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Abstract

Education plays a pivotal role in driving economic growth, acting as a catalyst for human capital development and fostering
innovation. Additionally, investing in education cultivates a skilled workforce, which not only attracts foreign investment but
also enhances economic growth by bolstering competitiveness and market efficiency. Ultimately, these factors positively impact
the standard of living, reflecting the interconnectedness between education, economic prosperity, and quality of life. This
research comes to evaluate the impact of spending on education on the standard of living and then on economic growth in Egypt.
The research is centered on employing a quantitative approach to assess the influence of education on economic growth.
Additionally, it includes a descriptive analysis of variables and the presentation of results to provide a comprehensive
understanding. The research functions the Auto Regressive Distributed Lag (ARDL) Bounds testing method in examining the
cointegration from 1990 to 2021 based on annual time series data in Egypt. The research utilizes the numbers of classes in
schools in the three educational stages (primary - preparatory - secondary) and the number of students enrolled in theoretical and
practical colleges. The findings affirm that expenditure on education across all levels has a positive impact on economic growth
in Egypt, albeit weak. This trend is attributed to the reduction in education spending relative to the growing number of students.
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1. Introduction

The factors influencing economic growth are diverse, yet
interconnected, encompassing physical capital, human capital,
technology, population, trade openness, the role of institutions,
and other pertinent elements.

There is unanimous agreement among economists regard-
ing the importance of education as the primary engine of the
national economy. While studies focusing solely on physical
capital failed to achieve economic growth and development,
particularly in countries with limited capital, interest in the
role of education in economic growth has increased, leading

to expanded research in this area. In general, numerous stud-
ies have demonstrated a strong relationship between human
capital, represented by education, and economic growth.
However, the degree of this relationship varies from one
country to another due to changing factors.

Expenditure on education garners significant attention from
both the government and society in Egypt. Education is
deemed a fundamental factor in societal development, em-
powering individuals to foster their capabilities and skills, and
preparing them for the workforce. However, Egypt faces
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several challenges in education expenditure, including finan-
cial pressures stemming from the growing student population
and the expansion of educational services.

This research aims to measure the impact of education
expenditure on the standard of living and subsequent eco-
nomic growth in Egypt, employing a neoclassical analytical
and experimental approach. The primary goal of this study is
to elucidate the relationship between the level of education
spending and economic growth across the three educational
stages (primary, preparatory, secondary), as well as the en-
rollment numbers in both theoretical and practical university
programs.

A substantial amount of literature has been published on
economic growth, much of which underscores the signifi-
cance of human capital in fostering sustainable economic
development through various means. While education often
serves as a predominant proxy for human capital, there has
been a tendency to overlook the role of university education in
driving economic growth, with a predominant focus on pri-
mary education in many cases. Additionally, most studies
have relied on panel data methods, neglecting to account for
variations between countries. Therefore, this research aims to
shed light on the broader role of education across all stages,
including the significance of university education, in pro-
moting economic growth in Egypt.

The research focuses on measuring the impact of education
spending on the standard of living in Egypt by developing a
standard mathematical model that explains this relationship.

This research employs a combination of analytical de-
scriptive and experimental approaches, utilizing the Auto
Regressive Distributed Lag (ARDL) Bounds Test Approaches
to examine cointegration. This analysis utilizes annual time
series data for Egypt spanning from 1990 to 2021. The ARDL
method has been extensively utilized in prior studies and has
demonstrated effectiveness and efficiency in testing both
short- and long-term relationships between education and
economic growth. Additionally, this research investigates
education spending through two approaches: first, by ana-
lyzing the evolution of class numbers across all educational
levels, and second, by examining changes in the number of
students enrolled in schools and universities.

The study is divided into the following three sections:

The next section presents the literature review. The second
section focuses on providing an in-depth portrayal of the
educational framework within Egypt. The third section deals
with the econometrics model and empirical study to estimate
the impact of education on economic growth. And the re-
search concludes with the findings and recommendations.

2. Literature Review

Many economists have demonstrated a positive relation-
ship between investment in human capital and economic
growth. For instance, Barro-und that the growth rate is pos-
itively correlated with the initial amount of human capital.
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Therefore, if poor countries were to have higher human
capital per capita, they would tend to catch up with rich
countries [1].

Additionally, Mankiw and others concluded that a higher
saving rate leads to higher income in the steady state, resulting
in a higher level of human capital, even if human capital
accumulation is not affected. Therefore, higher savings lead to
increased total factor productivity [2]. And Benhabib and
others developed a model based on the growth rate that de-
pends on the stock of human capital in the country. Tests
indicated a positive relationship between human capital and
growth [3].

In the same vein, Gundlach confirmed this finding using a
growth model, the results of which showed that human capital
formation has a positive effect on output per worker twice as
high as the effect of physical capital formation [4]. And
Anoruo and others developed a model that supported a posi-
tive two-way causal relationship between economic growth
and human capital [5]. And Siddiqui and others found that
differences in growth rates between countries are attributed to
differences in levels of educational progress [6].

Moreover, education is one of the most important funda-
mental determinants in building human capital. This notion is
evident in studies conducted by numerous scholars, including
Adam Smith, who elucidated this concept in his writings,
particularly in the book "The Wealth of Nations.' One of his
most renowned contributions was the theory of the Division
of Labor and Capital Accumulation [7]. And Lucs empha-
sized the importance of human capital, considering the inad-
equacy of physical capital alone to achieve growth. He ex-
plained that investing in education and training results in
increased productivity of workers at the individual level and
fosters long-term economic growth at the macro level [8].

An educated workforce is necessary and essential for en-
hancing the well-being of individuals and achieving a high
social level. Therefore, education stands out as one of the
most critical determinants of economic growth.

This is evident from the literature, whether employing
panel data or time series analysis, as we review in the fol-
lowing paragraphs.

2.1. Panel Data Literature Review

literature review based on Benhabib, and others conducted
an examination of cross-country evidence regarding the de-
terminants of economic growth. They utilized estimates of
physical and human capital stocks in 78 countries spanning
the period 1965-1985, employing panel data analysis. Their
study employed per capita income as the dependent variable
and considered human capital, physical capital, population,
labor force, literacy, and political instability as independent
variables, applying the Ordinary Least Squares (OLS) method.
The results indicated that human capital played a significant
role in attracting physical capital, and there was a positive
correlation between human capital and economic growth [3].


http://www.sciencepg.com/journal/ijefm

International Journal of Economics, Finance and Management Sciences

http://www.sciencepg.com/journal/ijefm

Akpolat examined the long-term impact of physical and
human capital on Gross Domestic Product (GDP) in two
groups of countries. The first group comprised 11 developing
countries, while the second group consisted of 13 developed
countries. This study covered the period from 1970 to 2010,
with GDP as the dependent variable and Gross Fixed Capital
Formation (GFCF) serving as an indicator of physical capital.
Additionally, education expenditures and life expectancy at
birth were used as indicators of human capital. Panel Dynamic
Ordinary Least Squares (DOLS) and panel Fully Modified
Ordinary Least Squares (FMOLS) were applied in the analy-
sis. The study found that the effect of physical capital and
education expenditures in developed countries was higher
compared to that in developing countries. Conversely, the
proxy for life expectancy at birth had a higher effect in de-
veloping countries [9].

Pelinescu utilized data from 2002 to 2012 in EU countries,
with GDP as the dependent variable. Independent variables
included spending on education as a percentage of GDP, the
number of patents, exports of goods, and the number of em-
ployees in high school. The study applied the Pooled Least
Squares method, and the results supported the positive role of
human capital, as represented by patents and worker qualifi-
cations. Interestingly, the study found a negative relationship
between education spending and GDP growth. This unex-
pected result was attributed to the problem of heterogeneity
among countries in the sample [10].

Liao investigated the causal relationship between sustain-
able economic growth and investment in education from 2000
to 2016 in 21 cities in Guangdong Province. The study applied
the Unit Root Test, Panel Cointegration Test, and Granger
Causality Test. Real GDP was used as the dependent variable,
while independent variables included investment in physical
capital (fixed assets), the number of people employed, real
educational investment (public spending on education), and
electricity consumption for each city. The study revealed an
inverse causal relationship between education and economic
growth and suggested that investing in local education has a
positive impact depending on different areas [11].

Bloom and others endeavored to underscore the role of
higher education in economic growth within Sub-Saharan
Africa from 1960 to 2000. They used enrollment numbers in
higher education, population figures, investment in physical
capital, and average life expectancy as independent variables.
The analysis incorporated certain country-specific variables
that could impact the long-term productivity of production
factors, such as ethnic and linguistic differences, institutional
quality, trade openness, and others. The total output was
measured by multiplying the population by real GDP per
capita, measured in 1985 international purchasing power
parity dollars, serving as the dependent variable. They applied
a non-linear estimator with lagged input growth rates and
lagged output growth as instruments for current growth rates.
The results affirmed that higher education offers benefits for
both the public and private sectors. Additionally, investment
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in higher education may lead to improvements in and has-
tening of technology diffusion, thereby reducing the poverty
gap [12].

