.
The report of “General Evaluation of Publication Performance in Turkey for the years 2015-
2020 by YOKAK indicates that there are some remarkable improvements in the field of
quality in higher education system. The existence of a board such as YOKAK plays a crucial

role in monitoring, auditing and improving quality processes of higher education institutions.

While it is seen that there are increasing trend in the field of quality in higher education, the
relationship between economic growth and public expenditures in higher education has been
analyzed in the 4th section of the study. Time period of this study covered from 1981 to 2020.
Autoregressive Distributed Lag(ARDL) bound test approach has been used in this study. Gross
Domestic Product(GDP) per capita has been used as dependent variable, public expenditures in
higher education has been used as independent variable. There are also 2 control variables
which are the ratio of total imports of goods and services to the total exports of goods and services and
the foreign direct investments. The stationarity query was made with ADF unit root test and DF unit
root with structural break test. According to the findings, the variables of “GDP”,”"DYY” and "EDU”
are stationary at their first level difference; however, the variable of IMP/EXP is stationary in its level.
According to the result of the LM test statistics examining the autocorrelation problem in the
autoregressive model, it was seen that there is no statistically significant autocorrelation
problem in the model. According the result of Breusch-Pagan-Godfrey test statistic which examines
the variance problem in the model, it was seen that there is no statistically variance problem even at the

10% significance level. According to the findings of the long-term statistics, it was seen that ARDL F
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cointegration test statistic value is greater than upper critical value in the table(9). This means that there
is a statistically significant long-term balance at the 1% significance level for the variables in the model.
In other words, it can be said that the variables are cointegrated variables and there is positively

relationship between GDP per capita and EDU variables.

As a result of the study, the importance of higher education on economic growth in Turkey has been
presented. Policymakers should make more actions to improve Turkish higher education system and
ensuring quality assurance for Turkish higher education instutitions should be main aim. It is necessary
to spend more effort on the quality process of higher education in Turkey. There are remarkable
developments in the field of quality in Turkish higher education; however, the important point is to
ensure the sustainability of these developments. In this development process, not only policymakers but

also everyone from academicians to students should fulfill their responsibilities.
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APPENDIX

Appendix 1. Correlogram

Autocorrelation

Partial Correlation AC

PAC Q-Stat Prob*

el = Hema =

B _ =

-0.086
0.024
-0.091
-0.148
-0.068
-0.249
0.042
0.075
-0.097
0.065
0.029
-0.179
0.075
-0.014
0.182
-0.068

CO =1 Cn h = L b

— e bt b
hodm W = O ND

—
=}

-0.086 0.2903
0.016 0.3128
-0.089 0.6597
-0.166 1.5952
-0.098 1.8012
-0.285 4.6297
-0.062 4.7126
0.023 4.9896
-0.198 5.4640
-0.084 5.6846
-0.031 5.7294
-0.337 7.5571
-0.068 7.8879
-0.063 7.8999
-0.007 10.054
-0.165 10.375

0.590
0.855
0.883
0.810
0.876
0.592
0.695
0.759
0.792
0.841
0.891
0.819
0.851
0.894
0.816
0.846

Appendix 2. Constrained Error Correction Model Findings

Degisken Katsay1 Standart Hata t p
Sabit 3.400089 1.001705 3.394302 0.0022
Log(GDPt-1) -0.577183 0.112865 -5.113909 0.0000
Log(EDUt-1) 0.085054 0.024398 3.486093 0.0018
Log(IMP/EXPt-1) -0.607979 0.214125 -2.839360 0.0087
Log(DYYt-1) 0.084118 0.031926 2.634760 0.0140
ALog(EDUt-1) 0.178671 0.114300 1.563176 0.1301
ALog(EDUt-2) -0.028949 0.106886 -0.270844 0.7886
ALog(EDUt-3) -0.030570 0.109139 -0.280097 0.7816
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ALog(EDUt-1)

-0.370980

0.105760

-3.507766

0.0017

ALog(IMP/EXPt-1)

-0.859035

0.140540

-6.112390

0.0000
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