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Abstract

Investment in human capital usually comes on top of the priority agenda of policymakers, as it
is key to building societies and the main core for sustainable development. It is essential to
close the skills gap by investing in education and training, thus, people will acquire the skills
needed to find decent jobs and contribute to their communities. This will help reduce poverty
and inequality, and promote economic growth, as well. The Egyptian State is committed to the
development of a qualified human caliber capable of leading the development process as per
the 2014 Egyptian Constitution; the Sustainable Development Strategy: Egypt’s Vision 2030,
issued in 2016; and the Government’s Action Plan (2018/2019-2021/2022). In this context, the
paper focuses on the key issues of investment in human capital as a means to achieve
sustainable development in Egypt. It discusses the status of human development in Egypt and
the relevant indicators of accessibility, quality, and competitiveness of health and education
systems. It reviews the relevant strategic vision of Egypt and discusses the current challenges.
Finally, it recommends policies to move forward in a way that would translate into improved
performance of the Egyptian economy and its potential to achieve sustainable development.
The analysis reveals that Egypt has made great strides in sustainable development in recent
years in terms of the accessibility to basic health and education services, however, furthering
the quality and competitiveness of these services remains one of the main challenges reflecting
the lack of funding. In addition, issues relating to the unequal distribution of human
development opportunities based on gender, geographic area, and income level, are critical,
especially with the rapid technological advancement and its implications on the labor market
and the future of work.

Keywords: Human capital, sustainable development, health, education and training,

scientific research, accessibility, quality, competitiveness, equity, Egypt
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Slo sl e Rl Bl bl Algy (Y dplady) Ll ~las o) .(Bloom et al., 2004)
LS ¢yl gmuj alkie saall daalls ¢(Scheffler, 2004) duwil) dlee Pla Laall Lle )
A5 G s Aasitial) Joalls Asalill Joall (g2l gaill NV aea (B sl e Gla T23a
.(Bakare and Olubokun, 2011) sball adgi <Y aeag cdaall (g5ims

G ol Habdl Y PA e sabaiBY) sailly daiall Lo alad) Gl G A8l auss
2al (ye i dacall b enill o) LS ((Bloom et al., 2004) Jalall dalii) is e daall
(Atun and Gurol— (il duades ziliig Cilajie G gk Lo sy cpulaad) b DUl 4S),aY)
AUY! 8 paasills Lasyally daall Hlall (gicaall 8 el (fd celld e 5)le . (Urganci, 2005
Aaalil) Joal) 8 ) dala JB 2 ey tada)ll JULY) by Jaee anias ) ash 3 Lgale alal)
pgalad o) Lllabal Lo g (et o Sl ) Lgalaial Jgatng «JULY) (g aiS aae lady

.(Scheffler, 2004) alaid¥) saill 2i L 985 capdae 53l) (e Y (aginia (S5inas



aeidl Godeend 5 aeS (il JLadl Galy o2 HLei!
Al Slaabudly Sbamills 231501 yune o del diaa]!

daall Lo Al Blay) qils e @) Al ciadal) bl slaty Lo 3l gl 8
e dahdls (Aurangzeb (2003) iy caagl (Jidl due e L galai@) sailly adle g
comsiall o (Lblie JelS) JaY) dbgh aDle dla of (2001-1973) sl Dla sl
Mohapatra and i a3 al (il g . Jal) Byual dginas Linge A 3539 ) A8LSYL
O Lsins 3e ((2008/2007-1991/1990) sl Dla xigh e dzdadlly Mishra (2011)
Al cilulpy cang lad ) sl iy daall e alall GEY) 0o Jleahll ¢Sl
.(Bukenya, 2009) sabaid¥! saills dasall o aled) G (n ddsea Sl dnge Dl
Gl gaill (3a3 B (greme 9 Al (i) Jladl ey A leia¥) o b des)ye 23S
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14,384 8.9 14.4 72.8 0.752 88 LaasleS
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Abstract

The study seeks to analyze the effects of the COVID-19 pandemic on manufacturing
industries with application on Egypt's spinning and weaving industry, through adopting
deductive and inductive approaches and using the descriptive-analytical method. The
study reveals that the COVID-19 pandemic has adversely impacted the manufacturing
and spinning and weaving industry globally. That impact extends to the demand side,
the manufacturing structure, and the global supply chains. Additionally, the pandemic
negatively impacted the spinning and weaving industry in Egypt, represented in the
drop in local sales, the increase in the prices of production inputs from yarn and fabrics,
the decrease in 2020 exports compared to 2019, and the lack of production inputs for
some spinning and textile factories, among others. Egypt has intervened by undertaking
many actions to mitigate the negative impact of the pandemic in the short term and to
stimulate the spinning and weaving industry as a whole. The study envisions the need
to change the integration pattern of the Egyptian industries into the global supply
chains, diversify the production sources as much as required by the spinning and
weaving industry, restructure and upgrade the spinning and textile factories in
compliance with modern technology standards, support the spinning and weaving
industry, encourage the establishment of integrated textile cities, and train and enhance
workers' capacities to comply with modern technologies.

Keywords: COVID-19 pandemic, manufacturing industries, spinning and weaving,

global supply chain, Egypt
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Abstract

The study seeks to answer a major question, which is what are the manifestations of
investment in human capital within the techniques of artificial intelligence (Al) in the
Arab Republic of Egypt and the Kingdom of Saudi Arabia? The current research
adopted the comparative approach by applying research tools being i) a questionnaire
applied to a sample of 200 individuals in both the new administrative capital of the
Arab Republic of Egypt and in Medina in the Kingdom of Saudi Arabia, who benefited
from the application of artificial intelligence techniques, and ii) a content analysis form
applied to the national strategy for artificial intelligence in both the Arab Republic of
Egypt, and the Kingdom of Saudi Arabia. The research concluded that human capacity
building is the core pillar of the national strategy for artificial intelligence in both the
Arab Republic of Egypt, and the Kingdom of Saudi Arabia, and it is considered the
most difficult in implementation. Artificial intelligence techniques have contributed to
supporting various societal issues (health care, education, and public services). In spite
of the technical developments in these sectors, they have left behind many negative
impacts adversely affecting these services. The COVID-19 pandemic triggered an
increasing interest in Al techniques as a mechanism to reduce the severity of its

negative effects on the health, societal, environmental and economic sectors.