Gyimah-Brempong and others examined the impact of
human capital, particularly higher education, on economic
growth in 34 African countries during the period 1960-2000.
The study incorporated the following variables: GDP growth
rate, Investment/GDP, Initial income, Civil war, Population
growth, technical progress, and average number of years of
primary, secondary, and higher education. The results re-
vealed a strong positive relationship between human capital at
all levels of education, particularly higher education, and the
growth rate of per capita income. Moreover, the effect of
physical capital was found to be half the effect of higher ed-
ucation on individual income growth [13].

Seetanah investigated the relationship between education
and the economic performance of countries worldwide, fo-
cusing on 40 African countries over the periods 1980-2000
and 1985-2000, respectively. The study employed both static
and dynamic panel data analysis using Generalized Method of
Moments (GMM), with the following variables: secondary
enrollment ratio, enrollment in primary education, trade
openness (total exports and imports divided by the country's
gross domestic product), Financial Development (FD), and
political risk rating as independent variables. Real per capita
GDP served as the dependent variable. The study demon-
strated that education plays an effective and essential role in
economic growth [14].

Deme, Mamit, and Ali MA Mahmoud examined the impact of
the quantity of primary education, the quantity of secondary
education, and the quality of education on economic growth in
34 African countries from 2003 to 2016. This study utilized
school enrollment (primary and secondary) as an indicator of the
quantity of education and the quantity of articles published in
technical and scientific journals as an indicator of the quality of
education. Independent variables included investment in physi-
cal capital, trade openness, the role of institutions, and population
growth, while Per Capita Real GDP Growth and log. Real GDP
served as dependent variables. By applying Dynamic General-
ized Method of Moments (DGMM), the results indicated that the
quantity of secondary and primary education exerted a positive
and statistically significant effect on the growth of real GDP per
capita. However, the relationship between the quality of educa-
tion and economic growth was found to be weak but robust.
Additionally, the quantity of education demonstrated a stronger
positive effect compared to the quality of education [15].

Ogundari and others investigated the impact of human capital
on economic growth in 35 African countries from 1980 to 2008,
focusing on human capital components such as health and edu-
cation. The study utilized a System-Generalized Method of
Moments (SGMM). Independent variables included real GDP
per capita, physical capital (investment in physical capital as a
share of PPP), trade openness, democracy index, average years
of school, expenditure on education, life expectancy at birth,
primary, secondary, and tertiary enrollment, and population size.
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The findings revealed that human capital has a positive impact
on economic growth, with health contributing more significantly
than education [16].

Kinyondo and others focused on examining the impact of
human capital on economic growth in 33 African countries
using data from 2000 to 2016, employing the GMM method.
The study model incorporated the following variables: trade
openness, population growth, HIV prevalence (as a percent-
age of the population aged 15 to 49), total health expenditures
(private and public), and growth in Fixed Capital Formation
(FCF). The findings revealed that both life expectancy and
education have positive effects on economic growth in
sub-Saharan Africa. However, the impact of population health
was found to be greater than the effect of education on eco-
nomic growth [17].

Petrakis and others examined the impact of human capital
on growth in three different groups of 28 countries exhibiting
varying levels of development. They found that the relation-
ship between growth and education varies across countries
due to differences in their developmental stages. Additionally,
they observed that primary and secondary education play a
more significant role in less developed countries, whereas
higher education is of greater importance in developed coun-
tries. The study utilized gross domestic product, physical
capital, level of average human capital employed in the
economy, technological state, number of workers, and en-
rollment in primary, secondary, and higher education, along
with the composite development index found in the United
Nations Development Programs. The Weighted Least Squares
(WLYS) regression method was applied for analysis [18].

2.2. Time Series Literature Review

Pegkas and others estimated the impact of higher education
on growth in Greece during the period 1960-2009. The study
employed cointegration and an Error-Correction Model
(ECM). Student enrollment rates in higher education were
used as a proxy for human capital. The study found a
long-term cointegration relationship between higher educa-
tion, physical capital investment, and economic growth. Ad-
ditionally, it identified a unidirectional causal relationship
extending from higher education and physical capital to
economic growth [19].

Mariana investigated the long-term causal relationship
between education, particularly higher education, and eco-
nomic growth in Romania during the period 1980 to 2013,
utilizing an ECM and conducting Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) tests. The study employed the
following variables to represent economic growth and educa-
tion, respectively: GDP per capita, number of students en-
rolled in higher education institutions, and the volume of
public expenditures on education. The results confirmed the
presence of a positive effect of education on economic growth
in Romania [20].

Tasel, Fulya, and others investigated the effects of human

capital on economic sustainability in Turkey's economic
growth from 2000 to 2012. They argued that human capital is
stimulated through education and examined the relationship
between economic growth and human capital. GDP was used
as a proxy for sustainable economic growth, while enroliment
rates at different levels of schooling served as a proxy for
human capital. The study employed Two-Stage Least Squares
(2SLS) analysis. Ultimately, the study confirmed the positive
relationship between economic growth and human capital,
indicating that any increase in the volume of investments,
especially in education, will positively affect economic
growth in the long term [21].

Ganegodage and others examined the contribution of in-
vestment in education to economic growth in Sri Lanka dur-
ing the period 1959-2008. The study evaluated the impact of
education through a quality-adjusted human capital stock
measure. The results were positive, although significantly
lower than those found in other developing economies. The
study utilized ARDL to test and estimate the data, with ag-
gregate output as the dependent variable and physical capital,
human capital (enrollment in secondary and higher education),
trade openness, and war as independent variables [22].

Tamang examined the relationship between spending on
education and economic growth in India from 1980 to 2008.
GDP served as the dependent variable, while Gross Domestic
Capital Formation and government expenditure on education
were used as independent variables. The study employed
various statistical tests including the ADF Unit Root Test,
Breusch-Godfrey Serial Correlation LM Test, Johansen
Co-integration Test (Trace Statistic), and ECM Estimates.
The results indicated the importance of spending on education
and revealed a strong long-term relationship between ex-
penditure on education and economic growth [23].

Zhang and others examined the effects of human capital
composition on economic growth in China during the period
1997-2006. The study utilized the "GMM™" method to manage
and analyze the data, focusing on human capital structure (spe-
cifically, the percentage of human capital with tertiary education),
GDP, and physical investment. The results revealed that primary
and secondary education played a less significant role than ter-
tiary education in economic growth in China. Additionally, the
composition of human capital was found to be closely related to
the levels of economic development. Specifically, the more de-
veloped provinces benefited more from higher education than
from primary education [24].

Boztosun and others examined the causal relationship be-
tween economic growth and human capital in Turkey during
the period 1961-2011 by employing cointegration. They used
returns to education and average years of schooling to express
human capital, and real GDP growth to express economic
growth. The study demonstrated the existence of a two-way
causal relationship between economic growth and human
capital: An initial increase in human capital of 1% led to an
increase in economic growth of 3.2% [25].

Nowak, A. Z. and Gangadhar Dahal examined the
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long-term relationship between economic growth and educa-
tion in Nepal from 1995 to 2013 by applying the Johansen
Cointegration technique and OLS regression analysis. The
study revealed that secondary and higher education signifi-
cantly contribute to the growth of real GDP per capita, while
primary education has a positive impact that is less significant
compared to higher and secondary education. The study uti-
lized GDP as the dependent variable and Gross Enrollment
Ratio at primary, secondary, and university levels as inde-
pendent variables [26].

Sherawat and others elucidated the impact of investment in
female human capital on economic growth in India over the
period 1970 to 2014. Employing the Ng Perron unit root test,
ARDL-bounds testing approach, and the unrestricted ECM,
the study utilized a composite variable of human capital for
both males and females (averages of education index and
health index). Additionally, education and health were con-
sidered as proxies for human capital, GFCF was used as a
proxy for physical capital, and per capita real GDP was used
as a proxy for economic growth. The study revealed that
female human capital is significantly and positively correlated
with economic growth, whereas male human capital has a
positive but non-significant effect [27].

Ehigiamusoe examined the interrelationship between edu-
cation, economic growth, and poverty in Nigeria during the
period 1980-2012. Human capital and literacy rate, spending
on education, physical capital, and labor were treated as in-
dependent variables, while real GDP was considered the de-
pendent variable. The study applied OLS, ECM, and utilized
both the PP and ADF tests. The results revealed a long-term
relationship between education, poverty, and economic
growth. Additionally, the study found the absence of a clear
effect of total spending on education and the literacy rate on
poverty. However, government spending on education was
found to have a significant impact on economic growth in
both the short and long term, while the literacy rate had a
positive but weak effect on economic growth [28].

