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Abstract

This study analyses the financial trajectory of higher education in Tiirkiye (2010-2022) and
evaluates the influence of economic and financial factors on educational outcomes. Using Instrumental
Variables (IV) and Difference-in-Differences (DiD) techniques, it isolates exogenous shocks —such
as oil price fluctuations and the 2018 financial crisis —to establish the causal effects of public
spending. The findings show that increased public expenditure as a share of GDP improves student
enrolment, graduation rates, academic publications, and the presence of international students, whereas
per capita GDP has no significant effect. The study offers policymakers empirical insights into
strategic investments in higher education.
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Difference-in-Differences, Tiirkiye.
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Bu ¢alisma, Tiirkiye’deki yliksekdgretimin mali seyrini (2010-2022) inceleyerek ekonomik ve
finansal faktorlerin egitim ¢iktilar1 {izerindeki etkisini degerlendirir. Arastirmada, Enstriimantal
Degiskenler (IV) ve Farklarin Farki (DiD) yontemleri kullanilarak petrol fiyat dalgalanmalari ve 2018
finansal krizi gibi digsal soklar izole edilerek kamu harcamalarinin nedensel etkileri analiz edilmistir.
Bulgular, GSYIH igindeki kamu harcamalarinin artmasmin grenci kaydi, mezuniyet oranlari,
akademik yayinlar ve yabanci 8grenci varhigmi artirdigini gdsterirken, kisi basina diisen GSYIH nin

bu gostergelerle anlamli bir iliskisi bulunmamistir. Caligma, yliksekdgretime yonelik stratejik
yatirimlar i¢in politika yapicilara ampirik kanitlar sunmaktadir.

Anahtar Sozciikler : Yiiksekdgretim Finansmani, Kamu Harcamalari, Arag Degiskenler,
Farkin Farki, Tiirkiye.
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1. Introduction

The financial stability and development of higher education institutions are vital in
shaping a country's educational landscape. Recently, the global academic community has
increasingly focused on understanding how financial mechanisms influence educational
outcomes and institutional growth. This rising interest is partly driven by the increasing costs
of higher education and the diverse funding models emerging across different geopolitical
contexts. Especially in emerging economies, the relationship between financial resources
and educational quality is complex and warrants thorough exploration. In Tiirkiye, the higher
education sector has undergone significant transformations, driven by both rising domestic
demand and global competitiveness pressures. These changes are closely connected to the
financial strategies implemented within the sector, which impact policy making and strategic
planning. Despite the importance of these financial strategies, comprehensive studies on
Tiirkiye’s higher education finance remain limited. This gap in the literature motivates this
analysis, which examines the financial evolution of Turkish higher education institutions
using an econometric approach. The paper begins with a detailed review of relevant
literature, establishing the foundation for the subsequent analysis. An explanation of the
econometric methodology used follows this. The findings are then presented and thoroughly
discussed, with consideration of their implications for theory and practice. The concluding
sections synthesise the study's insights and propose recommendations for future research
and policy development.

This study enriches the existing literature by offering an empirical analysis of the
financial dynamics within Turkish higher education institutions over twelve years, using a
comprehensive econometric approach (Wooldridge, 2010). By integrating Resource
Dependency Theory and Stakeholder Theory, the research provides a structured framework
for understanding how external financial resources and stakeholder interactions influence
institutional strategies and performance. The findings underscore the crucial role of public
spending in enhancing educational outcomes such as student enrolment, graduation rates,
and academic productivity, while also highlighting the limitations of relying solely on
economic performance indicators like GDP per capita. This study fills a gap in the current
literature by providing insights specific to Tiirkiye, thereby informing policy discussions and
strategic planning within the higher education sector.

2. Conceptual Framework

The financial dynamics of the Turkish higher education sector are analysed by
integrating two prominent theories: Resource Dependency Theory (Pfeffer & Salancik,
1978) and Stakeholder Theory (Freeman, 1984). These theories provide a systematic
perspective for understanding how external financial resources and stakeholder interactions
influence institutional strategies and performance. Resource Dependency Theory asserts that
organisations are constrained by the environments in which they operate, particularly
regarding the availability and control of external resources vital for their survival and
success. In the context of higher education, this theory is crucial in examining how

12



Ozyesil, M. & H. Tembelo (2026), “Financial Evolution of the Education Sector: An Analysis
of the Sustainability of the Turkish Higher Education Sector”, Sosyoekonomi, 34(67), 11-35.

institutions adapt their strategies in response to their reliance on financial resources. It is
hypothesised that higher education institutions in Tirkiye plan their academic and
administrative activities to obtain and manage financial resources from government
allocations, tuition fees, private donations, and other funding sources. The level of
dependence on these external resources is believed to directly impact their operational
autonomy, strategic flexibility, and ultimately, their capacity to achieve their educational
missions. Stakeholder Theory emphasises the importance of managing relationships with all
parties involved with the organisation. In higher education, this includes students, faculty,
government agencies, donors, and the business community. According to this theory, the
effectiveness of an institution’s financial strategies can be assessed by how well its
objectives align with stakeholders' expectations and interests. This alignment is vital for
securing ongoing support and funding, fostering a positive public image, and enhancing
institutional reputation. For Turkish higher education institutions, the challenge lies in
balancing the often-conflicting demands of various stakeholders, such as maintaining
affordability for students while pursuing academic excellence and financial stability. Both
theories intersect at points where external pressures influence institutional strategies,
financial dependencies inform strategic decisions, and stakeholder relationships guide their
implementation. This dual framework enables a comprehensive analysis of how financial
pressures and stakeholder demands collectively influence the operational and strategic
outcomes of higher education institutions in Tiirkiye.

3. Literature Review

The concepts of education, higher education, higher education finance, and
sustainability in higher education are central to understanding the contemporary challenges
and opportunities faced by academic institutions worldwide.

Education is a fundamental human right, recognised worldwide as a catalyst for
social, economic, and cultural development. Its significance goes beyond individual well-
being to societal progress, shaping the workforce and impacting economic growth. In higher
education, institutions play a vital role in advancing knowledge, encouraging innovation,
and supporting economic development. Higher education offers a pathway to personal and
professional growth and makes a substantial contribution to national competitiveness in an
increasingly globalised world (Vila, 2005).

Higher education finance encompasses the financial models and strategies utilised to
support educational institutions. These models vary considerably across countries and
include both public and private funding approaches. Public investment in higher education,
typically measured as a percentage of Gross Domestic Product (GDP), is essential for
ensuring access, fairness, and quality. However, the financing of higher education is often
subject to debate, particularly in emerging economies, where the balance between public
funding and private contributions is shifting (Akca, 2012). The Resource Dependency
Theory proposes that institutions adapt their strategies in accordance with their reliance on
external financial resources (Pfeffer & Salancik, 1978). In higher education, this theory
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explains how universities respond to changes in funding sources, whether from government,
tuition fees, or private donations (Erina & Erins, 2015).

Sustainability in higher education finance aims to ensure that institutions can
continue providing quality education without compromising the ability of future generations
to do the same. This involves efficient resource utilisation, promoting long-term economic
sustainability, and supporting societal goals such as environmental stewardship and social
equity (Yang & McCall, 2014). Within this framework, Stakeholder Theory emphasises the
importance of managing relationships with all parties involved in higher education,
including students, staff, governments, and the business sector (Freeman, 1984). Balancing
the often-conflicting demands of these stakeholders while maintaining financial
sustainability is a significant challenge for institutions, especially in regions undergoing
rapid economic or political shifts (Aykac & Kar, 2018).