Keywords: Techniques, artificial intelligence, investment, human capital, the Arab

Republic of Egypt, the Kingdom of Saudi Arabia
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Does Individuals’ Culture Grease the Wheels for Sustainability?

Abstract

The study investigates the impact of individuals’ pro-sustainability culture on the level of
attained sustainable development in their countries. Culture is represented by the pro-
sustainability values and behaviors of individuals. The study used data from the World Values
Survey (WVS), covering 100 world countries. Using data from the 6™ (2010-2014) and the 7%
(2017-2021) waves, the study concluded that individuals’ pro-sustainability values and
behaviors positively impact the country's sustainable development. This result pinpoints
society’s cultural factors as a key determinant of achieving sustainability. The study provides
some practical insights to build a solid pro-sustainability culture in society. This requires the
cooperation of all involved societal actors, including the government, business sector, and civil
society institutions. Besides, the potentially adopted tools include compulsory government
regulations, focus on education, and persuasive instruments to clarify the importance of pro-

sustainability behavior, facilitate it, and encourage it.

Keywords: Pro-sustainability culture, pro-sustainability behavior, sustainable development,

world values survey
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Introduction

Culture means the set of shared symbols, norms, and values in a social organization
(Walsham, 2002). Throughout the past decade, culture, including tangible and intangible
heritage, cultural industries, and infrastructures, has been proven to be a significant driver and
enabler of development, in light of its social, economic and environmental impacts (Piece,
2012; Opoku, 2015; UNESCO, 2012 and Bandarin et al., 2011). Amartya Sen (1998) stressed
the critical importance of cultural issues in understanding economic performance, where
culture is simultaneously considered an end of the development process and a means of it (Sen,
1998). Cultural conditions exert a strong influence on human behavior, which affects economic
choices and business decisions, as well as social and political behavior. Different societies have
heterogeneous cultures which produce different and non-homogeneous behavior patterns.
Accordingly, economic development is perceived as a multidimensional process that requires
not only formal institutions but also certain norms or social values - as parts of the society's
culture - that promote exchange, savings, and investment behavior (Fukuyama, 2001; Tabellini,
2005).

In the early 1980s, the concept of sustainable development (SD) was introduced by the
United Nations Environment Program (UNEP) and the International Union for the
Conservation of Nature (IUCN) (Basiago, 1998; Roberts and Tribe, 2005). Sustainable
development was defined as “the development that meets the needs of the present generation
without compromising the ability of future generations to meet their own needs” (WCED,
1987). It has three distinct dimensions, where it aims at balancing the economic, environmental,
and social needs of human existence. The desired result is a state of society where living
conditions and resources are used to continue to meet human needs (present and future) without
undermining the integrity and stability of the natural system. Eventually, sustainable
development has become a central mission in numerous international organizations and
national institutions.

Cultural dimension has started to emerge in the context of sustainable development, besides
the three traditional ones, since the publication of "Our creative Diversity" report by the World
Commission on Culture and Development in 1995 (Dallaire and Colbert, 2012). Since then,
UNESCO has been actively promoting the cultural perspective of development (De Leo, 2002),
particularly as sustainable development occurs within cultural contexts. Sraker and Vecco
(2016) argued that cultural heritage can be regarded as the “glue” among the various

dimensions of sustainable development. Through its impact on individuals’ values, norms and
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behaviors, culture can play a crucial role in determining the level of sustainability attained by
each country. Having a pro-sustainability culture (values and behavior) can enhance people’s
commitment to their country’s adopted economic, social, and environmental policies.

With an anticipated population of 9 billion by 2050, the world faces unprecedented threats
to the earth’s ecosystems. As the world faces cascading and interlinked global crises and
conflicts, the aspirations set out for Sustainable Development are in jeopardy. The rising threats
of humanity’s impact on Earth’s life support system, including extreme weather, deterioration
of food production, and ecosystem loss, made it mandatory for the whole world countries to
adopt a set of sustainable development goals (SDGs) to ensure the evolution of the global
society (Griggs et al., 2013; Sachs, 2012) and to address these risks via internationally
coordinated actions. By September 25", 2015, some 193 countries officially adopted “The
2030 Agenda for Sustainable Development”, which includes 17 SDGs and 169 sub-goals for
the following 15 years (UN, 2015). These goals were built upon the Millennium Development
Goals (MDGs) which represented the first form of common global sustainability goals and
were operating between 2000 and 2015 (ElMassah and Mohieldin, 2020). By July 2021, some
176 countries have submitted their voluntary review reports (VNRs) on sustainable
development to the High-Level Political Forum (HLPF) of the United Nations to present the
developments of their performance towards the 2030 agenda (UN DESA, 2020-2021). This
has, in turn, shed the light on the main factors and prerequisites determining the fulfillment of
these goals. Better economic policies and institutions, improved environmental protection
practices, and quality governance, nationally and internationally, would pave the way to
achieve these SDGs (ElMassah and Mohieldin, 2020). But also, in light of the mounting
importance of cultural factors as a driving power of economic development, in general, and
sustainable development, in particular, these factors have to be taken into consideration as an
additional key determinant of sustainability.

This study aims to measure the impact of individuals’ culture on the attainable level of
sustainable development of their respective countries. In the context of methodology, the study
uses the Ordinary Least Squares (OLS) method to estimate the impact of the independent
variable (culture) on the country’s achieved level of sustainability (the dependent variable)
using cross-sectional data of all world countries. Culture is represented by individuals’ pro-
sustainability values and behaviors, that is, the values and behaviors that consider social and
environmental aspects. The main potential value added of this study is being the first to use the
quantitative method to investigate this relationship, while prior literature has been mainly based

upon the conceptual and qualitative approaches. The study uses data from the World Values
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Survey (WVS), which covers 100 world countries in the form of 7 successive waves between

1981 and 2021.