Otieno examined the relationship between economic
growth and the volume of investment in education in Kenya
from 1967 to 2010. The study investigated the relationship
between government expenditure on education per worker
and economic growth in Kenya by applying unit root and
Granger-causality tests. Real GDP was utilized as the de-
pendent variable, while Education expenditure per worker,
Physical Capital, and the number of workers served as inde-
pendent variables. The results supported the positive role of
education, indicating that a 1% increase in education leads to
a 5% increase in worker productivity [29].

Abel and others examined the relationship between human
capital development and economic growth in Zimbabwe
covering the period 1980-2015. They applied the joint inte-
gration technique, ECM, and Granger causality test. The
study used GDP per capita as the dependent variable, and
GCF as a percentage of GDP, Government Expenditure on
Education as a percentage of GDP, Government Expenditure
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on Health as a percentage of GDP, Tertiary Education En-
rollment, Life Expectancy Rate, and an Economic Crisis
Dummy Variable as independent variables. The study found a
relationship in both the short and long term between human
capital development and economic growth. There was a pos-
itive relationship between spending on health and economic
growth, while public expenditures on education negatively
affected growth in Zimbabwe [30].

Ragoobur and others investigated the relationship between
economic growth and investment in human capital in Mauri-
tius from 1983 to 2019. The study applied the VECM together
with the impulse response function and variance decomposi-
tion to differentiate between the long-term and short-term
effects of human capital. The study utilized GDP per capita,
labor factor (unemployment as a percentage of total labor
force), physical capital (GFCF), the pupil-teacher ratio in
pre-primary education, and life expectancy at birth as varia-
bles to measure this effect. The study demonstrated that public
investment in early childhood education and health improves
educational and health outcomes and promotes economic
growth [31].

Qutb investigated the relationship between spending on
public education and economic growth in Egypt during the
period 1980-2014. The study utilized the following variables:
government expenditure on education as a percentage of GDP,
the size of physical capital, GDP at fixed prices, and the size
of the labor force. The study employed the VECM and applied
the Johansen Cointegration technique. The findings revealed a
negative relationship, attributed to the increase in the number
of unemployed individuals [32].

Elbanna and others examined the impact of education and
human capital on comprehensive growth in Egypt during the
period 1990-2020. The study applied the ARDL approach.
Using the following variables: GDP per worker as the de-
pendent variable, labor force participation rate, GCF, primary
and secondary school enrollments, FDI, inflation rate, gov-
ernment consumption as a percentage of GDP, average of
exports and imports in goods and service as a percentage of
GDP, Final consumption expenditure as a percentage of GDP,
and life expectancy at birth. The results indicated that the
school enrollment rate has a positive impact on comprehen-
sive growth in both the short and long term [33].

Most of the literature, as previously mentioned, relied on
the panel data method, overlooking the variations that exist
among countries. Additionally, this research specifically
focuses on the state of education in Egypt rather than exam-
ining a group of countries, resulting in a limited number of
studies addressing the issue individually.

3. Egyptian Education

3.1. Overview of the Egyptian Education System

Education after kindergarten, or what is called the early
education stage in Egypt, is organized into three stages. The
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first stage begins when the child turns six years old on Octo-
ber 1st and continues for six years. This stage was shortened
to five years for several years and then returned to six years
again. The second stage is called the preparatory stage, and it
lasts for three years. The student then advances to the final
school stage, where they choose either to enroll in general
secondary education, after which they qualify for university
education, or to choose one of the technical education schools.
The first and second stages are compulsory education, and the
student’s choice between types of education in this third stage
is linked to the total grades they obtain in the final year of this
stage.

Basic education in the Egyptian educational system is
considered compulsory and free for every child between the
ages of six and fifteen. This means that students are obligated
to complete their primary studies from the first to the sixth
grade, followed by their preparatory studies from the seventh
to the ninth grade. Typically, basic stage students attend
government schools, which, alongside private schools, adhere
to a specific curriculum set by the Ministry of Education.
However, there are also international schools that follow their
own curricula.

In the sixth grade, basic stage students take a competitive
test that they must pass to progress to the middle stage, which
begins in seventh grade. At the end of the preparatory stage,
students undergo another exam to determine the nature of
their study path in the secondary stage. If a student fails to
pass this test after a maximum of two attempts, they have the
option to transfer to technical schools.

Additionally, there is what is known as a one-semester
school, which provides a second opportunity for those who
have not enrolled in basic education, exceeded the age of
enrollment, or dropped out of primary education. These
schools are overseen by the Ministry of Education and the
local community [34].

There is a parallel path to education through the Al-Azhar
Foundation and its affiliated schools and universities. Stu-
dents in these schools follow the same system as their peers in
public or private schools and study the same curricula.
However, Al-Azhar schools also incorporate additional Is-
lamic sciences into their curriculum. If students graduate
successfully, they are automatically accepted into Al-Azhar
University.

University education in Egypt is divided into institutes that
last for two years, referred to as upper-intermediate education,
and programs that last at least four years, known as higher
education.

Higher education in the Arab Republic of Egypt encom-
passes public universities, Al-Azhar University, and private
universities. The higher education system also includes var-
ious other institutions such as military and police institutes.
Students are admitted to specific universities based on their
performance in the high school exam [35].

Two ministries are allocated to the administration of edu-
cation in Egypt. The first is the Ministry of Education, which
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is concerned with students from the age of 6 to 18 years. The
other is the Ministry of Higher Education, which is concerned
with education in institutes and universities.

3.2. Educational Competitiveness

Competitive indicators for education show a clear decline
in the status of Egyptian education and its outcomes at the
global level during 2005 to 2015. Where Egyptian education
was ranked 52nd out of 117 countries in 2005, then dropped to
81st out of 139 countries in 2010. The decline continued
sharply in 2011, with Egypt falling to 94th place, dropping 13
places in one year. Subsequently, it fell to 116th out of 140
countries in 2015 [36].

The General Knowledge Index (GKI), as a comprehensive
concept closely related to the various dimensions of con-
temporary human life, provides a more accurate vision of the
development of competitiveness in the field of education. It
establishes a more objective link between the concepts of
knowledge in its multidimensionality and sustainable human
development as adopted by the United Nations Development
Program.

The index in question comprises seven key indicators, each
comprising sub-indices that collectively evaluate a country's
knowledge infrastructure. These indicators include
Pre-University Education, which assesses the quality and
accessibility of education at the primary and secondary levels.
Technical and Vocational Education and Training gauge the
availability and effectiveness of vocational training programs.
Higher Education evaluates the standards and accessibility of
tertiary education institutions. Research, Development, and
Innovation measure a country's investment and capability in
scientific research and innovation. Information and Commu-
nications Technology focuses on the accessibility and utili-
zation of digital technologies. Economy examines the eco-
nomic factors that contribute to knowledge creation and dis-
semination. Lastly, Enabling Empowerment assesses the
inclusivity and empowerment of marginalized groups within
the knowledge ecosystem. These indicators provide a com-
prehensive framework for evaluating and benchmarking a
country's knowledge infrastructure across various dimen-
sions.

Egypt's position in GKI reflects a mixed trajectory over the
years. In 2017, it held the 90th spot among 131 countries, with
a modest score of 40. By 2020, there was a slight improve-
ment as Egypt climbed to the 72nd position out of 138 coun-
tries while maintaining the same score. However, the most
notable achievement occurred in 2021 when Egypt reached its
highest rank, standing at 53rd out of 154 countries with a
significantly improved score of 52.3. Nevertheless, in 2023,
Egypt's ranking regressed back to the 90th spot, this time
among 133 countries, accompanied by a score of 42.5. These
fluctuations underscore Egypt's ongoing efforts to strengthen
its knowledge infrastructure but also highlight the challenges
it faces in maintaining consistent progress in this domain.
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Table 1. Egypt's competitive position in the General Knowledge Index.

2023

133
GKI SCORE

Rank  Value

90 42,5
Pre-University Education 80 64,8
Technical And Vocational Education and Training 46 55,9
Higher Education 94 37,7
Research, Development, and Innovation 90 24
Information and Communications Technology 85 39,8
Economy 85 459
Enabling Empowerment 115 42,1

Source: GKI 2017 - 2023

Table 1 shows Egypt's competitive position in GKI. addi-
tionally, the data indicates Egypt's specific performance val-
ues within the index. In 2017, Egypt achieved a score of 40
percentage points, which notably fell below the global aver-
age of 47 for that year. Despite fluctuations in subsequent
years, Egypt maintained a relatively consistent performance,
with values of 40, 52.3, 40.5, and 42.5 recorded for 2020,
2021, 2022, and 2023, respectively. These figures provide a
quantitative insight into Egypt's progress within the frame-
work of the index, offering a basis for understanding its rela-
tive strengths and areas requiring improvement in its
knowledge infrastructure.