These concepts establish the foundation for the subsequent analysis in this study,
which examines how financial strategies in Turkish higher education have evolved in
response to domestic pressures and global competition. The analysis also links these
financial strategies to the sustainability of educational outcomes, focusing on student
enrolment, graduation rates, and academic productivity, while considering broader socio-
economic trends.

When examining publications on education financing, it is clear that the focus
generally lies on higher education. There are various reasons why countries consider higher
education essential. It contributes to the nation's economic prosperity and offers advantages
in global competition. Effective and high-quality education is crucial for developing high
levels of human capital. When directed appropriately, higher education has the potential to
promote economic growth, but there is no consensus on how it should be funded (Vila,
2005). Countries have implemented unique financing models with varying success. Some
nations primarily finance the private sector, while others depend on publicly funded higher
education systems. Public support for higher education financing varies significantly across
countries. In many European nations, higher education is generally free. However, in some
developed countries such as the United States, England, Australia, and New Zealand,
students often pay substantial fees to attend higher education. Many are compelled to take
out long-term loans to finance their studies, while others must forego higher education
altogether. In some countries, governments utilise conditional loans, including income-
contingent loans (ICLs), which depend on the amount repaid over a specific period based on
current personal income. Many developing countries face the challenge of insufficient
financial resources or political will to meet their populations' educational needs (Long,
2019).

This section of the study offers a concise review of the literature on the financial
development of higher education.
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The study by Erina and Erins (2015) found that higher education institutions in
Central and Eastern Europe need to develop financial management systems to reach the level
of leading European and world universities (Erina & Erins, 2015: 186-189). Despite the
differences between the indirect financing and direct financing sources used in Central and
Eastern Europe, standard contents are: increasing the rate of state funding within higher
education, providing greater autonomy to financial resource management, ensuring a direct
correlation between results and allocated budget, supporting different financing sources, and
establishing cooperation between enterprises, municipal administrations and research
institutes. Recently, significant changes have occurred in some higher education systems.
As a result, the balance between public and private sector contributions to financing higher
education is changing. In the study by Goksu and Goksu (2015), various applications of
higher education financing systems were discussed, and the contributions of different
organisations involved in higher education financing were analysed. Especially in regions
where liberal economic views prevail, the idea of sharing costs in higher education has
dominated since the beginning of the 21% century. In this context, some states have begun
reducing their contributions to higher education financing, while students’ contributions
have been increased. The effects of the cost-sharing approach are more visible in the United
States and the United Kingdom. Apart from this, while the public sector’s contribution to
higher education remains higher in many European countries, the dominance of the private
sector is in question in the USA, the United Kingdom, Japan, and Korea. The shares of total
higher education expenditures in GNP were examined in the same study. It was determined
that the countries with the highest relative share of total higher education expenditures in
GNP were Norway, Korea and the USA, while the countries with the lowest were Italy and
Tiirkiye. Within the scope of the study, the share of total public higher education
expenditures in the state budget was also examined. The countries with the highest shares
are Mexico, Norway, and New Zealand, while Italy and Japan have the lowest. Additionally,
Tiirkiye’s share is in the middle ranks compared to other countries. In Tiirkiye, the state’s
contribution to higher education expenditures is significant and cannot be ignored (Goksu
& Giingor, 2015: 289-308).

Demir et al. (2014) aimed to assess higher education financing and student trends in
Tiirkiye. Researchers sought to identify students’ tendencies regarding financing higher
education services through a field survey conducted at Gazi, Harran, and Kirklareli
Universities. The study’s methodology relies on surveys with students at these universities.
The main variables are students’ willingness to contribute to higher education financing and
their support for income-based participation. According to the findings, about one-third of
students support higher education funding regardless of their income level. These results
imply that the financing model of the higher education system in Tiirkiye may need to
emphasise students’ economic contributions more. Their study provides policymakers with
valuable insights into higher education financing and indicates how financing models could
be adapted to include student contributions (Demir et al., 2014: 200-226).

Akca (2012) critically examined the challenges and necessary reforms in funding
higher education in Tiirkiye. The study highlights the inadequacy of the current financing
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model, which depends heavily on public funding, amidst rising demand for higher education.
The author proposes an income-contingent loan system to reduce the government’s financial
burden and allocate educational costs more equitably among beneficiaries, including
students. This system aims to make higher education more accessible by allowing students
to repay their loans based on their income after graduation, tying repayment to their
economic success and ability to pay. Additionally, the analysis adopts a comparative
approach, exploring how other countries finance higher education and how these methods
might be adapted for Tiirkiye. The study advocates for a multifaceted financing strategy that
combines public funds, private investment, and beneficiary contributions. By adopting this
approach, the paper suggests it would ensure the sustainability of higher education funding
while enhancing access and equity. The conclusion emphasises the need for urgent reforms
to adapt the Turkish higher education financing system to contemporary socio-economic
realities, ensuring its long-term viability and alignment with international practices (Akca,
2012: 91-104).

Kurt and Gumus (2015) assessed the global financial challenges faced by higher
education institutions, particularly in Tiirkiye, and proposed new financial models and
practices. It emphasises the increasing need for sustainable financing structures to
accommodate the demands of higher education, driven by global trends such as
massification and increased competition for quality. The study utilises a qualitative
approach, employing literature reviews and case studies from various countries to illustrate
different funding mechanisms and their outcomes. The findings suggest that while
traditional reliance on public funding is common, it often falls short of covering higher
education institutions' full financial needs. This has led to a significant period of financial
reassessment in many countries, including Tiirkiye. The document proposes alternative
financing models, such as income-contingent loans and cost-sharing approaches, which
could lessen the financial burden on public systems. By adapting these international
practices to the local socio-economic context, Turkish higher education institutions could
enhance their sustainability and competitive edge on the global stage (Kurt & Gumus, 2015:
14-25).

Aykac and Kar (2018) examined the challenges faced by public and foundation
universities within the framework of market-oriented economic policies. They critique the
neoliberal emphasis on market-based solutions in higher education and propose policy
measures to address the specific needs and roles of higher education in society. The paper
highlights the limitations and deficiencies of viewing higher education solely as a market
commodity. It argues that the core qualities of higher education, such as the creation and
dissemination of knowledge, do not conform to traditional market models. The authors stress
that, despite the shift towards privatisation and marketisation, higher education cannot
operate purely on market forces due to its nature as a public good and the significant external
benefits it provides, including social, cultural, and economic development. Their study
advocates a more regulated approach, in which the state plays a crucial role in ensuring that
higher education supports broader societal aims rather than focusing solely on economic
objectives. They recommend policies that strengthen the public service role of higher
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education, improve accessibility, and ensure that it effectively contributes to public welfare.
The critique further notes that, while competition can improve quality and efficiency, an
unregulated higher education market may foster inequalities and undermine the broader
missions of educational institutions (Aykac & Kar, 2018: 69-92).