After the introduction, section 2 includes the literature review, section 3 shows the data and
methods, and consequently, results are presented in section 4 and discussed in section 5 with

the recommendations.

Literature Review
Culture and Behavior

Culture is regarded as one of the most complicated words, as it is broadly used in distinct
intellectual disciplines and thought systems (Geertz, 1973). It is also used in various ways and
different contexts. Therefore, multiple definitions and categories of culture exist
simultaneously (Soini and Dessein, 2016). Hofstede (2001) defines culture as the aggregated
set of minds that distinguishes a specific group of people from others. He believes that this
definition applies to national societies and to any other groups, such as regions, ethnicities, age
brackets, or genders. In the context of sustainable development, Thorsby (1995) perceives
culture as both the heritage of the society and the instrument facilitating or constraining
economic and social development.

Culture shapes values and norms and thus attitudes and behaviors of nations and societies.
On the one hand, culture forms the roots of human values acquired by individuals and thus
societies (Schwartz, 1992). Values are the abstract standards that form the principles of each
person’s life (Schwartz and Bilsky, 1987). Values are also defined as the belief in the worth of
things, qualities, or behaviors, and accordingly, they provide standards against which
individual or social behaviors can be evaluated (Sue and Sue, 1990; Roberts and Tribe, 2005).
On the other hand, culture also shapes social norms (Stephan and Uhlaner, 2010), which refer
to how people think and behave (Shteynberg et al., 2009). A common distinction between
norms and values is the fact that values are inside the person, whereas norms are perceived to
be outside him (Ferse et al., 2014).

Culture and Economic Development

Culture has been proven to be interconnected with development (Thompson, 2001;
Tabellini, 2005). It is widely believed that socio-cultural values have a prominent role in
shaping people’s relationship with the natural environment and framing how they manage and
impact it. Socio-cultural values, therefore, can be a valuable resource for achieving economic
development (Schwartz, 1992; Brown, 2002; Dietz et al., 2005; and Sabatini, 2006). Fukuyama

(2001) argues that cultural values can affect economic behavior in at least four ways; through
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their impact on organization and production, attitudes towards consumption and work, the
ability to create and manage institutions, and the creation of social capital.

In the field of economic development, economic models are criticized for being incomplete
without cultural variables (Inglehart, 1997). Missing such variables made these models unable
to adequately explain problems like poverty, unbalanced economic growth, income
inequalities, low improvement in quality of life, and social injustice. Thus, culture could be the
missing puzzle piece, as it influences economic outcomes by affecting personal traits such as
honesty, thrift, cooperation, and a tendency to work hard (Carpenter et al., 2004; Chua et al.,
2005). Bandarin et al., (2011) conclude that there is a mutual impact between culture and
development, where the culture supports development which in turn boosts culture. Values,
moreover, serve as a catalyst for development by connecting the collective cultural power of
the society (Bhandari and Yasunobu, 2009). Ntibagirirwa (2009) argues that people’s cultural

beliefs and values are crucial for economic development.

Culture and Sustainable Development

Arguments have been raised to advocate the culture's key role as the fourth pillar of
sustainable development, along with the three traditional ones (Folke, 2006; Nurse, 2006;
Raymond et al., 2009; and Dallaire and Colbert, 2012). Scholastic work on sustainability has
emphasized its strong relationship with culture. Since sustainable development is achieved in
cultural contexts, culture affects all its other dimensions and is interrelated to them, and
accordingly should be integrated into sustainability strategies (Piece, 2012; UN. ESCAP,
2013). Similarly, ethical values are heavily endorsed by the Earth Charter and the United
Nations Millennium Declaration as a crucial dimension of sustainable development (Burford
et al., 2015). Achieving SDGs requires a critical understanding of “how people make decisions
and act on them, how they think about, influence, and relate to one another, and how they
develop beliefs and attitudes” (UNDP, 2016).

Yet, the influence of culture within the sustainable development framework is still relatively
ambiguous and has been rarely combined (Soini and Dessein, 2016). In terms of goals and
targets, none of the 17 goals focuses exclusively on culture. However, several overt references

to cultural elements are mentioned in its resulting Agenda (Figure 1).! More specifically,

! The explicit mention of culture in the SDGs includes: Target 4.7, which includes, among other things,
education for global citizenship and appreciation of cultural diversity, as well as the contribution of culture to SD;
Targets 8.9 which focuses on sustainable development that creates jobs and preserves local culture and products,
as well as the need to develop suitable monitoring tools in this area; Target 11.4, which emphasizes the need to
strengthen efforts to protect and safeguard the world's cultural and natural heritage; and Target 16.4. focusing on
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culture is only mentioned in four areas in the final SDGs document, including education,
economic growth, patterns of production and consumption, and sustainable cities. Accordingly,
despite the growing interest among scholars and policymakers in integrating sustainability and
culture, this task is still strenuous. There are only a few attempts to combine “culture” and
“sustainability”, where culture is often analyzed as a part of social sustainability. Recently,
several global cultural networks campaigned to include a specific goal related to culture or

integrate cultural aspects among existing SDGs (Culture 21, 2019).

Figure 1
Culture in SDGs and Sub-targets

Prm—

a7
Education
&cultural
diversity

8.9
16.4 sustainable
combating tourism & local
crimes culture

o r—
16.10
protecting
libraries and
cultural
institutions

114
safeguarding
cultural
heritage

Source: constructed by the author based on the 17 sustainable development goals:
https://www.undp.org/sustainable-development-goals

This study argues that it has become a necessity to include culture in the sustainability
discourse as a primary determinant of the level of achieved sustainable development. This is
because the achievement of sustainability goals mainly depends on human actions and

behavior, which are, in turn, culturally embedded.