Egypt's competitive position in GKI [37]:

Egypt's competitiveness in the ranking of countries with
high human development has seen a notable decline in recent
years, with exceptions such as 2021 when it achieved the
fourth position out of 39 countries. However, this positive
trend was not sustained, as evidenced by its rankings of 24th
out of 28 countries in 2023 and 26th out of 28 countries in
2022. In 2020, Egypt held the 15th position out of 36 coun-
tries, indicating a significant shift in its competitive standing
within this category over the years.

3.3. Initiatives for Elevating Educational
Standards

Egypt is striving hard to advancement of basic and higher
education. The Egyptian Constitution issued in 2014 stipu-
lates in Article 19 that "education is compulsory until the end
of secondary school or its equivalent, and the state guarantees
free education at its various levels in state educational insti-
tutions.” The constitution also mandates the state's obligation
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2022 2021 2020 2017

132 154 138 131

R \% R \% R \% R \%
95 405 53 523 72 45 95 40
79 65 72 67,1 83 57,2 106 449
81 502 68 534 80 476 113 44
95 382 35 546 42 456 54 42,1
99 195 58 32,7 74 19,9 101 16,5
85 379 57 50 74 524 86 44,2
89 46,2 56 56,7 41 418 88 40,5
112 426 88 512 92 534 120 474

to allocate a percentage of government spending on education,
not less than 4% of the gross national product, gradually in-
creasing until it is consistent with global rates. Additionally,
the state is committed to supervising all public and private
schools and institutes to ensure adherence to educational
policies.

Article 25 of the Constitution also stipulates that the state is
committed to developing a comprehensive plan to eliminate
illiteracy, both alphabetical and digital, among citizens of all
ages. Additionally, it is committed to developing mechanisms
for its implementation with the participation of civil society
institutions according to a specific time plan.

According to "Egypt Vision 2030," education should be "of
high quality, available to all without discrimination, and
within the framework of an efficient and fair institutional
system that contributes to building an integrated personality
of a self-respecting citizen."

Egypt's Vision 2030 also affirmed the goal of eradicating
alphabetical and digital illiteracy and promoting a reduction in
the dropout rate from basic education [38].

The efforts resulted in a decrease in the dropout rate in
the primary stage from about 0.56% in 2013/2014 to about
0.23% in 2021/2022. Similarly, the dropout rate in the
preparatory stage decreased from about 4.47% in
2013/2014 to about 1.73% in 2021/2022. Regarding the
illiteracy rate, it also decreased from about 25.7% in
2017/2018 to about 20.7% in 2022/2023.

The state was able to increase the number of schools and
classrooms, bringing the number of pre-university schools to
about 60.3 thousand schools in 2022/2023, compared to about
49.4 thousand schools in 2013/2014.

The Egyptian state's strategy also included attention to
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technical education, as allocations for technical education
were increased by 233.3% to reach 50 billion pounds during
the fiscal year 2021/2022 compared to 15 billion pounds
during the fiscal year 2014/2015. Furthermore, the demand
for technical education increased by about 53.3%, from 1.5
million students in 2013/2014 to 2.3 million students in
2022/2023 [39].

The number of technical education schools also increased
by 84.6% from 1.7 thousand schools in 2013/2014 to 3.1
thousand schools in 2022/2023. Additionally, the number of
technical education school classes increased by 51.4%,
reaching 54.2 thousand classes in 2022/2023 compared to
35.8 thousand in the semester 2013/2014.

Moreover, the "Strategic Plan for Pre-University Education
2014-2030" stipulated the development of curricula. The
state's strategy for developing curricula and improving the
quality of the educational system included four main axes:
developing the education system, modifying the general
secondary system, opening Japanese schools, and opening
technological schools in technical education. Accordingly, 49
curricula were developed up to the sixth grade of primary
school, and 80% of the technical education curricula were
developed using the competency methodology, which in-
cludes vocational and technical skills accompanied by ad-
vanced knowledge, behaviors, and attitudes. The number of
schools in which the competency system was applied reached
325 schools in the academic year 2021/2022.

Egypt's Vision 2030 focused on the need to enhance the
efficiency of teachers, restructure the budget, and maximize
financial allocations supporting the qualitative aspects of the
educational process. This was translated into a plan to appoint
150,000 teachers over a period of five years, at a rate of
30,000 teachers annually. In 2023, 30,000 teachers were ap-
pointed in the first phase, with a cost amounting to about 1.8
billion pounds. Additionally, about 639,800 teachers in the
first grades and primary education were trained. Furthermore,
41,000 secondary school teachers and mentors were trained in
the methods and techniques of drafting optional vocabulary.

20

Approximately 180,000 school leaders were trained in values
and respect for others, and 60,000 school principals and social
workers were trained to activate the role of the school in de-
veloping the values of national belonging. In addition, about
54.3 thousand professional development programs were im-
plemented for community education teachers [40].

The state also paid attention to higher education and sup-
porting scientific research. The most prominent efforts in the
field of providing higher education included the expansion of
establishing various types of universities, whether govern-
mental, private, or civil, to accommodate more students. Addi-
tionally, there was an expansion of technological complexes to
serve and support scientific research. The number of Egyptian
universities reached 96 (including governmental, private, pri-
vate, technological, and branches of foreign universities)
compared to 50 Egyptian universities in 2014. Public universi-
ties witnessed an increase in their number by 16.6% to reach 28
universities during the fiscal year 2022/2023, up from 24 uni-
versities during the fiscal year 2013/2014. These efforts re-
sulted in the inclusion of 49 Egyptian higher education institu-
tions and universities in the Middle East and North Africa
(SEMAGO) rankings for the year 2023. Additionally, the
number of Egyptian universities listed in the Times Higher
Education World University Rankings increased to 36 univer-
sities in 2023 compared to 3 in 2016. The number of Egyptian
universities listed in the Chinese Shanghai Ranking for aca-
demic specializations also increased to 7 universities in 2023
compared to 5 in 2016 [41].

3.4. Development of Egypt’s Spending on Edu-
cation and the Number of Students

Figure 1 illustrates the relationship between expenditure on
education and public expenditure. The blue line denotes ex-
penditure on education as a percentage of public expenditure,
while the green columns represent the volume of public
spending from 2004 to 2021.
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Source: Author’s computation using data from Central Agency for Public Mobilization and Statistics

Figure 1. The Expenditure on Education as a Percentage of Public Expenditure in Egypt 2005-2021.
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Despite the increasing volume of public expenditure over this period, there is a discernible trend of the percentage allocated to
education gradually decreasing, particularly in recent years. This trend suggests that other sectors besides education are receiving
attention and funding. Moreover, factors such as the high cost of education, elevated inflation rates, and the government's ina-
bility to sustain financing burdens contribute to the worsening of these financial constraints.

MILLIONS
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Source: Author’s computation using data from Central Agency for Public Mobilization and Statistics

Figure 2. The Relationship Between Expenditure on Education and the Number of Students in Universities in Egypt from 2004-2021.

Figure 2 depicts the correlation between expenditure on
education and the enroliment of students in universities from
2004 to 2021. Over this period, the number of enrolled stu-
dents has steadily risen, reaching a peak of 2,660,789 in the
academic year 2019-2020, marking the highest enrollment
figure recorded. This surge in enrollment can be attributed to
several factors, notably the increase in expatriates from
abroad, facilitated by streamlined enrollment procedures for
foreign students in Egyptian universities and higher institutes.
Additionally, the proliferation of private and specialized
universities has contributed to the influx of students, driven by

7 Students enrolled in theoretical colleges

Millions

a growing emphasis on tailoring education to meet labor
market demands.

Concurrently, as the student population in universities ex-
pands, there is a noticeable trend of a gradual decrease in the
percentage of spending on education, reaching its lowest point
in the academic year 2017-2018. This decline can be at-
tributed to escalating financial pressures, exacerbated by
rising prices and inflation rates. Moreover, a reallocation of
funds towards other sectors at the expense of education fur-
ther exacerbates this trend.

StudentsEnrolled in Practical Colleges

Source: Author’s computation using data from Central Agency for Public Mobilization and Statistics

Figure 3. Development of Students Enrolled in Theoretical and Practical Colleges in Egypt from 1990-2021.

Figure 3 illustrates the evolution of students enrolled in
theoretical and practical colleges from 1990 to 2021. Analysis
of the data suggests a notable disparity in demand between

theoretical and practical colleges, with several factors con-
tributing to this trend.
Firstly, practical colleges typically entail a higher financial
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burden for parents and are often perceived as more challeng-
ing to study in, potentially deterring enrollment. Conversely,
theoretical colleges offer shorter study durations, facilitating
quicker entry into the workforce, and typically have lower
tuition fees, thereby attracting a larger number of students.