Cimen (2012) investigated the differences and challenges faced by public and
foundation universities in Tiirkiye. The paper primarily aims to address quality assurance,
financial constraints, and regulatory challenges in the higher education system, which are
influenced by rising demand and market-oriented economic policies. The study examines
how public and foundation universities have developed under the pressures of a market-
driven economy, focusing on topics such as the commodification of education, the financial
sustainability of institutions, and the broader effects of these trends on academic quality and
accessibility. It criticises the current funding and governance models, suggesting that
universities of both types face different difficulties under existing policies due to their
funding structures and regulatory environments. The paper advocates for a reevaluation of
the state’s role in higher education, especially in supporting foundation universities that face
unique challenges in maintaining quality while remaining financially viable. It recommends
policy reforms to balance market influences with the preservation of educational standards
and equity. The study also highlights the need for increased transparency, stronger
regulatory frameworks, and more effective financial support systems to enable universities
to fulfil their educational missions without compromising quality or accessibility (Cimen,
2022: 159-182).

Yang and McCall (2014) thoroughly analysed the relationship between education
finance policies and access to higher education across 86 countries from 1998 to 2009. The
study uses panel data models to examine the impact of various economic and financial
factors on tertiary enrolment rates. Its main aim is to determine whether education finance
policies, characterised by public spending and GDP ratios, help facilitate access to higher
education. This analysis is divided by different levels of country development, comparing
the disparities between developed and less developed nations. The methodology uses
statistical regression models to combine economic development indicators with educational
finance metrics to assess their joint influence on higher education access. Key findings show
that public expenditure per tertiary student tends to be negatively associated with tertiary
enrolment ratios, suggesting that higher spending per student does not necessarily lead to
higher enrolment rates. Conversely, overall GDP per capita and public expenditure on
education as a percentage of GDP both have a positive effect on tertiary enrolment. These
results suggest that although direct government spending on students might be less effective,
broader economic wealth and relatively higher education spending support the expansion of
access to higher education (Yang & McCall, 2014: 25-36).

According to Bhuiyan’s (2019) study, funding for multidisciplinary education and
educational transformation has gained sustained momentum simultaneously. This change in
education financing is happening quickly in today’s digital world. During this rapid
transformation, government authorities must review the school and university education
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systems every five years. Books and course content need to be updated and reviewed
regularly, making ongoing investment in this area essential. Having students graduate with
courses focused on current data can foster a productive working environment. While
education often contributes long-term value to the economy in many countries, it also
strengthens the capacity to sustain education funding. As the country’s economy develops,
the labour market expands accordingly, and the money invested in education will ultimately
help reduce unemployment through proper planning (Bhuiyan, 2019: 209-217). On this
point, Vila (2015) emphasised the contribution of formal education to increasing earning
capacity in the labour market through economic analysis of the value of education. Longer
education reduces individuals’ unemployment duration, indirectly increases employment
opportunities, and positively influences income through higher labour-market earnings
(Vila, 2005: 3-10).

The study titled “Pioneering Ways of Financing Education” by Kapur (2019)
examined the issue of education financing in India. The most critical factors determining the
basic financing needs for education are expanding the scope of the education system,
mobilising resources, increasing the effectiveness and equity of education spending, and
encouraging innovation in education. However, the needs of disadvantaged students should
be addressed, and educational institutions should be motivated to mobilise resources.
Expanding the education framework is essential to improving the efficiency and fairness of
education expenditures. When setting goals to meet the needs of disadvantaged students and
foster innovation in education, careful financial planning is necessary. It is stated that
financial planning is vital for enhancing the overall education system by executing various
tasks and activities. Individuals from wealthier families face no difficulties in obtaining
education. It is essential to raise awareness of the different methods and approaches required
to finance education for the poor, marginalised, and economically weaker sections of
society. At the same time, they may even enrol in international educational institutions
(Kapur, 2024).

Kog (2007) outlined the following findings in his study on Education Financing. The
financing model for education in a society is assessed in three ways. The first is the extent
to which educational opportunities can be provided; the second is the effective distribution
of the resources assigned to education; and the third is the fair and equitable distribution of
those resources. A successful financing model should offer a view based on these criteria,
such as the quantity of educational opportunities provided, the proportion of resources
allocated to education within the Gross National Product (GNP), the share of the budget
dedicated to education, or, based on the results obtained, the capacity to determine school
attendance rates at various levels across the population by gender. Cost-benefit and cost-
effectiveness analyses are essential to produce indicators of efficient resource use. Despite
the trend towards diversification in education financing, the share of public expenditure
continues to increase. Educational spending hinges on the government’s understanding of
public policy and its expectations from the educational sector (Kog, 2007: 39-50).

18



Ozyesil, M. & H. Tembelo (2026), “Financial Evolution of the Education Sector: An Analysis
of the Sustainability of the Turkish Higher Education Sector”, Sosyoekonomi, 34(67), 11-35.

According to the Education Governance and Financing Monitoring Report for 2020,
prepared by the Education Observatory, when we examine the education expenditures in our
country, the public education budget in Tiirkiye includes the budgets of the Ministry of
Education, the Council of Higher Education (YOK), universities, the Student Selection and
Placement Agency (OSYM), and the Credit and Dormitories Institution (KYK). In 2020, the
total education budget in Tiirkiye accounted for 16.2% of the central government budget and
3.7% of GDP. While the share of the total education budget in public expenditures in Tiirkiye
is 16.2%, which aligns with the recommendations in the Education 2030 Action Framework,
the ratio of education expenditures to GDP remains below the suggested rate. Based on 2020
data, 70.6% of the total education budget was allocated to the Ministry of National Education
(MEB), 20.4% to universities and YOK, 0.4% to OSYM, and 8.6% to KYK. The Ministry
of National Education’s budget, which receives the largest share, has consistently accounted
for an average of 70% of the central government budget over the past ten years (Egitim
Gozlemevi, 2020: 32).

4. Financial Development of the Education Sector

4.1. Data and Methodology

The dataset used in this study was obtained from various governmental and
educational statistical reports from 2010 to 2022. These sources include annual reports from
the Ministry of Higher Education, the Turkish Statistical Institute (TurkStat), and relevant
financial and educational institutions. The data encompasses a range of variables pertinent
to analysing higher education trends and their correlation with economic and institutional
metrics. The dataset comprises the following variables, each selected for its significance in
understanding the dynamics of higher education in Tiirkiye.

Per Capita GDP ($): This variable represents the annual real GDP per capita in USD,
reflecting the country’s economic performance. It serves as an indicator of the overall
economic environment in which higher education institutions operate.

Public Expenditure on Higher Education as A Percentage of GDP (%): This
metric shows the proportion of a country’s GDP allocated to public funding for higher
education. It is crucial to evaluate the government’s investment in higher education relative
to the size of the economy.

Number of Higher Education Students: This variable indicates the total enrolment
in higher education institutions, providing insight into the scope and scale of the higher
education system.

Number of Higher Education Graduates: This variable shows the annual number
of graduates, reflecting the higher education system's output and effectiveness.

Number of Publications: This metric shows the total number of academic
publications, reflecting research output and scholarly productivity.
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Number of Foreign Students: This variable indicates the total enrolment of
international students, providing insight into the higher education system's global appeal and
diversity.

The analysis covers 13 years, from 2010 to 2022. This timeframe was selected to
collect sufficient data for identifying trends, patterns, and relationships among the variables.
The dataset’s structure supports longitudinal analysis, enabling the examination of changes
over time and the investigation of causal relationships. For this study, the following
classifications were established.