There is a growing body of literature that investigates the contribution of culture towards
achieving sustainable development. In several studies, culture appears as an important
explanatory variable for sustainability variations (Ringov and Zollo, 2007; Haxhi and Ees,
2020; Parboteeah et al., 2012). Stern (2000) highlights the influence of people’s behavior on
the utilization of natural resources, which impacts sustainability. Hawkes (2001) claims that a
comprehensive sustainability model should include cultural vitality. Leiserowitz et al., (2005)

find that global sustainability values, attitudes, and behaviors suggest that there are short and

combating all forms of organized crimes, and 16.10 that recognizes the importance of libraries, archives, and other
cultural institutions to improve public access to information (Culture in the implementation of the 2030 agenda).
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long-term strategies to promote individual and collective sustainable behavior. Leiserowitz et
al. (2005) demonstrate that the three traditional pillars of sustainable development; the
benchmark goals of the Millennium Declaration, the Sustainability Transition, and the Great
Transition; and the many indicator initiatives are all expressions of values. Nurse (2006) argues
that people’s identities shape how the environment is viewed. Additionally, cultural aspects
can indirectly affect countries' sustainability practices which means that a cultural shift is
required to achieve a more sustainable society (Cortese, 2003; Taylor, 2009; Fithian and

Powell, 2009).

Numerous literary works divide sustainable development into multiple dimensions:
environmental, economic, social, and sometimes cultural (Seghezzo, 2009; Hasna, 2007; and
Mensah, 2019). Parodi (2011) defines culture as a goal and a condition of sustainable
development. Piece (2012) finds that culture drives sustainable development and further
emphasizes its' role as a transformative power on existing development approaches, which
helps make development much more relevant to the needs of people. Caprar and Neville (2012)
perceive culture as a key condition influencing the adoption of sustainability, while Burford et
al., (2013) propose culture as the fourth pillar of SDGs, where they identify culture as
consisting of human values, ethics, and worldviews.

Through reviewing the various meanings applied in scientific publications to the concept of
“Cultural Sustainability”, Soini and Birkeland (2014) found three proposed roles of culture in
this context. The first role considers culture as an individual additional sustainability pillar. The
second one finds that culture acts as a mediator for achieving sustainability. The third
perception considers culture as one of the goals of sustainability. In the same context,
McKenzie and Schultz (2014) claim that “Behavior change is central to the quest for a
sustainable future”, while Opoku (2015) believes that cultural values shape the way of life in
societies and, therefore, have the potential to make the changes in attitudes needed to ensure
the attainment of sustainable development. Eizenberg and Jabareen (2017) highlight the crucial
impact of culture on achieving sustainability both in urban and rural environments. Klaniecki
et al., (2019) find that mitigation of unsustainable behavior can reduce the acceleration of
environmental degradation and promote achieved sustainability. Similarly, Petti et al., (2020)
focus on assessing the SDGs implementation with reference to cultural heritage in the European

region.

190



Does Individuals’ Culture Grease the Wheels for Sustainability? 191

Pro-Sustainability Behavior

Recently, several efforts have been devoted to enhancing the countries’ sustainability level
by adopting policies that regulate the effect of human activity. These efforts depend not only
on the schemes implemented by governments but also on the individuals' daily choices.

Pro-sustainability is a term that refers to all types of behaviors that show individuals’
willingness to act in favor of current and future generations. This type of behavior includes
pro-social and pro-environmental behaviors. Pro-sustainability attitudes and behaviors are,
therefore, a fundamental part of identifying the potential of SD (Lee et al., 2019).

Pro-social behavior covers all deliberate actions that intend to benefit others, such as
cooperation, sharing, helping, donating, and volunteering, among others. Such behavior usually
entails some costs incurred by the actor (agent) and reflects her/his readiness to endure some
sacrifice in favor of society (Manesi et al., 2017; Eisenberg and Miller, 1987), such as spending
time, effort, or resources. In the same vein, Weinstein and Ryan (2010) argue that pro-social
behavior means cooperating with others and taking appropriate actions to support their well-
being. These actions might include activities aiming at the conservation of the environment. A
wide array of environmental forces can steer pro-social behavior, including siblings and peers
(Hastings et al., 2007), close friends, and parents' attitudes toward their children (Gupta and
Thapliyal, 2015).

Similarly, Pro-environmental behavior can be described as an individual’s actions that
contribute to environmental sustainability, such as limiting energy consumption, avoiding
waste, recycling, and environmental activism (Ones et al., 2015). Particularly, pro-
environmental behavior attributes to many socio-demographic and psychological determinants
(Blankenberg and Akhusen, 2019). According to Stern (2000), four factors drive pro-
environmental behavior: attitudinal factors (which include norms, beliefs, and values),
contextual forces, personal capacities, and individual habits and routines. Environmental
knowledge also is reported to be a very important driver of pro-environmental behaviors (Grilli
and Curtis, 2019).

To our knowledge, despite the vast social-science literature that studied the interconnection
between culture and SD, no prior study used the quantitative method to investigate this relation.
The existing empirical researches are mostly conceptual and qualitative in nature, mainly due
to the complexity of unraveling what culture means and how to be measured. This study aims
to bridge this gap by quantitatively measuring the impact of individuals’ culture on the level of
achieved sustainability. In this context, culture will be represented by two factors: the pro-

sustainability values of the individuals in the society and their pro-sustainability behaviors.
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Values represent the abstract principles of people in a certain society, while behavior represents
their actions. The study operates a cross-sectional regression to estimate the impact of both
variables on the level of achieved sustainable development using the available data on all
countries.