Additionally, the state's apparent lack of focus on practical
colleges may further exacerbate the discrepancy in enrollment
figures between the two types of institutions. This could
manifest in insufficient resources, limited investment, or
inadequate support for practical colleges compared to their
theoretical counterparts.

Overall, the data underscores a prevailing preference for
theoretical colleges over practical ones, driven by a combi-
nation of financial, educational, and institutional factors.

This could involve mechanisms like scholarships, study
loans, and other forms of financial support, thereby lessening
reliance solely on government funding. Moreover, there may
be a shift towards leveraging donations, endowments, and
revenue from research services to supplement university
funding. Alternatively, policymakers might consider imple-
menting dedicated taxes for education purposes.

Figure 4 depicts the average expenditure on university
education from 2000 to 2021, estimated at 29% of the total
education spending volume. However, this allocation appears
relatively modest when compared to the considerable number
of university students. The decline in the proportion allocated
to university education may stem from various factors Firstly,

there could be diversification in funding sources, such as
initiatives to encourage contributions from civil society or-
ganizations and businesses to a designated fund for higher
education. Such as levies on commercial and industrial profits,
to bolster funding for higher education initiatives.

Tertiary
Expenditure
29%

Figure 4. The average expenditure on university education.

Source: Author’s computation using data from Central Agency for
Public Mobilization and Statistics
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Figure 5. The Relationship Nexus Expenditure on Education and Student Enroliment in Primary Education in Egypt 2004-2021.

Figure 5 illustrates the correlation between student en-
rollment in primary education and expenditure on education
as a percentage of public expenditure from 2004 to 2021. The
green line represents the steady increase in student enrollment
in primary schools, while the blue line depict a concerning
trend of decreasing expenditure on education relative to pub-
lic expenditure over the same period.

This discrepancy between rising student numbers and de-

clining education spending may indicate a gap between the
demand for schools and the actual implementation of con-
struction projects. Additionally, insufficient maintenance and
a severe shortage in the number of schools exacerbate the
issue. Consequently, classrooms become overcrowded, par-
ticularly at the primary level, due to factors such as population
growth and the provision of free basic education.

These observations underscore the urgent need for in-
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creased investment in education infrastructure to accommo-
date the growing student population adequately. Failure to
address this disparity may compromise the quality of educa-
tion and hinder efforts to provide accessible and inclusive
schooling for all children.

4. Empirical Study

4.1. Model Building

The Cobb-Douglas function is often used as a basis and
beginning to assess the role of human capital in economic
growth, as this function has been expanded to include human
capital as a basic determinant of growth, "which is now
known as "The augmented Solow growth model".

The variable that represents human capital varies from one
study to another. It expresses the accumulation of human
capital in several forms, the most important is education,
which appears in several forms also, such as school enroll-
ment rates and attendance rates as well, or the amount of
expenditure on education during its three stages, so this is
what the study will use. First, the study uses number of classes
in schools during the three educational stages (primary -
preparatory - secondary) and second the number of students
enrolled in theoretical and practical colleges to illustrate the
impact of education on economic growth. The starting point
for Vinod et al was the augmented Solow model by adding
human capital as an essential factor for growth. Therefore, the
production function includes human capital as Follows [2]:

Y () = K()* HOP[A@®LE]F ()

. _ _[atB
logy* =logA4-+ g; [1_ oy
Because the accumulation of human capital is not line with
diminishing returns MRW (1992) [2] and Islam (1995) [42]
started from the equation that explain speed of convergence to

the economy steady state: dlogy (©) _ Allogy* — logy(t)]

logy(t) —logy, = (1 —e™*) (1_

]10g(n+g +6)+ (1_

—B) log S + (1 —e™) (1_3_

Where Y refers to output, K, H, A, L refer to physical cap-
ital, human capital, technology, and labor (augmented labor).
The parameters @, 8, and 1 — a — B represent the share of
physical capital, human capital, and augmented labor in out-
put. According to the assumptions of Solow model, and MRW
(L, A) grow exogenously at the rate of (n+g) where L(t) =
L(0)e™ and A(t) = A(0)e9t

Therefore, the production function could be re-written per
augmented unit of labor as

y(t) = k(©)* h(t)* )
Where:

H(t)
A(HL(L) (3)

_ Y@ _ _k®
y@® = A(DL(E) k(t) = ADL()

and h(t) =

Then, suppose that there is a constant fraction of the output
invested in physical capital called S, and another fraction
invested in human capital called S;, according to the follow-
ing equation for physical capital and the same for human
capital:

k'(t) = S Y(t) — (n+ g + Ok(t) 4

Where: capital depreciation.

The model assumption includes diminishing marginal re-
turns to scale in steady state convergence economy so the
evolution of k°(¢t) and h’(t) tend to equal zero. So, we can

find a direct relation between y (t) with k°(t) or h’(t), and
per capita output as y* y() then rewriting equation (1)

with previous notes gives:

—B) log Sy + (1_5_ﬁ

Where y* the output is per capita at the steady state, y (t) is
the output actual value,and A = (n+ g+ 8)(1 —a —B) by
solving the previous differential equation, MRW got the fol-
lowing endogenous growth equation:

) log$), (5)

)10g(n+g+6)—

B) logS, — (1 —e™) (

(1—e*)logyo ©)

However, the previous formula still examines convergence to economy steady state level. Therefore, by following the same
procedures MRW had used before for examining economic growth regression on human capital level in a decreasing return to

scale leads to the following equation [2]:

(t) _ _
10g%:(1 — e (1—2—/3) log S + (1 —e™) (1—5—/3

)logS‘,1 (1—e?) (1 — B)log(n+g+8)—e"”10gy +

(1—e?)logdy+g(1—e) ©)

The previous equation is formulated after subtracting Iny0
from both sides of the equation, then rescaling y(t) and A(t)
from equations (4) and (2) again and substituting them in

equation (8). However, the hardest of getting panel data for
human capital accumulation rate forced MRW again, and
many other as [42], to transform their endogenous growth
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equation to include human capital level instead of human

=(1-

y(t)
l(t)

capital accumulation rate.

_M)( )l°g5k+(1‘e”)( )loght —(1—8_M)( )log(n+g+6)+e—“10gy +
(1—e™)logdy+g(1—e*)

®)

Following MRW our model, this paper tries to examine the impact of human capital development on economic growth in

Egypt using the following endogenous growth model [2]:

log y;

Where t = time period, n = country index

Y = the real per capita output

Sk = the fraction of output investigating in physical capital
h =the level of human capital

The random error term is &,

Represent time effect nt

w;: The unobserved time invariant individual effect

Growth , = Y-, Bx; + X az, + 6 Growth, + &, (10)

Where t represents years, (Growth) represents economic
growth, (x;) represents the endogenous variables that affect
economic growth, (z;) represents the exogenous variables that
affect the growth, and &, is the regression equation error term.

4.2. Methodology

The research uses two different techniques respectively unit
root test, and the Auto Regressive Distributed Lag (ARDL)
bounds test developed by Pesaran and Shin to examine the
effect of expenditure on education on economic growth in
Egypt over the period (1990-2021) [43]. The estimation
method provides many supporting advantages, as it examines
the short and long-term relationship between the dependent
and independent variables. In addition, this estimation tech-
nique is suitable when variables are | (1) or | (0) or jointly
cointegrated. ARDL also can capture the problems of en-
dogeneity and serial correlation. Thus, it gives unbiased es-
timates [44].

4.2.1. Data

This study uses annual time series data from 1990 to 2021
in Egypt. The selected period is included in terms of the data
availability. In general, human capital has an influential role
in economic growth. Therefore, this study will try to measure
the effect of human capital on economic growth by using
several measures. This paper uses two econometric models
with six approaches and in the two models the dependent

=B Y1t B2 logSkt + B3 logh, + By logln+g+68) +u +nt+ &
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variable is the Average GDP per capita for workers (LGDP)
which represents the economic growth in addition to two
controlled variables: the Labor participation rate as a proxy of
labor and Gross Capital Formation (GCF) as a proxy of capital.
Where the first model (first three approaches) used the num-
ber of students enrolled in theoretical (LSTNA), practical
colleges (DISTNS) and the total student in both theoretical
and practical colleges (TUNI) respectively, the second model
(the other three approaches) used the numbers of classes in
schools during the three educational stages (primary - pre-
paratory - secondary) respectively. the dependent variables:
LGDP and the controlled variables (GCF, the Labor partici-
pation rate as a proxy of labor,) were obtained from world
bank data (world development indicators) while data on en-
rollment numbers and numbers of classes were collected from
the annual statistical book. (As shown in table 2).