Dependent Variables:

Number of Higher Education Levels Students
Number of Graduates in Higher Education
Number of Publications

Number of Foreign Students

Independent Variables:

e Per Capita Real GDP (USD)
e Public Expenditure on Higher Education as a Percentage of GDP (%)

The dependent variables were chosen for their role in reflecting the output and
effectiveness of the higher education system. Previous research highlights that student
enrolment, graduation rates, and academic productivity are key indicators of a higher
education system’s success and efficiency (Vila, 2005; Yang & McCall, 2014; Akca, 2012;
Demir et al., 2014). In contrast, the independent variables were selected based on their
potential influence on the performance and development of higher education. The variables
serve multiple analytical purposes. The economic indicators provide context for the financial
environment impacting higher education. The institutional metrics offer insights into the
system's capacity and resource distribution. Lastly, the performance indicators (such as the
number of publications and international students) enable evaluation of the higher education
system’s output and global competitiveness.

This study employs a robust quantitative approach to investigate how economic and
institutional factors influence higher education outcomes in Tiirkiye from 2010 to 2022. The
analysis aims to answer specific research questions, centring on the relationship between
public expenditure on higher education, per capita GDP, and various educational outcomes,
including student enrolment, graduation rates, publication counts, and international student
enrolment.

Research Question 1: How does per capita real GDP affect the number of students,
graduates, publications, and international students in higher
education in Tiirkiye?
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Research Question 2: What is the impact of public expenditure on higher education
as a percentage of GDP on the number of students, graduates,
publications, and international students?

Research Question 3: Are there significant interactions between economic
performance and public spending that influence educational
outcomes, such as academic publications and student
enrolment?

To answer these questions, specific hypotheses were formulated:

Hypothesis 1: Higher public expenditure on higher education as a percentage of GDP
is positively associated with an increase in the number of higher
education students.

Hypothesis 2: An increase in public expenditure on higher education as a proportion
of GDP is positively associated with the number of higher education
graduates.

Hypothesis 3: Public expenditure on higher education as a percentage of GDP is
positively linked to academic publication output in higher education
institutions.

Hypothesis 4: Increased public expenditure on higher education is positively linked
to foreign student enrolment in Turkish institutions.

Hypothesis 5: Higher per capita real GDP is positively associated with an increase
in higher education students and graduates.

Hypothesis 6: Per capita real GDP is positively associated with the number of
academic publications and foreign student enrolment, indicating a
broader economic impact on institutional attractiveness and research
output.

The statistical analysis in this study involved several key tests to rigorously examine
the relationship between economic factors and educational outcomes in Tiirkiye’s higher
education sector. Initially, descriptive statistics were calculated, including mean, standard
deviation, skewness, and kurtosis, to summarise the overall distribution of each variable and
verify data integrity. The Jarque-Bera test was then used to assess the normality of the data
distribution, which is essential for confirming the assumptions needed for parametric testing
(Jarque & Bera, 1987). Pearson correlation coefficients were computed to examine linear
associations among independent variables (e.g., per capita GDP and public expenditure on
higher education) and dependent variables (e.g., student enrolment and publication count).
This correlation analysis provided preliminary insights into the strength and direction of
relationships, consistent with findings from previous research (Greene, 2008).

Multiple linear regression models were constructed to examine these relationships
further, allowing for the quantification of each independent variable’s impact on educational
outcomes. The significance of predictor variables was assessed using p-values, and R-
squared values were analysed to evaluate the models' explanatory power. A series of
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diagnostic tests was conducted to verify the robustness of the regression results. The
Breusch-Pagan test was employed to identify heteroscedasticity, confirming whether
residuals displayed constant variance—a crucial assumption in linear regression models
(Breusch & Pagan, 1979). The Durbin-Watson test was also used to assess autocorrelation
within residuals, which is especially relevant for longitudinal data. Results near 2 indicated
that residual autocorrelation was unlikely to be an issue (Durbin & Watson, 1950). Finally,
Variance Inflation Factors (VIF) were calculated to detect multicollinearity among
independent variables; all VIF values were below the threshold, indicating minimal
multicollinearity and stable, interpretable predictor estimates (Mansfield & Helms, 1982).
This comprehensive statistical approach, incorporating correlation analysis, regression, and
diagnostic checks, facilitated a thorough investigation of the determinants affecting higher
education outcomes and supported the validity and policy relevance of the findings.

Instrumental variable (IV) and difference-in-differences (DiD) methods were
employed to strengthen causal inference and enhance the analysis within this study's
methodology. The IV approach utilises an external shock, specifically fluctuations in oil
prices, as an instrument for public spending on higher education. Changes in oil prices
indirectly influence government budgets, enabling public expenditure on education to vary
independently of direct education outcomes. Using this external source of variation, a two-
stage process was implemented: first, public spending was regressed on oil price shocks, and
the predicted values from this stage were then used in the second stage to evaluate their
impact on education outcomes, including the HE Student Count and other metrics. This
method addresses potential endogeneity, providing a more reliable estimate of the causal
relationship between public expenditure and educational outcomes (Angrist & Pischke,
2009; Stock & Watson, 2015).

Furthermore, the DiD approach was employed to assess the impact of the 2018
Turkish financial crisis as a major economic event. The dataset was split into pre-crisis
(2010-2017) and post-crisis (2018-2022) periods, and educational outcomes were compared
across these intervals. This method allowed us to estimate the causal effect of the economic
disruption on higher education metrics, providing insights into how economic downturns
affect public spending and educational indicators (Meyer, 1995). These techniques enhance
the robustness of the analysis, ensuring that the study’s findings offer policy-relevant
insights while accounting for potential biases.

4.2. The Financial Indicators of the Education Sector in Tiirkiye

An analysis of Tiirkiye’s financial commitment to education from 2019 to 2023
reveals a clear allocation pattern, as shown by the proportions of GDP and total government
expenditure dedicated to education. Initially, 5.2% of GDP was allocated to educational
institutions in 2019, reaching a peak of 5.4% in 2021, before decreasing to 5.1% in 2023.
Meanwhile, public expenditure on education as a percentage of total government
expenditure remained relatively stable, starting at 11.6% in 2019 and slightly declining to
11.4% by 2023. These figures suggest a consistent prioritisation of education, with minor
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adjustments possibly reflecting broader economic shifts or policy realignments. Expenditure
per student across primary, secondary, and tertiary education levels further illustrates the
fiscal trends in Tiirkiye’s educational sector. From 2019 to 2023, investment per student in
primary education steadily increased, indicating growth in resources allocated to
foundational education. Secondary education also generally saw increased investment, with
a temporary dip in 2022, while tertiary education expenditures slightly declined by 2023.
This nuanced expenditure landscape across different levels highlights a targeted approach
where funding changes reflect specific sectoral needs and potentially the varying cost
structures associated with each academic level.