Data and Method
Theoretical Framework and Derivation of Hypotheses

The previous literature review shows that the relationship between culture and sustainable
development has been investigated only in a qualitative context. This study proposes a first
trial to estimate this relationship quantitatively. Considering the prior highlighted theoretical
definition of culture as being mainly represented in human values and behavior, the study uses
both individuals’ pro-sustainability values and behaviors as proxies of society’s culture and, in
turn, aims at measuring their impact on the country’s achieved level of sustainable
development, as shown in Figure (2). Accordingly, the following hypotheses are proposed:

Hy: Individuals’ pro-sustainability values do not affect their countries’ achieved level of
sustainable development

H;: Individuals’ pro-sustainability values affect their countries’ achieved level of
sustainable development

Hyo: Individuals’ pro-sustainability behavior does not affect their countries’ achieved level
of sustainable development

H,: Individuals’ pro-sustainability behavior affects their countries’ achieved level of
sustainable development

First, sources of data will be described, followed by a discussion of the method and model
used.

Figure (2)

Study Design

—‘\ —\
Pro- Pro-
Sustainability Sustainability
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Source: constructed by the author
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Data

The study covers data from 100 countries. The World Values Survey (WVS)? is the source
of data related to personal values and behaviors. This survey studies human values and their
impact on social and political life. The study used the data of the most recent wave 7 (2017-
2021) and also wave 6 covering years (2010-2014) to run the model twice. This is mainly
because Wave 7 survey does not have enough questions reflecting individuals’ pro-
sustainability values or behaviors relevant to this study. Only one proxy for each variable was
available in this survey. Accordingly, wave 6 was used to rerun the model, since it has more
questions targeting this type of values and behaviors.

From wave 7 of the WVS data, only one indicator was used to represent each of the study's
independent variables. Pro-sustainability values were represented by one question; comparing
the importance of protecting the environment (coded as 1) vs. economic growth (coded as
zero). Individuals’ pro-sustainability behavior was also represented by one question; whether
the person is a member of a conservation, environment, ecology, or animal rights organization
(“yes” was coded as 1 while “no” was coded as zero). Due to the missing questions among
survey countries, the final study sample includes 75 countries.

From wave 6 of the WVS, two indicators were used to represent pro-sustainability values
and another two to represent individuals’ behavior. Among the survey’s questions,
environmental values were represented by two questions; how important is looking after the
environment for this person (answers were coded ascendingly according to the level of
importance) and comparing the importance of protecting the environment (coded as 1) vs.
economic growth (coded as zero). Pro-sustainability behavior was proxied by two other
questions; whether the person has given money to an ecological organization during the last
two years, and whether the person has participated in a demonstration for some environmental
cause (yes is coded as 1 while no is coded as zero for both questions). Again, due to the missing
questions among survey countries, the final study sample includes only 56 countries.

As for the dependent variable, the study used the Environmental Performance Index (EPI)
as an indicator of the sustainable development level achieved by the country since sustainable
development scores were not available before 2015. EPI summarizes the sustainability level
across world countries, using 32 indicators of performance to rank 180 countries on

environmental quality and ecosystem vitality. EPI data is available on published reports on

2 www.worldvaluessurvey.org
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their site.®> The study used EPI data of year 2014 for wave 6 and year 2021 for wave 7. That is
to represent the latest possible value for the indicator within the duration of each wave.

Two control variables were added to the model. The first is the Democracy index
representing the level of democracy in sample countries which can affect countries’ decisions
to adopt pro-sustainability laws or policies. The index is calculated by the Economist
Intelligence Unit (EIU),* and it measures the state of democracy in 167 world countries. The
second introduced control variable is the countries’ human development index (HDI) which
reflects the level of economic development of each of the sample countries, which can in turn
affect its achieved level of sustainable development. The HDI is calculated by the United
Nations Development Program and is published annually in the human development report.’
Model

The study applies the OLS regression model to estimate the proposed (equation 1) that
shows the impact of two independent variables (pro-sustainability values and behavior) on the
achieved level of sustainable development.

EPIl; =xy+o; Value; +x, Behavior; +X3 Democracy; +%, HDI; + ¢; (Equ.1l)

Where EPI; is the environmental performance indicator value of each country (i) to reflect
the achieved level of sustainable development. Value; and Behavior; represent the pro-
sustainability values and behaviors of individuals in each country (i) respectively, Democracy;
is the level of democracy in the country, HDI; is the human development index of each country
representing its economic development level, and ¢; is the error term.

The model was estimated twice, once using wave 7 data, where both values and behavior
are represented by one indicator each, and a second time using wave 6 data, where they are
represented by two indicators each. Robustness checks were done for both models where the
normal P-P plot of the regression standardized residual showed the linearity of the model in
both cases, no collinearity was detected, and the Breusch Pagan test showed homoscedasticity

of the model in both cases.

3 https://epi.yale.edu/
4 https://www.eiu.com/n/?s=democracy+index&eiu_initial _search=1&nsi=a7e2d6dc22

5 https://hdr.undp.org/data-center/human-development-
index?utm_source=EN&utm_medium=GSR&utm_content=US_UNDP_PaidSearch Brand_English&utm_c

ampaign=CENTRAL&c_src=CENTRAL&c_src2=GSR&gclid=EAlalQobChMI--re6rT7-wIVIuhRCh2-
SQHPEAAYASAAEgLS9PD BwE#/indicies/HDI
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Results

The model equation (1) was first estimated using wave 7 data of the WVS and the results
showed that despite the significance of the model, the estimated coefficients indicate the
insignificant impact of both values (people’s perception of the importance of environment
protection compared to economic growth) and behavior (being a member of an environmental
organization) on the country’s achieved level of sustainable development. Accordingly, we do
not reject both null hypotheses, H, and Hy , that is, both individuals’ pro-sustainability values
and behavior do not impact the country’s achieved level of sustainability. This insignificance
means that the available data does not provide evidence or proof of the presence of an impact
of the independent variables on the dependent one, not that this impact necessarily does not
exist. Since the limited number of available proxies for pro-sustainability values and behaviors
in this wave might be a reason for not having a significant impact, the model was re-estimated
using data from the previous wave, which includes more proxies representing the study’s
independent variables.