4.2.2. Descriptive Statistic

Table 3 shows the descriptive statistics of the dependent
variable (Average per capita working income) and the inde-
pendent variables employed in the regression model. The
reported results indicate that the arithmetic mean of Average
per capita working income is (10.39) and its standard devia-
tion is (0.196), while its maximum Value is (10.769) and its
minimum value is (10.119).

The mean values of LFPR, GCFP, LSTNA, DISTNS,
TUNI, DCP, DCM, and LCS is (46.32, 18.33, 46786.3,
18110.1, 1870118, 4783.22, 1723.09 and 11.3799) respec-
tively. The maximum values of LFPR, GCFP, LSTNA,
DISTNS, TUNI, DCP, DCM, and LCS is (49.370, 23.733,
249860.0, 61922.00, 2892885, 34918.019502.0 and 11.655)
respectively. The minimum values of LFPR, GCFP, LSTNA,
DISTNS, TUNI, DCP, DCM, and LCS are (41.317, 13.643,
-246939.0, -7269.000, 752482.0, -22597.00, -26651.00 and
10.78959) respectively. The Standard deviation values for
LFPR, GCFP, LSTNA, DISTNS, TUNI, DCP, DCM, and
LCS are (2.194, 2.49, 9159, 18831.5, 655047.1, 9739.67,
7507.46 and 0.1988) respectively.
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Table 2. Shows the Abbreviations Used and the Data Source.

Data source

World Bank- World Development
Indicators

Central Agency for Public Mobi-
lization and Statistics (capmas) -
Statistical yearbook various years.

Abbr. Variable names

LGDP Average per capita working income

LFPR Labor participation rate force (labor force)

GCFP Growth fixed capital formation (ratio)

LSTNA Number of students enrolled in theoretical colleges

DISTNS Number of students enrolled in practical colleges

TUNI The total number of students registered in universities and institutes
DCP Number of primary classes

DCM Number of preparatory classes

LCS Number of secondary classes

Source: the author's contribution

Table 3. Descriptive Statistics.

Variables Mean St. Dev Max Min Obs
LGDP 10.39 0.196 10.769 10.119 31
LFPR 46.32 2.194 49.37 41.317 31
GCFP 18.33 2.49 23.733 13.643 31
LSTNA 46786.3 9159 249860  -246939 31
DISTNS 18110.1  18831.5 61922 -7269 31
TUNI 1870118 655047.1 2892885 752482 31
DCP 4783.22  9739.67 34918 -22597 31
DCM 1723.09 7507.46 19502 -26651 31
LCS 11.3799  0.1988 11.655 10.78959 31

Source: the author's estimation from e-views

4.3. Estimation of the ARDL Model

A group of different tests was used to verify the data and
the extent of its validity and adequacy. The study aims to
examine the short- and long-term relationship between vari-
ables, and the results were supportive of economic theory.

4.3.1. Unit Root Test

The study used ADF test and PP test to examine whether
the data are stationary [45, 46]. The null hypothesis is that
there is a unit root, meaning the data is nonstationary, so when
the P-value is more than 0.05 which means the data is non-
stationary. If the opposite happens, the alternative hypothesis
will be accepted, which is that the data is stationary. Table 4
shows the results of the PP and the ADF tests at the natural
level and first difference.

78

The results showed that LSTNA, DISTNS, DCP, LCS, and
DCM are stationary at level. While LGDP, LFPR, GCFP, and
TUNI are stationary at first difference.

4.3.2. Cointegration Test

To illustrate the long run relationship of cointegration be-
tween LGDP and explanatory variables, the research uses the
bounds test. The null hypothesis of the Cointegration test
shows that there is no cointegration. HO: f1 =2 =03 =4 =
B5 =B6 =p7 = p8=p9 =0

The alternative hypothesis of the Cointegration test means
that there is cointegration. H1: B1 # 2 # B3 # B4 #B5 #p6 #
B7 # B8 # B9 #0

The results of bounds test are shown in table Al in the
appendix,

In approach (1) we can see that the value of the F-statistic is
(15.58), which is above the lower and upper critical values at
10%, 5%, and 1%. So, we accept the alternative hypothesis
and confirm that there is a cointegration (long-run relationship)
between both the dependent and the independent variables.
The t-statistic absolute value is (8.60) which is greater than
the absolute value of both the lower and upper critical values
at all levels of significance. Thus, the null hypothesis cannot
be accepted which confirms that cointegration is sensical.

The same in approaches (2), (3), (4), (5) and (6) we can see
that the values of the F-statistic are (17.58), (8.17), (8.11),
(6.54), and (13.64). So, we accept the alternative hypothesis
and confirm that there is a cointegration (long-run relationship)
between both the dependent and the independent variables.
The t-statistic absolute values are (9.375), (4.60), (4.611),
(5.60) and (7.98) which is greater than the absolute value of
both the lower and upper critical values at 1%, 5%, 5%, 1%,
1%. Thus, the null hypothesis cannot be accepted which con-
firms that cointegration is sensical [47].
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Table 4. Unit Root and Philips-Perron Test.

At level At first difference
Variable  With intercept With intercept and trend With intercept With intercept and trend
ADF PP ADF PP ADF PP ADF PP
LGDP 1.1652 (0.99) 1.14(0.99) -1.56 (0.78)  -1.74 (0.70)  -4.96 (0.000) -4.95 (0.000) -5.20 (0.001) -5.20 (0.00)
LFPR -1.39(0.57) -0.87(0.78) -1.76 (0.69) -1.33(0.86) -3.70 (0.008) -3.70 (0.009) -3.75(0.033) -3.77 (0.03)
GCFP -2.49 (0.12)  -3.02(0.04) -3.26(0.09) -3.20(0.102) -5.16 (0.000) -6.98 (0.000) -5.06 (0.001) -6.73 (0.000)

LSTNA  -3.60 (0.011) -3.46 (0.01) -3.56 (0.05) -3.31(0.08) -6.15(0.000) -9.17 (0.000) -6.07 (0.000) -9.54 (0.000)
DISTNS  -3.30 (0.023) -3.28(0.02) -3.26 (0.09) -3.23(0.09) -6.98 (0.000) -8.12(0.000) -6.86(0.00)  -8.02 (0.000)

TUNI -0.43(0.89) -0.48 (0.88) -2.43(0.35) -1.74(0.70) -4.186(0.002) -4.04 (0.00) -4.11(0.014) -3.95 (0.021)
DCP -7.34(0.000) -7.67 (0.000) -7.22 (0.000) -7.53 (0.000) -5.60 (0.000) -28.3 (0.000) -5.60 (0.000) -32.31 (0.000)
DCM -5.32(0.0001) -5.97 (0.00) -5.25 (0.000) -5.86 (0.000) -10.16(0.000) -27.3 (0.000) -10.0 (0.000) -29.49 (0.000)
LCS -3.93 (0.004) -4.21(0.002) -2.54(0.30) -3.48 (0.057) -2.37(0.15) -3.94 (0.004) -2.56 (0.29)  -4.42 (0.007)

Source: Author's estimation
Values in parentheses are p-values.

4.3.3. Long-Term Relationship

The following equations are long-run equations using the ARDL Bounds testing method for the following five variables
(LSTNA, DISTNS, TUNI, DCP, DCM, and LCS) respectively.

logGDPr = B- + ¥¥_ (B logGDP,_;) + ¥t (B, logGCFP,_; )
+XP (B3 logLFPR,_; ) + X"  (By log LSTAN,_; ) + u, (11)

Where B1, B2, B3 and B4, refer to the long-term coefficients, and (t) refers to years. GDP is the Explained variable. GCFP,
LFPR and LSTANT are the explanatory variables and (uy) is the error term.

logGDPr = B- + ¥F_,(B; logGDP,_;) + X (B, 1ogGCFP,_; )

+ 30 (B3 logLFPR,_; ) +Y!_ (Bs 1ogDISTNS,_; ) + u, (12)

Where B1, B2, B3 and B3, refer to the long-term coefficients, and (t) refers to years. GDP is the explained variable. GCFP,
LFPR and DISTNS are the explanatory variables and (uy) is the error term.

logGDPr = B + XV (B, logGDP,_;) + ¥F_ (B, log GCFP,_; )
+ 30 (B3 1ogLFPR,_; ) + X! (B logTUNI,_; ) +u, (13)

Where B1, B2, B3 and B6, refer to the long-term coefficients, and (t) refers to years. GDP is the Explained variable. GCFP,
LFPR and TUNI are the explanatory variables and (uy) is the error term.

logGDPy = B- + Y!_ (B logGDP,_;) + XV (B, logGCFP,_; )
+3P (B3 1ogLFPR,_; ) +X!_ (B, logDCP,_; ) + u, (14)

Where B1, B2, B3 and B7, refer to the long-term coefficients, and (t) refers to years. GDP is the Explained variable. GCFP,
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LFPR and DCP are the explanatory variables and (uy) is the error term.
logGDPy = Bo + X7, (B 1ogGDPr;) + X7 o(B, 10gGCFP,_; ) + X7 (B3 10gLFPR, ;) + X7_o(Bs logDCM,—; ) +u; (15)

Where B1, B2, B3 and B8, refer to the long-term coefficients, and (t) refers to years. GDP is the explained variable. GCFP,
LFPR and DCM are the explanatory variables and (ut) is the error term.

log GDPr = B> + Z?:l([ﬂ log GDP,_; ) + Z?:o(ﬁz log GCFP,_; ) +Z?=o(ﬁ3 log LFPR,_; ) +Z?=o(ﬁ9 log LCS,_; ) +u, (16)

Where B1, B2, B3 and B9, refer to the long-term coefficients, and (t) refers to years. GDP is the explained variable GCFP, LFPR
and LCS are the explanatory variables and (u,) is the error term.