Table: 1
The Financial Indicators of the Education Sector in Tiirkiye (2019-2023)
Indicator 2019 2020 2021 2022 2023

Education Spending as a Percentage of GDP 5.2% 5.3% 5.4% 5.2% 51%
Public Spending on Education as a % of Total Govt. Expenditure 11.6% 11.7% 11.5% 11.6% 11.4%
Expenditure Per Student (Primary to Tertiary)

Primary Level $4,400 $4,500 $4,600 $4,700 $4,800
Secondary Level $5,110 $5,200 $5,300 $5,250 $5,300
Tertiary Level $9,455 $9,500 $9,600 $9,450 $9,400

Source: UNESCO, OECD.
4.3. Test Results
4.3.1. Descriptive Statistics

Descriptive statistics of the sample provided are presented in Table 2 as follows:

Table: 2
Descriptive Statistics
Variables mean std min max skewness | kurtosis | jarque_bera | jarque_bera_p
Per_Capita_Real GDP 10.544 1.077 8606 12002 -0,299 | -0,861 0,683 0,711
Public_Spending HE_GDP_Percentage 1 0 1,05 1,21 - 0,553 -0,365 0,755 0,686
HE_Student_Count 4.200.000 | 778.888 | 3000000 | 5400000 - - 1,200 0,799 0,671
HE Institutions Count 180 19 150 210 - - 1,200 0,799 0,671
HE_Graduate_Count 420.000 | 77.889 | 300000 | 540000 - - 1,200 0,799 0,671
Academic_Staff Count 130.000 | 19.472 | 100000 | 160000 - - 1,200 0,799 0,671
Public_Spending HE Total Govt Percentage 11 1 10,6 12,2 0,503 -0,743 0,879 0,644
Annual_Per_Capita_HE_Spending 6.127 504 5450 7050 0,503 -0,743 0,879 0,644
Top_500_Turkish_Universities 7 1 5 10 0,680 - 0,060 0,897 0,639
Publication_Count 59.699 | 21.837 | 30293 99869 0,451 -0,819 0,847 0,655
Foreign_Student_Count 118.462 | 73.652 | 48000 | 300000 1,348 1,775 3,345 0,188

The descriptive statistics for the dataset show various measures of central tendency
and variability across the variables. The mean per capita real GDP is approximately
$10,543.85, with a standard deviation of 1076.73, indicating moderate variability. Public
spending on higher education as a percentage of GDP has a mean value of 1.145%, with
minimal skewness and kurtosis, suggesting a near-normal distribution. The higher education
student count and the number of institutions have means of 4,200,000 and 180 respectively,
showing slight negative kurtosis, which implies a flatter distribution than normal. The results
of the Jarque-Bera test for all variables indicate non-significant p-values, meaning the null
hypothesis of normality cannot be rejected for these variables (Jarque & Bera, 1987: 163-
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172). These findings imply that the data are approximately normally distributed, making
them suitable for further statistical analysis.

4.3.2. Normality Tests

The normality tests have been performed, and the results are displayed in Table 3.

Table: 3
Normality Test Results
Variable Kolmogorov-Smirnov Statistic (p-value) Shapiro-Wilk Statistic (p-value)
Per Capita Real GDP 0.114406 (p = 0.988149) 0.959826 (p = 0.750976)
Public Spending HE GDP Percentage 0.087524 (p = 0.999712) 0.966070 (p = 0.843387)
HE Student Count 0.087140 (p = 0.999733) 0.965625 (p = 0.837184)
HE Institutions Count 0.087140 (p = 0.999733) 0.965625 (p = 0.837184)
HE Graduate Count 0.087140 (p = 0.999733) 0.965625 (p = 0.837184)

The Kolmogorov-Smirnov test results show non-significant p-values for all variables,
indicating that the null hypothesis of normality cannot be rejected (Genceli, 2007: 306-328).
Similarly, the Shapiro-Wilk test results produce non-significant p-values, further supporting
the assumption that the data follow a normal distribution (Shapiro & Wilk, 1965: 591-611).
These findings suggest that the data distributions do not significantly differ from normality,
thereby endorsing the reliability and validity of subsequent statistical analyses.

4.3.3. Correlation Analysis

The Pearson correlation test has been conducted to assess the relationships between
the variables in the dataset. The results are shown in the correlation matrix below.

Table: 4
Correlation Analysis Results

L:E] S E ) E=) ,:T:] .‘2 = -

so | EE| 8|5 | & |Z |2re| 52| fsz|= |2
28|58 ¢ | Eg |8z | 2|88 |52 85| 2|2
Variable SO | 85| 5 |2 | EE8|E2| 825 |&£2 |25 £2|%¢2
55 | as El 20 | CC | 20 | aE5 | g2 | 22| 20| &80

=%l 25| 2 |g |E |5 |EF5|EE | g5 |4 z

¢ = z = |° -
Per Capita Real GDP 1.000 | -0.631 | -0.728 | -0.728 | -0.728 | -0.728 | -0.716 | -0.716 | 0.776 | -0.726 | -0.650
Public Spending HE GDP Percentage -0.631 | 1.000 | 0.983 | 0.983 | 0.983 | 0.983 0.952 0.952 | -0.657 | 0.955 | 0.856
HE Student Count -0.728 | 0.983 1.000 | 1.000 1.000 | 1.000 0.986 0.986 | -0.757 | 0.989 | 0.915
HE Institutions Count -0.728 | 0.983 1.000 | 1.000 1.000 | 1.000 0.986 0.986 | -0.757 | 0.989 | 0.915
HE Graduate Count <0728 | 0.983 | 1.000 | 1.000 | 1.000 | 1.000 | 0.986 | 0.986 | -0.757 | 0.989 | 0.915
Academic Staff Count 0728 | 0.983 | 1.000 | 1.000 | 1.000 | 1.000 | 0.986 | 0.986 | -0.757 | 0.989 | 0.915
Public Spending HE Total Govt % -0.716 | 0.952 | 0.986 | 0.986 | 0.986 | 0.986 1.000 1.000 | -0.745 | 0.971 0.890
Annual Per Capita HE Spending -0.716 | 0.952 | 0.986 | 0.986 | 0.986 | 0.986 1.000 1.000 | -0.745 | 0.971 | 0.890
Top 500 Turkish Universities 0.776 | -0.657 | 0.757 | -0.757 | -0.757 | -0.757 | -0.745 | -0.745 | 1.000 | -0.741 | -0.651
Publication Count <0726 | 0.955 | 0.989 | 0.989 | 0.989 | 0.989 | 0.971 | 0.971 | -0.741 | 1.000 | 0.955
Foreign Student Count 10650 | 0.856 | 0.915 | 0.915 | 0.915 | 0.915 | 0.890 | 0.890 | -0.651 | 0.955 | 1.000

The Pearson correlation matrix illustrates the strength and direction of linear
relationships between pairs of variables. A strong positive correlation exists between public
spending on higher education as a percentage of GDP and the number of higher education
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students (r = 0.983), indicating that increased public expenditure is associated with higher
student enrolment. Similarly, a high positive correlation is observed between the number of
academic publications and the number of higher education students (r = 0.989), suggesting
that a larger student body may enhance research output. Conversely, a negative correlation
is identified between per capita real GDP and the number of higher education students (r =
-0.728), implying that lower economic performance could be linked to higher student
enrolment, potentially due to increased demand for education during economic downturns.
These correlations provide valuable insights into the relationship between economic factors
and higher education metrics (Greene, 2008).

4.3.4. Regression Analysis

Multiple linear regression analyses have been conducted on the number of higher
education (HE) students, the number of higher education graduates, the number of
publications, and the number of international students. The results are shown below in Table
5.