In this trial, equation (1) was re-estimated using OLS based on data provided by WVS
wave 6 (2010-2014), where pro-sustainability values and behaviors are represented by two
indicators each, as previously explained. An average value was calculated for each of the two
indicators of each independent variable. The dependent variable (level of sustainable
development of the country) was proxied by the EPI for each country in 2014. The 2014 values
of the three control variables were used. After excluding countries with missing data, the model
was estimated using data from 56 countries. Table (1) shows the descriptive statistics of

variables, while Table (2) shows the estimated model coefficients.

Table 1
Descriptive Statistics

N Minimum Maximum Mean Std. Deviation

Value 1 57 1.424849699399  6.131469979296  3.015183279316 .5297697051952
Value2 57 0375751503006 1.374741200828 4916698517317  .1812662376144
Behavior 1 57 0010020040080 4190000000000 .1222958816323 .0881971073130
Behavior 2 57 0032746623005 2148760330579 .0670298084424 0488115815776
EPI 56 19.01 82.40 55.7470 14.95070
Democracy 57 2.45 9.73 5.8332 2.06032
Economic Development 57 483 935 715361 122524
Valid N (listwise) 56

Source: Software output
In a sample of 56 countries, the real GDP per capita shows the highest standard deviation
around its mean. The means of both pro-sustainability value variables and of Behavior 1 and

control variables are almost in the middle between their minimum and maximum values, while
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the mean of Behavior 2 is closer to its minimum value. All pro-sustainability variables have

limited standard deviations around their means.
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Table 2
Estimated Coefficients
Variables Coefficients (standard deviations)
Constant -26.103*%*
(8.352)
Importance of looking at the environment (value 1) 0.201**
(2.823)
Environment protection vs economic growth (value 2) 0.186%*
(8.452)
Paying money for an ecological organization 0.152*
(behavior 1) (15.976)
Participating in a demonstration for an environmental -0.109
cause (behavior 2) (21.399)
Democracy 0.067
(0.658)
Economic Development (HDI) 0.742%*%*
(10.835)
R-Squared 0.794
Adjusted R-Squared 0.768
Number of Observations 56

Source: Software output
Note: Standard errors are reported in parenthesis.

* % xkindicate significance at 90%, 95% and 9% levels, respectively.

The estimated model is significant and shows that 76.8% of the change in the sustainability
level is explained by the independent variables; pro-sustainability values, and behaviors. As
for the estimated coefficients (presented in Table 2), the results show a significant positive
impact of individuals’ perception of the importance of looking at the environment (Valuel),
their choice of environmental protection as a higher priority compared to economic growth
(Value 2), and individuals’ paying money for an ecological organization (Behaviorl) on the
achieved level of sustainability in the sample countries. Accordingly, we reject both null

hypotheses, Hy and Hy , for these three variables and conclude that they all affect the country’s
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achieved level of sustainable development. However, the impacts of people’s participation in
a demonstration for an environmental cause (Behavior2) was found to be insignificant, which
means we do not reject both null hypothesis H, , for this variable; that is, it does not affect the
country’s sustainable development. Insignificance here means that the available data does not
prove the presence of this impact, yet it does not necessarily imply that the effect does not
really exist. Moreover, the values of the estimated coefficients show that the effect of both
values and behavior on the country’s level of sustainability is almost equal, yet both of them
are small in magnitude. Accordingly, the influence of pro-sustainability values and behaviors
on sustainability is limited as perceived in the sample countries.

As for the control variables, the model results show that only the country’s level of economic
development (proxied by the human development indicator) has a positive significant effect on
the achieved sustainability, while the level of democracy was insignificant. Similarly, these
results show that the available sample data support the significant influence of the level of
economic development of the country on its achieved level of sustainability, while it fails to
provide enough proof of the significant impact of the level of democracy.

Discussion

The quantitative analysis results indicate that the level of pro-sustainability values and
behavior of a certain society affect the achieved level of sustainability of the respective country.
This result comes in line with previous literature that highlighted the culture’s potential
determining power of sustainable development, including Leiserowitz et al., 2005; Cortese,
2003; Taylor, 2009; Carpenter et al., 2004; Fithian and Powell, 2009; Chua et al., 2005; Piece,
2012. However, the coefficients of the estimated model show that the impacts of both pro-
sustainability values and behavior are weak. This means that despite the significant influence
of individuals’ culture on the level of sustainability, this influence is still limited. Accordingly,
working on building a stronger pro-sustainability cultural base might enhance the magnitude
of this impact and pave the way for higher achieved sustainability levels.

Hence, achieving sustainable development and fulfilling its goals requires appropriate
policies that support and enhance individuals’ pro-sustainability culture. This pinpoints the
significance of working towards building such culture in communities that lack them. Ensuring
that people are aware of the various economic and environmental risks that SDGs are trying to
handle, together with the awareness of the importance of individuals’ roles in mitigating these
risks should be a priority for world countries, especially the less developed ones. Behaviors,
such as conservative consumption, reduction of waste, and recycling will eventually be

reflected in the form of a higher sustainability level for the whole country.
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In this context, it is practically useful to identify who can affect societies’ culture to enhance
the required pro-sustainability behavior and Aow this can be achieved, or via which tools. As
for supporting individuals’ pro-sustainability behavior, this can be achieved by three parties.
First, the government, especially departments directly related to this area, such as environment,
education, and youth ministries or departments. Second, the business sector can also be
influential in building this behavior as part of its corporate social responsibility commitment.
Third, civil society has an important potential role in this context. (Fischer et al., 2012) have
stressed the importance of civil society institutions, including local units, community groups,
non-governmental organizations, foundations, and cultural groups, which can support formal
government institutions, especially in case they were highly tied to other tasks and
responsibilities that reduce their ability to focus on supporting this type of behavior.
Accordingly, we can claim that setting strong foundations of pro-sustainability behavior among
individuals needs the full cooperation of all involved societal actors over an extended period

of time, as building such bases and capacities are considered a continuous and long-term goal.