4.3.4. Short-Term Relationship

The following variables (LSTNA, DISTNS, TUNI, DCP, DCM, and LCS) can be formulated respectively according to the
short-run equation using the Auto Regressive Distributed Lag (ARDL) Bounds testing method as follows:

AlogGDPr = a- + Y!_,(a;Alog GDP,_; ) + YV  (a,AlogGCFP,_; ) + X! (asAlog LFPR,_; )
+ Y7 (asAlog LSTAN,_; ) + 6 ECT,_; +e, 7

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and LSTAN are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time (t).

AlogGDPr = a- + Y!_ (a;Alog GDP,_; ) + X!  (a,AlogGCFP,_; ) + X! (asAlog LFPR,_; )
+ Y ,(asAlog DISTNS,; ) + 8 ECT,_; + e, (18)

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and DISTNS are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time (t).

AlogGDPr = a- + X0, (a;Alog GDP,_; ) + X¥_(a,Alog GCFP,_; ) +¥F_ (asAlog LFPR,_; )
+ Y (agAlogTUNI,_; ) + 8 ECT,_; + e, (19)

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and TUNI are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time (t).

AlogGDP;r = a- + X0, (a;Alog GDP._; ) + X7 (a,Alog GCFP,_; ) + X¥_ (asAlog LFPR,_; )
+ ¥ (a;AlogDCP,_; ) + S ECT,_; + e, (20)

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and DCP are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time (t).

AlogGDPr = a- + Y!_ (a;Alog GDP,_;) + XV (a,AlogGCFP,_; ) + ¥} (asAlogLFPR,_; )
+ X (agAlogDCM,_; ) + 8 ECT,_; + e, (21)

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and DCM are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time (t).

AlogGDP;r = a- + Y7 = 1 (a;Alog GDP,_; ) + ¥ = 0(a,Alog GCFP,_; ) + Y7 = 0(asAlog LFPR,_; )
+ Y7 = 0(agAlogLCS,_; ) + S ECT,_; + e, (22)

Where A represents the first differences, a’s refers to short-run coefficients, GCFP, LFPR and LCS are the explanatory
variables, & is the coefficients of the Error Correction Term, and e, is the disturbance terms at time.

4.3.5. ARDL Bounds Test Result

The results of the ARDL Bounds testing technique can be shown in the following two tables.
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Long Run
Variable

Step

GCFP
LFPR
LSTNA

DISTNS

TUNI

Short Run

D (GCFP)

D (FPR)

D (STNA)

D (DISTNS)
D (TUNI)
CointEq (-1)
R-square

Normality test

LM test (probability Chi-square)
Heteroscedasticity (probability

Chi-square)
CUSUM (Figer)
CUSUMSQ (Figer)

Table 5. The ARDL Model (1) Results.

1

0.00825*** (5.954)
-0.0131%** (17.17)

0.00597*** (4.750)
-0.0094*** (-4.1277)

-0.7238***
0.91286
0.2020
0.5743

0.6861

(A-1)
(A-2)

2 (STNA)

0.00970*** (5.187)
-0.0114*** (17.54)
0.07063*** (4.706)

-0.003*** (2.62)
-0.024*** (15.97)
0.045%* (3.93)

-0.6417%**
0.9994
0.7631
0.1463

0.9615

(A-3)
(A-4)

3 (STNS)

0.0082*** (7.513)
-0.01117*** (19.696)

0.0000005 ke
(4.611)

0.002 ***(3.626)
-0.019%** (19.27)

-0.0000004*** (5.55)

-1.002***
0.9996
0.6726
0.1451

0.9998

(A-5)
(A-6)

4 (TUNI)

0.010%** (6.169)
-0.0129*** (16.67)

0.037** (2.062)

0.003** (3.000)
-0.022*** (11.2)

0.00000002 (1.69)
-0.752***

0.9989

0.1851

0.555

0.998

(A-7)
(A-8)

Source: Author's estimation, the absolute t-statistic values are in parentheses () below the coefficients of the regressors. (***, **, *) denote
significance level at 1%, 5%, 10%, respectively.

Long Run
Variable

Step

GCFP
LFPR
DCP
DCM
LCS
Short Run
D (GCFP)

Table 6. The ARDL Model (2) Results.

1 2 (primary)
0.00825*** (5.954)  0.008*** (5.797)
-0.0131*** (17.17)  -0.013*** (16.76)
-0.0000002 (1.08)
0.00597*** (4.750)  -0.002** (2.37)

81

3 (preparatory)

0.0045** (2.82)
-0.015*** (11.05)

0.000001** (2.15)

-0.002** (2.45)

4 (secondary)

0.008*** (6.003)
-0.011*** (15.52)

0.106%** (5.607)

-0.002%** (3.43)
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Long Run

Variable

Step 1

D (LFPR) ffff;‘;)**
D (DCP)

D (DCM)

D (LCS)

Coint Eq (-1) -0.7238***
R-square 0.91286
Normality test 0.2020

LM test (probability Chi-square) 0.5743
Heteroscedasticity (probability Chi-square)  0.6861
CUSUM (Figure) (A-1)
CUSUMSQ (Figure) (A-2)

2 (primary) 3 (preparatory) 4 (secondary)
-0.019*** (13.69) -0.021*** (15.79) -0.020*** (16.457)
-0.0000001 (0.72)

0.0000001 (0.734)

0.130** (3.844)

-0.711%** -0.707*** -0.743***
0.998 0.999 0.999
0.3140 0.9751 0.0435
0.7008 0.1433 0.2409
0.8217 0.9890 0.9803
(A-9) (A-11) (A-13)
(A-10) (A-12) (A-14)

Source: Author's estimation, the absolute t-statistic values are in parentheses () below the coefficients of the regressors.

(***, **, *) denote significance level at 1%, 5%, 10%, respectively.

Table 5 shows: The Model (1) with first three approaches
results of the long-run relationships between the dependent
(LGDP) and independent variables (GCFP, LFPR, LSTNA,
DISTNS and TUNI), respectively.

In first approach, there is a positive relationship between
economic growth and growth fixed capital formation at 1%
significance level, with a coefficient equals 0.00970, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there is a positive relationship between economic growth and
number of students enrolled in theoretical colleges at 1%
significance level, with a coefficient equals 0.07063, which
means that if the LSTNA increase by one unit the economic
growth will increase by the previous value of the coefficient,
finally there is a negative relationship between economic
growth and labor participation rate force at 1% significance
level, with a coefficient equals -0.0114, which means that if
the LFPR increase by one unit the economic growth will
decrease by the previous value of the coefficient and This may
be due to the fact that each additional worker represents a
burden on the current workers due to the difficulty of inte-
grating with them, in addition to disrupting the production
process.

In second approach, there is a positive relationship between
economic growth and growth fixed capital formation at 1%
significance level, with a coefficient equals 0.0082, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there is a positive relationship between economic growth and

number of students enrolled in practical colleges at 1% sig-
nificance level, with a coefficient equals 0.0000005, which
means that if the DISTNS increase by one unit the economic
growth will increase by the previous value of the coefficient.
We note that the number of students in practical colleges has
less impact on economic growth than theoretical colleges.
This can be explained by the fact that interest in practical
colleges is weak compared to theory because practical col-
leges need huge funding sources for practical application in
those colleges, which is not found in theoretical colleges,
finally there is a negative relationship between economic
growth and labor participation rate force at 1% significance
level, with a coefficient equals -0.01117, which means that if
the LFPR increase by one unit the economic growth will
decrease by the previous value of the coefficient.