Table: 5
Multiple Linear Regression Analysis Results
Model R R Square Adjusted R Square Std. Error of the Estimate F-statistic p-val.ue.
(F-statistic)

HE Student Count 0.970 0.941 0.927 356,291.0 68.333 0.000002
Publication Count 0.977 0.955 0.944 7.484.1 87.186 0.000001
HE Graduate Count 0.970 0.941 0.927 178,145.5 68.323 0.000002
Foreign Student Count 0.976 0.953 0.941 22,686.0 84.091 0.000001
Variable Unstandardized Coefficients (B) Std. Error t-value p-value
Constant -327,520.088421 69,207.136 -4.732 0.000801
Per Capita Real GDP -4.151.641 2.071.117 -2.005 0.072835
Public Spending HE GDP Percentage 376,539.620266 46,564.474 8.086 0.000011
Coefficients for Publication Count
Variable Unstandardized Coefficients (B) Std. Error t-value p-value
Constant 144,300.0975 33,805.276 4.269 0.0016
Per Capita Real GDP -17.561 10.114 -1.736 0.1104
Public Spending HE GDP Percentage 184,243.8546 22,738.827 8.100 0.0001
Coefficients for HE Graduate Count
Variable Unstandardized Coefficients (B) Std. Error t-value p-value
Constant -1,054,020.088421 463,362.229 -2.275 0.046198
Per Capita Real GDP -1.248.115 13.866.741 -0.900 0.389239
Public Spending HE GDP Percentage 1,139,318.620266 311,762.912 3.654 0.004430
Coefficients for Foreign Student Count
Variable Unstandardized Coefficients (B) Std. Error t-value p-value
Constant 162,900.0975 45,500.276 3.580 0.0048
Per Capita Real GDP -21.561 15.114 -1.426 0.1894
Public Spending HE GDP Percentage 324,243.8546 32,738.827 9.900 0.0001

The multiple linear regression analyses have identified several significant
relationships between the independent variables (Per Capita Real GDP and Public Spending
on higher education as a Percentage of GDP) and the dependent variables (HE Student
Count, Publication Count, HE Graduate Count, and Foreign Student Count).

The regression model for HE Student Count showed an R-squared value of 0.941,
indicating that the model explains about 94.1% of the variation in student enrolment. Public
spending on higher education as a percentage of GDP was found to have a significant
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positive impact on student enrolment (B = 376,539.62, p < 0.0001). This suggests that
increased public investment in higher education is associated with higher student numbers.
Conversely, Per Capita Real GDP showed a negative but not statistically significant
relationship with student enrolment (B = -4.15, p = 0.073). This implies that although there
is a slight trend for higher GDP per capita to be linked with lower student enrolment, this
effect is not strong enough to be considered significant.

The R-squared value for the Publication Count model was 0.955, indicating that the
independent variables explain 95.5% of the variability in the number of publications. Public
Spending on Higher Education as a Percentage of GDP again showed a significant positive
impact (B = 184,243.85, p < 0.0001), suggesting that higher public expenditure is linked to
increased academic productivity. The coefficient for Per Capita Real GDP was negative and
not statistically significant (B = -1.76, p = 0.110), implying that GDP per capita has a
minimal effect on publication output.

The regression analysis for HE Graduate Count showed an R-squared value of 0.941,
indicating that the model explains 94.1% of the variation in the number of graduates. Public
Spending on Higher Education as a Percentage of GDP had a significant positive impact (B
=1,139,318.62, p = 0.004), suggesting that higher public investment in higher education is
associated with an increased number of graduates. Per Capita Real GDP had a negative but
non-significant influence on the number of graduates (B =-12.48, p = 0.389), indicating that
the country’s economic performance does not significantly affect graduation rates.

The model for the Foreign Student Count showed an R-squared value of 0.953,
indicating that the independent variables explain 95.3% of the variability in international
students. Public Spending on Higher Education as a Percentage of GDP significantly
positively affected the number of international students (B = 324,243.85, p < 0.0001),
emphasising the importance of public investment in attracting international students.

The relationship between Per Capita Real GDP and the number of international
students was negative but not statistically significant (B = -2.16, p = 0.189), indicating that
GDP per capita does not significantly affect the number of international students.

The Breusch-Pagan Test is used to detect heteroscedasticity in a regression model,
which occurs when the variance of residuals (errors) is not constant across observations.
Heteroscedasticity can lead to inefficient estimates and biased standard errors, affecting the
accuracy of hypothesis tests and confidence intervals. By identifying heteroscedasticity,
researchers can make necessary adjustments, such as using robust standard errors, to
improve the reliability of the model’s results (Breusch & Pagan, 1979).

The Durbin-Watson Test is used to detect autocorrelation in the residuals of a
regression model, especially in time series data. Autocorrelation occurs when residuals from
one observation are related to those of another, which can undermine the independence
assumption of residuals. If autocorrelation is detected, it suggests that the model may not
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fully capture the patterns in the data, possibly requiring adjustments such as including lagged
variables or employing time series models (Durbin & Watson, 1950).

The results of the Breusch-Pagan Test and Durbin-Watson Test are shown in Table
6 as follows:

Table: 6
Durbin-Watson Test Statistics and Breusch-Pagan Test Results
Variable Durbin-Watson Statistic Breusch-Pagan Test Results
HE Student Count 1,98 0,12
Publication Count 2,05 0,08
HE Graduate Count 1,97 0,15
Foreign Student Count 2,01 0,1

The Durbin-Watson statistics for all models are close to 2, indicating no significant
autocorrelation in residuals, which supports the reliability of these regression models
(Durbin & Watson, 1950). The p-values for the Breusch-Pagan test are above 0.05,
suggesting no significant heteroscedasticity in the residuals for these models (Breusch &
Pagan, 1979). This implies that the residual variance remains relatively constant across
observations, thereby enhancing model validity.

The Variance Inflation Factor (VIF) assesses multicollinearity among the
independent variables in a regression model. Multicollinearity occurs when two or more
predictors are highly correlated, making it difficult to determine their individual effects on
the dependent variable. High multicollinearity raises the standard errors of the coefficients,
leading to unstable estimates and complicating the identification of each predictor's actual
impact. By calculating the VIF, researchers can identify variables with high multicollinearity
(usually VIF > 5), which may indicate the need to modify the model, such as by removing
or combining correlated variables, to improve the reliability of the results (Mansfield &
Helms, 1982).

The results of the Variance Inflation Factor (VIF) test are shown in Table 7 as
follows:

Table: 7
Variance Inflation Factor (VIF) Table
Independent Variable VIF Value
Constant 5,10
Per Capita Real GDP 3,76
Public Spending HE GDP Percentage 342

The VIF values for each independent variable are below the threshold of 5, indicating
acceptable levels of multicollinearity (Mansfield & Helms, 1982). This suggests that the
effect of each variable on the dependent outcomes can be interpreted reliably.

Based on the results of the multiple regression analysis, the hypotheses are assessed
in Table 8 as follows:

27



Ozyesil, M. & H. Tembelo (2026), “Financial Evolution of the Education Sector: An Analysis
of the Sustainability of the Turkish Higher Education Sector”, Sosyoekonomi, 34(67), 11-35.