Concerning the potential zools that can be adopted to enhance pro-sustainability behavior in
a community, these will vary according to who is taking action or the make the decision. In the
case of formal government institutions, pro-sustainability behavior can be encouraged via
compulsory instruments such as regulations, taxes or fines, and innovative policies.
Educational programs also come on top of the impactful government tools, where building the
foundations of pro-social and pro-environmental types of behavior of future generations starts
with education to assure the awareness of the importance of sustainability and of individuals’
role in achieving it. The business sector can affect this behavior through persuasive marketing
strategies, for example, promoting products based on their green impact or being manufactured
using recycled materials. This will eventually affect consumers’ consumption choices and
enhance their environmental responsibility. Also, the business sector can support facilitating
pro-sustainability behaviors by adopting some supporting initiatives, such as providing more
accessible recycling bins, water-conserving shower heads, and energy-conserving devices,
among others.

As for civil society organizations, their role in promoting this behavior can be achieved
using different informal persuasive strategies. These strategies can focus on supporting pro-
sustainability behaviors through awareness of the impact of individuals’ behavior on the SD
outcome of their own countries, whether using encouraging messages or threatening and

challenging ones. Osbaldiston and Schott (2012) aimed to provide helpful information to
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practitioners regarding methods of promoting pro-environmental behavior by performing a
meta-analysis on 87 published reports in this context. They highlighted some impactful
behavior approaches, including justification or clarifying the reason for doing a certain
behavior, such as showing the impact of using blinds on cooling rooms and thus reducing
energy consumption. Reminders, through adding informational reminder notes for simple
behavior, such as switching off lights when leaving the room. Feedback, which means showing
how useful the behavior was for individuals and society, in the form of reducing electricity
bills, for example. Rewards or incentives, where the behavior is encouraged via rewards, such
as coupons or free bus tickets, to encourage using public transportation. Social modeling,
through highlighting the pro-sustainability behavior of some role models known for their wide
impact on people in society.

In the end, it is worth noting that the major limitation of this study has been the availability
of data. Finding a comprehensive international database, including the required data measuring
values and behaviors, was the main challenge. As previously highlighted, the number of
questions addressing the relevant study variables in the WVS was very limited. Taking this
into consideration while preparing the next waves of this global survey is very important and
can be of great value if more questions targeting pro-sustainability values and behaviors are
added to the questionnaire.

Finally, future research can target investigating the influence of pro-sustainability cultural
variables on certain specific SGDs. It can also use one specific indicator of pro-sustainability

behavior, such as recycling, and measure its impact on the level of achieved SD of the country.
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The Relationship Between Socio-demographic Factors
and the Prevalence of Childhood Obesity in Egypt

Abstract

Due to the alarming status of childhood obesity in Egypt, this paper seeks to examine the
association between socio-demographic factors and obesity among children from birth
until those aged 18 years in Egypt. The study employs both qualitative and quantitative
approaches to analyze this relationship by providing both descriptive and empirical
analyses of childhood obesity, where a multivariate logistic regression model is estimated
using the 2014 Demographic Health Survey (DHS) data. The findings of the study
indicated that child age and gender, maternal nutritional status, place of residence, and the
interaction of wealth and region among children aged less than 5 in certain regions were
found to have a significant impact on childhood obesity. On the other hand, wealth score,
maternal education, the interaction of wealth and region for children aged (5-18) years, and
wealth and maternal education did not have a significant impact. Based on these results, it
is recommended to work on impacting the food choices of Egyptian households to be
healthier through spreading awareness among the different economic classes, whether rich
or poor, and especially among women. Furthermore, policies should target promoting
better and affordable access to healthier food choices, especially among the poorest
segments of the population, along with encouraging physical activities within schools.
Although several studies have investigated this relationship, to the best of the authors’
knowledge, this is the first attempt to analyze this relationship for children from birth until
those aged 18 years, using the 2014 DHS. Moreover, the study aimed at exploring the
impact of the interaction between wealth and each of maternal education and place of
residence on childhood obesity in Egypt.

Keywords: Childhood, obesity, Egypt, Demographic Health Survey, Logistic

Regression
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The Relationship Between Socio-demographic Factors
and the Prevalence of Childhood Obesity in Egypt

Introduction

Childhood obesity is an emerging global health problem worldwide, as recent estimates
by the WHO in 2016 showed that around 41 million children under the age of 5 years were
overweight or obese. In 2016, the prevalence of overweight and obesity among children
aged (5-19) years increased from 4% in 1975 to more than 18% with more prevalence
among boys compared to girls in around 124 million children. Children who suffer from
obesity are most likely to experience psychological disorders, such as depression, anxiety,
and low self-esteem. This shall increase the risk of their suffering from non-communicable
diseases in adulthood, such as cardiovascular and metabolic illnesses, diabetes, and
musculoskeletal diseases which might lead to disability and premature death (Di Cesare et
al., 2019; World Obesity Federation, 2022a).

In Egypt, the nutritional aspect of children’s well-being is gaining increasing
importance, in light of the launching of the extension of the School Feeding Program in
2021 to provide meals to around 12.2 million public school students. Moreover, Egypt is
committed to achieving the Sustainable Development Goals (SDGs) wherein the third goal
is concerned with promoting good health and well-being' in which the risk of obesity could
be positioned (Ralston et al.,2020; Sheldon, 2022).

The indicators provided by national and international sources point to an alarming status
of obesity prevalence among children in Egypt. According to the Global Obesity
Observatory, the probability of Egypt meeting the World Health Organization (WHO)
target of “no increase in childhood obesity” in 2025 is only 2%. Furthermore, the risk score,
postulated by the observatory, regarding having a high percentage of obese children in
Egypt in the next decade is 9.5 on a scale of 11.