The third approach, there is a positive relationship between
economic growth and growth fixed capital formation at 1%
significance level, with a coefficient equals 0.010, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there is a positive relationship between economic growth and
the total number of students registered in universities and
institutes at 5% significance level, with a coefficient equals
0.037, which means that if the TUNI increase by one unit the
economic growth will increase by the previous value of the
coefficient, finally there is a negative relationship between
economic growth and labor participation rate force at 1%
significance level, with a coefficient equals -0.0129, which
means that if the LFPR increase by one unit the economic
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growth will decrease by the previous value of the coefficient.
This result is consistent with [9, 48-51].

Table 6 shows: The Model (2) with last three approaches
results of the long-run relationships between the dependent
(LGDP) and independent variables (GCFP, LFPR, DCP,
DCM and LCS), respectively.

In first approach, there is a positive relationship between
economic growth and growth fixed capital formation at 1%
significance level, with a coefficient equals 0.008, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there non-significant relationship between economic growth
and number of primary classes, That is, increasing the number
of primary classes does not affect economic growth in Egypt,
finally there is a negative relationship between economic
growth and labor participation rate force at 1% significance
level, with a coefficient equals -0.013, which means that if the
LFPR increase by one unit the economic growth will decrease
by the previous value of the coefficient.

In second approach, there is a positive relationship between
economic growth and growth fixed capital formation at 5%
significance level, with a coefficient equals 0.0045, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there is a positive relationship between economic growth and
number of preparatory classes at 5% significance level, with a
coefficient equals 0.000001, which means that if the DCM
increase by one class the economic growth will increase by
the previous value of the coefficient, finally there is a negative
relationship between economic growth and Labor participa-
tion rate force at 1% significance level, with a coefficient
equals -0.015, which means that if the LFPR increase by one
unit the economic growth will decrease by the previous value
of the coefficient.

The third approach, there is a positive relationship between
economic growth and growth fixed capital formation at 1%
significance level, with a coefficient equals 0.008, which
means that if the GCFP increase by one unit the economic
growth will increase by the previous value of the coefficient,
there is a positive relationship between economic growth and
number of secondary classes at 1% significance level, with a
coefficient equals 0.106, which means that if the LCS increase
by one class the economic growth will increase by the pre-
vious value of the coefficient, finally there is a negative rela-
tionship between economic growth and labor participation
rate force at 1% significance level, with a coefficient equals
-0.011, which means that if the LFPR increase by one unit the
economic growth will decrease by the previous value of the
coefficient. We note that increasing the number of classes in
secondary school has a strong moral impact on economic
growth compared to the educational stages that preceded it.
This may be due to the increase in government spending on
secondary education and the increasing interest in it because it
qualifies for university admission, and then its impact appears
in the labor market. These results are consistent with eco-

nomic theory and consistent with empirical studies by [1, 13,
15, 52-54] on Africa.

4.3.6. Error Correction Model

Table 5 shows that the coefficients of ECT are -0.6417,
-1.002, and - 0.752 for the first three approaches in model 1
respectively, which are a negative signs and it is significant
at 1% significance level which indicate that 64%, 100%
and 72% for the first three approaches in model 1 of ad-
justment from short run to long run can happen each year,
which means that the adjustment is taken place after about
1.5, 1, 1.7 years respectively.

Table 6 shows that the coefficients of ECT are -0.711,
-0.707, and -0.743 for the second three approaches in model 2
respectively which are a negative signs and it is significant at
1% significance level which indicate that 71%, 70% and 74%
for the second three approach in model 2 of adjustment from
short run to long run can happen each year, which means that
the adjustment is taken place after about 1.7 years for every-
one.

4.3.7. Diagnostic Tests

Serial Correlation

The test of Breusch-Godfrey Serial Correlation LM is used
to check the serial correlation of the residuals and it found that
there is no serial correlation between residuals for both mod-
els., thus the null hypothesis can be accepted which says that
there is no serial correlation, hence there is no serial correla-
tion in the residuals of both models.

Heteroskedasticity

The null hypothesis cannot be rejected which says that
there is no Heteroskedasticity, hence there is no Heteroske-
dasticity in both models.

Normality test

The normality test is The Jarque-Bera P-value is above 0.05
in the two models, this means that residuals follow the normal
distribution.

Finally, the study draws the CUSUM and CUSUMQ
graphs to test the stability of the model. According to Figures
Al to Al4 in appendix, coefficients are between the critical
bounds which denotes that the model is stable.

5. Conclusion and Recommendation

5.1. Conclusion

The study investigated the impact of spending on education
on economic growth in Egypt during the period 1990 to 2021.
The study applied ARDL technique to examine the short-run
and long- run relationship between dependent and inde-
pendent variables. The study estimated 2 models and each
model was estimated in three steps, each step used one proxy
for education spending.

According to model 1, the results showed that there is a

83


http://www.sciencepg.com/journal/ijefm

International Journal of Economics, Finance and Management Sciences

http://www.sciencepg.com/journal/ijefm

positive connection between enrolled in theoretical college
and economic growth in Egypt. As a 1 unit increase in the
number of students enrolled in theoretical colleges, the eco-
nomic growth will increase by 0.07063. Also, the findings
showed that with a one unit increase in the number of students
enrolled in practical colleges, the economic growth will in-
crease by 0.0000005. The results revealed that the number of
students in practical colleges has less impact on economic
growth than in theoretical colleges. This can be explained by
the fact that interest in practical colleges is weak compared to
theory because practical colleges need huge funding sources
for practical application in those colleges, which is not found
in theoretical colleges. Also, there is a positive relationship
between economic growth and the total number of students
registered in universities and institutes.

Results from the second model showed that there is no re-
lationship between economic growth and number of primary
classes in Egypt. Also, there is a positive relationship between
economic growth and the number of preparatory classes. As if
the number of preparatory classes increases by one unit the
economic growth will increase by 0.000001. Also, there is a
positive relationship between economic growth and the
number of secondary classes. Results showed that increasing
the number of classes in secondary school has a strong impact
on economic growth compared to the educational stages that
preceded it. This may be due to the increase in government
spending on secondary education and the increasing interest
in it because it qualifies for university admission, and then its
impact appears in the labor market.

5.2. Recommendations

Based on study’s results that showed the importance of
expenditure on education in enhancing economic growth, The
study recommends the following:

Based on the study's empirical results, the expenditure on
education has a positive impact on economic growth, however
it has a little effect in Egypt thus we can suggest that ex-
penditure on education should make more effort to create new
financial methods and instruments which apply the im-
provement on education rules to increase its effect on eco-
nomic growth.

Educational institutions (schools, institution and universi-
ties should train their staff members (teachers and professors
to get the professional skills that are needed to appropriately
manage these institutions.

Policymakers should adopt clear and limited methodology
in spending on education to be able to develop and increase
the volume of their spending in primary education as it the
important one to recover from their weakness in progress and
catch up the developed countries.

Egypt is a country in Africa so it must change their way in
teaching to be match with African labor market and overcome
the shortage in the qualified graduation.

The government should consider a new education system
about primary education to encourage people to enroll in
education and investment in human capital.

Additionally, there is a pressing need to enhance the quality
of education and modernize educational infrastructure.

The Egyptian government is diligently working to bolster
investment in education through various programs and pro-
jects aimed at improving access to education and enhancing
its quality, with the aim of achieving sustainable development
and leadership in the education sector within the region.
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Table Al. F-Bounds Testing Results.

Appendix
AP F-Bounds Test Signif.
AP1 15.58011 1%

1(0) I(1)

5.17 6.36
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AP F-Bounds Test Signif. 1(0) 1(1)
AP2 17.5803 1% 5.17 6.36
AP3 8.179 1% 5.17 6.36
AP4 8.116622 1% 5.17 6.36
AP5 6.545237 1% 5.17 6.36
AP6 13.64709 1% 5.17 6.36

K=3, where K denotes the number of explanatory variables

NOT: Null Hypothesis: No levels relation

Table A2. T-Bounds Testing Results.

AP T-Bounds Test Signif. 1(0) 1(2)

AP1 -8.6026 1% -3.96 -4.73
AP2 -9.375 1% -3.96 -4.73
AP3 -4.60 5% -3.41 -4.16
AP4 -4.611 5% -3.41 -4.16
AP5 -5.60 1% -3.96 -4.73
AP6 -7.98 1% -3.96 -4.73

K=3, where K denotes the number of explanatory variables

NOT: Null Hypothesis: No levels relation
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Figure Al. First step CUSUM.
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Figure A2. First step CUSUM squares.
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Figure A3. First approach CUSUM.
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Figure A4. First approach CUSUM squares.
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Figure A7. Third approach CUSUM.
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Figure A8. Third approach CUSUM squares.
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Figure A9. First approach CUSUM.
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Figure A10. First approach CUSUM squares.
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Figure Al1l. Second approach CUSUM.
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Figure A12. Second t approach CUSUM squares.
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Figure A13. Third approach CUSUM
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Figure Al4. Third approach CUSUM squares.
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