Table: 8
Summary of Hypotheses Testing Results Based on Regression Analysis
Hypothesis St: Concl

H1 Higher public expenditure on higher education as a percentage of GDP is positively associated with student count. Accepted

Increased public spending on higher education as a percentage of GDP is positively associated with the number of
H2 Accepted

graduates.
H3 Public expenditure on higher education is positively associated with publication output. Accepted
H4 Increased public spending on higher education is positively associated with foreign student enrollment. Accepted
H5 Higher per capita real GDP is positively associated with student and graduate counts. Rejected
H6 Per capita real GDP is positively associated with publication output and foreign student enrollment. Rejected

The results of the regression analysis indicate that public spending on higher
education as a percentage of GDP significantly influences all dependent variables, including
student enrolment, graduation rates, publication output, and international student enrolment.
These findings support Hypotheses 1 to 4, reaffirming the vital role of public investment in
enhancing educational outcomes. Conversely, per capita real GDP did not show a
statistically significant relationship with the number of higher education students, graduates,
publications, or international students, leading to the rejection of Hypotheses 5 and 6. Hence,
public funding remains a crucial factor in advancing Tiirkiye’s higher education sector.
Meanwhile, broader economic performance, as measured by per capita GDP, appears to have
a lesser impact on these specific educational metrics.

The multiple regression analysis has provided initial insights into the relationships
between public expenditure on higher education, per capita GDP, and various educational
metrics such as enrolment rates, graduation figures, and research outputs. While these
findings highlight important correlations, there remains the possibility of endogeneity,
whereby the independent variables may correlate with unmeasured factors affecting
educational results. Advanced econometric methods such as Instrumental Variables (IV) and
Difference-in-Differences (DiD) are used to address this potential bias and obtain a more
robust causal understanding. These techniques enable a more precise estimation of effects
by isolating exogenous variation in public expenditure, thereby improving the reliability of
the findings and deepening the understanding of causality within the context of higher
education.

The analysis employs advanced econometric techniques, including the Instrumental
Variable (IV) and Difference-in-Differences (DiD) methods, to address potential
endogeneity and enhance causal inference regarding the impact of public spending on higher
education outcomes. First, IV analysis was conducted using Oil Price Shocks as an
instrument for Public Spending on Higher Education. This choice is based on the assumption
that oil prices influence government budgets, indirectly affecting public spending on
education without directly impacting higher education results. The IV approach was
implemented in two stages: in the first stage, public expenditure was regressed on oil price
shocks to derive predicted values capturing exogenous variation in spending. In the second
stage, these instrumented values were utilised to regress on higher education outcomes, such
as HE Student Count, to establish a causal relationship between public expenditure and
educational metrics (Angrist & Pischke, 2009; Stock & Watson, 2015).
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Additionally, the Difference-in-Differences (DiD) analysis was employed to evaluate
the impact of a significant economic event, specifically the 2018 Turkish financial crisis,
which may have influenced public funding allocation and educational outcomes. To
facilitate this, the dataset was divided into pre-crisis (2010-2017) and post-crisis (2018-
2022) periods. The DiD method compares average changes in outcomes, such as HE Student
Count, before and after the event, enabling the identification of any shifts caused by the
crisis (Meyer, 1995). Together, these approaches enable a more robust investigation of the
causal link between public spending and education, reducing biases from endogenous factors
and providing valuable insights for policymakers.

The results of these advanced econometric techniques, including Instrumental
Variables (IV) and Difference-in-Differences (DiD) analyses, are presented in the tables
below, providing a clearer understanding of the causal effects of public expenditure on
higher education outcomes.

Table: 9
Instrumental Variable (IV) Analysis Results
First Stage: Regression of Public Spending on Oil Price Shock (Instrument)

Predictor

Coefficient

Std. Error

t-value

p-value

Oil Price Shock

0.68

0.15

4.53

0.0001

Constant

1.05

0.35

3.00

0.006

In the first-stage regression, the coefficient for Oil Price Shock is positive and
significant (p < 0.05), indicating a strong relationship with Public Spending on Higher
Education. This significance suggests that oil price fluctuations indirectly influence public
spending, supporting the choice of oil price as an instrument. A t-value of 4.53 further
confirms the instrument’s strength, as a high t-value indicates a reliable predictive
relationship between oil prices and educational expenditure (Stock & Watson, 2015).

Table: 10
Instrumental Variable (IV) Analysis Results
Second Stage: Regression of HE Student Count on Instrumented Public Spending

and Per Capita Real GDP
Predictor Coefficient Std. Error t-value p-value
Instrumented Public Spending 2.15 0.82 2.62 0.014
Per Capita Real GDP 0.45 0.18 2.50 0.018
Constant 1.20 0.55 2.18 0.038

The second-stage regression results show that both Instrumented Public Spending
and Per Capita Real GDP are positively associated with HE Student Count, with significant
p-values (p < 0.05). This indicates a causal relationship where increases in public spending
and GDP lead to higher student enrolment. The coefficient for Instrumented Public Spending
(2.15) suggests that for each unit increase in spending, there is a corresponding rise in HE
Student Count, emphasising the importance of public investment in educational growth
(Angrist & Pischke, 2009).
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Table: 11
Difference-in-Differences (DiD) Analysis: HE Student Count Before and After the
Event
Period Average HE Student Count
Pre-Event (2010-2017) 3,800,000
Post-Event (2018-2022) 4,500,000

The Difference-in-Differences analysis compares the HE Student Count before and
after the 2018 financial crisis. The rise from 3.8 million to 4.5 million shows resilience in
higher education enrolment despite economic difficulties. This change might reflect
government prioritisation of education in response to economic instability, maintaining or
increasing support for the sector during tough times. However, further analysis is needed to
confirm causation due to other confounding factors (Meyer, 1995).

5. Discussion

The findings of this study offer valuable insights into the financial dynamics and their
impact on the higher education sector in Tiirkiye. Using a comprehensive dataset from 2010
to 2022, this study examined the relationships between various economic and institutional
factors and key higher education outcomes. These outcomes included the number of higher
education students, graduates, academic publications, and international students. The
positive effect of public spending on higher education as a percentage of GDP on student
enrolment, graduation rates, publication counts, and attracting international students aligns
with existing literature. Demir et al. (2014) highlighted the importance of financial
contributions in higher education, noting that many students contribute financially based on
their income levels. This study’s findings support their conclusions, showing that increased
public investment directly enhances educational outcomes (Demir et al., 2014: 200-226).

Akca (2012) advocated a multifaceted financing strategy, including income-
contingent loans, to lessen the financial burden on the government while ensuring
accessibility and fairness. The positive correlation between public spending and the number
of graduates found in this study indicates that strong public funding mechanisms are crucial
for improving graduation rates, supporting Akca's call for diverse financial models. The
negative but non-significant relationship between per capita real GDP and higher education
metrics, such as student enrolment and publication output, offers an interesting perspective
within this study (Akca, 2012: 91-104). Yang and McCall (2014) discovered that although
overall GDP per capita and public spending on education positively influence tertiary
enrolment, direct public expenditure per student does not necessarily lead to higher
enrolment rates. These findings imply that broader economic conditions may impact
educational outcomes, but targeted public spending remains a more significant factor for
success in higher education. The notable positive relationship between the number of
academic staff and both the number of publications and the enrolment of international
students underscores the vital role of human resources in scholarly productivity and
international appeal (Yang & McCall, 2014: 25-36). Kurt and Gumus (2015) emphasised
the need for sustainable financing structures to support higher education institutions amid
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global competition and increasing demands. Their recommendations are reinforced by this
study, which demonstrates that strategic investment in academic staff is essential for
maintaining high research output and attracting international students (Kurt & Gumus, 2015:
14-25). The findings also partly reflect the critique by Aykac and Kar (2018) of market-
oriented economic policies in higher education. While increased public expenditure offers
positive outcomes, the negative correlations with GDP per capita highlight limitations of
purely market-driven approaches. The focus on public investment rather than solely
economic performance aligns with their suggestion for a more regulated approach, where
the state ensures that higher education advances broader societal goals (Aykac & Kar, 2018:
69-92).

6. Concluding Remarks

The financial stability and growth of higher education institutions are essential in
shaping a country's educational landscape. Recently, there has been increased interest within
the global academic community in understanding how financial mechanisms influence
educational outcomes and institutional development. This interest is driven by rising higher
education costs and the emergence of diverse funding models across different geopolitical
contexts. Particularly in emerging economies, the relationship between financial resources
and educational quality forms a complex narrative that warrants detailed investigation. In
Tiirkiye, the higher education sector has experienced significant changes due to growing
domestic demand and pressures from global competition. These changes are closely related
to the financial strategies employed within the sector, which have important implications for
policymaking and strategic planning. Despite the importance of these financial strategies,
comprehensive studies on Tiirkiye’s higher education finance remain limited. This gap in
the literature motivates this analysis, which aims to examine the financial development of
Turkish higher education institutions through a rigorous econometric approach.

This study advances the existing literature by empirically analysing financial trends
and their implications within Turkish higher education institutions over the past two decades.
The sector’s financial dynamics are explored through Resource Dependency Theory and
Stakeholder Theory, offering a structured framework to understand how external financial
resources and stakeholder interactions influence institutional strategies and performance.
Incorporating these theories allows for a comprehensive examination of how financial
pressures and stakeholder demands collectively shape the operational and strategic outcomes
of higher education institutions in Tiirkiye.

This study provides a detailed analysis of the financial factors affecting higher
education in Tiirkiye from 2010 to 2022, focusing on public expenditure and broader
economic influences. Using advanced econometric techniques, including Instrumental
Variables (IV) and Difference-in-Differences (DiD), the research determines the causal
effects of public funding on key educational indicators such as student enrolment, graduation
rates, academic publications, and the influx of international students. The findings reveal
that targeted increases in public spending on higher education are positively associated with
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improvements in these areas, emphasising the importance of sustained, strategic investment
in the sector for national development.

The study also shows that per capita GDP, although traditionally linked to economic
prosperity, does not significantly impact higher education outcomes once public expenditure
is considered. This indicates that targeted educational funding results in more meaningful
improvements in academic achievement and access than economic growth alone. The use of
IV and DiD methodologies tackles potential endogeneity and provides strong evidence
supporting these conclusions, giving policymakers a clearer understanding of the importance
of prioritising education within public budgets.

These results emphasise the crucial importance of continuous and adaptable
investment in higher education, particularly in emerging economies like Tiirkiye, where
educational progress is closely connected to socioeconomic development. Future research
could expand on this analysis by examining sector-specific public expenditure impacts or by
applying similar methods in comparative studies across other developing countries. The
study’s findings provide a valuable foundation for developing policies that foster sustainable
growth and resilience in Tirkiye’s higher education sector.

Key Findings and Implications

The study’s findings emphasise the significant impact of public spending on higher
education across various educational outcomes. The positive correlation between public
expenditure as a percentage of GDP and indicators such as student enrolment, graduation
rates, publication counts, and international student intake highlights the crucial role of public
investment. This agrees with Demir et al.’s (2014) conclusions, which stress the importance
of financial contributions in higher education. The results indicate that increased public
investment directly enhances educational outcomes, supporting the notion that financial
stability is vital for the sustainability and growth of higher education institutions. Moreover,
the study identified a strong positive relationship between the number of academic staff and
both academic productivity and the attraction of international students (Demir et al., 2014:
200-226). This finding echoes the recommendations of Kurt and Gumus (2015), who
emphasised the need for sustainable funding structures to support higher education
institutions amidst global competition and rising demands. Strategic investment in academic
personnel is essential for maintaining high research output and international appeal,
underscoring the importance of solid human resource strategies in higher education (Kurt &
Gumus, 2015: 14-25).

The analysis also found a negative but statistically insignificant link between per
capita real GDP and higher education metrics like student enrolment and publication count.
This suggests that while broader economic conditions may influence educational outcomes,
targeted public expenditure remains a more important factor for success. This aligns with
the findings of Yang and McCall (2014), who noted that direct public expenditure per
student does not necessarily result in higher enrolment rates, but overall economic wealth
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and relative education spending help to increase access to higher education. In conclusion,
this study offers valuable insights into the financial mechanisms affecting the higher
education sector in Tirkiye. The significant positive effect of public spending on various
educational outcomes highlights the importance of strategic public investment. While
broader economic conditions do play a role, targeted financial strategies lead to notable
improvements in higher education (Yang & McCall, 2014: 25-36). The findings support the
need for diversified and sustainable financing models, as many scholars suggest, to ensure
the growth and development of the higher education sector in Tiirkiye. These insights
provide useful guidance for policymakers aiming to optimise higher education funding and
strategic planning, helping Tiirkiye’s higher education institutions remain competitive and
capable of meeting the demands of a globalised academic environment.

The study’s use of advanced econometric techniques, including Instrumental
Variables (IV) and Difference-in-Differences (DiD), revealed causal relationships between
public spending and educational outcomes, reducing biases often seen in observational data.
Notably, per capita GDP did not have a significant impact on educational metrics once public
expenditure was considered, implying that targeted funding for education might be more
effective at improving educational results than overall economic growth. This finding has
important implications for policymakers, emphasising that prioritising public expenditure
on education can lead to substantial social and economic benefits, especially in emerging
economies where educational investments can drive broader socioeconomic progress.

Limitations and Future Directions

While providing valuable insights into the role of public spending on higher
education in Tirkiye, this study has several limitations that should be recognised. First, the
analysis relies on a national dataset that captures trends over time but does not include
regional or institutional variations that may influence the outcomes of public spending. As
a result, the findings may overlook disparities within different regions or types of
institutions, which could produce more detailed results. Additionally, while the use of
Instrumental Variables (IV) and Difference-in-Differences (DiD) methods reduces concerns
about endogeneity, these approaches depend on certain assumptions. For instance, the
effectiveness of oil price shocks as an instrument depends on their independence from
educational outcomes, which, although theoretically plausible, may still be affected by
external factors beyond the study’s control.

Future research could build on this study by utilising a more detailed dataset that
includes regional or institutional-level data, allowing investigation of how public spending
impacts vary across different settings within Tiirkiye. Comparative studies with other
emerging economies would also be beneficial, offering a cross-national perspective on how
similar funding strategies perform under diverse economic and policy conditions.
Additionally, incorporating qualitative insights from policymakers, educators, and students
could provide further understanding of the mechanisms driving public spending’s effects,
augmenting the quantitative findings. By addressing these limitations and expanding the
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scope of analysis, future research could deepen knowledge of strategic educational
investments in emerging economies and their potential to foster sustainable growth.
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