On the national level, the 2015 Egypt Health Issues survey indicated that obesity and
overweight prevalence among the studied sample of males aged (15-19) years was 29.5%,
compared to approximately 41.5% for females within the same age group (Ministry of
Health and Population [Egypt], El-Zanaty and Associates, & ICF International, 2015a).

Given the highlighted importance of the issue, this paper aims at examining the association

! United Nations Department of Economic and Social Affairs — SDGs Goal three. Available at:
https://sdgs.un.org/goals/goal3 (Accessed: 15 January, 2022).
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between socio-demographic factors and obesity among children from birth until those aged
18 years in Egypt. The paper is structured as follows: The first section reviews the
prevailing literature on the impact of different socio-demographic factors across different
countries on childhood obesity. The second section discusses the methodology employed,
the variables used, and the data sources. The third section provides a descriptive analysis
of child obesity in Egypt. The fourth section displays the empirical results. The fifth section
provides policy implications and the final section concludes the paper.
Literature review

The relationship between socio-demographic factors and childhood obesity has been
studied extensively in both developed and developing countries using qualitative and
quantitative approaches. Most of the studies have used the body mass index (BMI) as an
indicator of obesity, while the socioeconomic indicators included a wide variety of
factors, such as parental education, place of residence, child’s origin, family size, parental
age, parental occupation, child age, child sex, and family type,” among others.

In developed countries, Jaliusson et al. (2010) studied this relationship among
Norwegian children during the period (2003-2006) using logistic regression, which
revealed that prevalence was higher among primary school children with lower parental
education, while parental employment status and single-parent families or origin were
found to have no impact on children’s obesity. Furthermore, the interaction between age
and sex was found to have a significant impact on obesity, and it was more prevalent among

girls aged (2-5) years compared to boys within the same age group.

Also, in Norway and using the same methodology, Andersen et al. (2005) explored the
changes witnessed in fourth and eighth-grade children’s overweight and obesity during the
period (1993-2000). Obesity increased significantly across the study period among eighth-
grade students, especially boys. Social class, time spent watching TV, or using the
computer, and the frequency of having breakfast were found to be positively associated

with obesity in contrast to the consumption of sweets.

In Switzerland, the socioeconomic determinants of overweight and obesity among

public school children aged (5-14) years during the 2011-2012 school year were analyzed

2 Single or two-parent family.
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using a multivariate logistic regression. Overweight and obesity were found to be highly
prevalent among the selected sample, especially among girls, where the fastest increase in
overweight and obesity was found between ages (1-5) years. Also, citizenship, place of
residence, parental employment status, and socio-professional class were found to have a

significant impact on a child’s overweight and obesity (Jeannot et al., 2015).

Similarly, obesity was found to be more prevalent among girls in Portugal between
March 2009 and January 2010, where the impact of socio-demographic factors on
childhood overweight and obesity was analyzed among children aged (3-10) years using
logistic regression. Childhood obesity among the studied sample was found to be
significantly affected by parental occupation, education and obesity, physical activity, and

eating while watching television (Bingham et al., 2013).

In contrast, obesity was found to be more prevalent among boys aged (10-12) years in
Greece using a survey conducted during the period (October-May 2009). Using logistic
regression, the mother’s age, parental nutritional status, and father’s occupation were found
to be the key predictors of child obesity, while the place of residence did not have any
impact on the latter (Farajian et al., 2012).

Similarly, in France, obesity was found to be more prevalent among boys aged (11-18)
years from middle and high schools during the period (2004-2005). Low parental
socioeconomic status, physical activity, and increased parental obesity played a key role in

the obesity of children (Thibault et al., 2010)

Using the same methodology, obesity among 11-year-old boys and girls in the United
Kingdom was negatively associated with maternal education, while it was negatively
associated with the socioeconomic status of the family for the latter only. In contrast, in
Brazil, obesity among similarly aged boys and girls was positively associated with maternal
education, while it was negatively associated with the family’s socioeconomic status for

the former and positively associated with the latter (Matijasevich et al., 2009).

In the city of Catalonia in Spain, De Bont et al. (2020) studied the time trends associated
with overweight and obesity in children and adolescents over the period (2006-2016)
through employing a qualitative approach. During the study period, they found out that the
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incidence rate of overweight and obesity was the highest among six to seven years old
children, while it declined for children above 7. Also, obesity was more prevalent among
children in urban areas (especially the most deprived areas in terms of employment and
education) compared to rural areas and with non-Spanish nationality.

Regarding developing countries, quantitative analysis has been employed by most
studies mainly through estimating multivariate logistic regression models in contrast to the
situation in Egypt. Dieu et al. (2007) studied the socio-demographic factors associated with
the overweight and obesity of 670 preschool children aged (4-6) years in the city of Ho Chi
Minh in Vietnam in 2005 using univariate and multivariate Poisson regression analyses.
Differences in the wealth index across different households did not have a significant
impact on the prevalence of obesity. Parental weight, father’s education, child’s sex,
duration of breastfeeding, higher birth weight, and shorter sleeping hours at night had a

significant impact on obesity.

In Nigeria, obesity among 1,187 school pupils aged (6-11) years was found to be
positively affected by gender, the family’s socioeconomic status, and being a student at a

private school (Adetunji et al., 2019).

The interaction between a father’s higher education and the wealth index was found to
have a significant impact on child obesity in China using a sample of fourth, fifth, and
sixth-grade students from 26 elementary schools during the period (17 May-23 June, 2017),
while mothers with the same level of education had no significant impact (Liu et al., 2018).
Also, in China, Andegiorgish et al. (2011) found that parental obesity, physical activity,
male gender, parental educational level, mother’s history of gestational diabetes, birth
weight, urban residence, motorized transportation, and eating junk food had a significant
impact on the obesity of school children aged (7-18) years. In Turkey, using a sample of
165 adolescents aged (11-17) years, obesity was found to be significantly affected by
gender, father’s occupation, participation in physical activities in addition to food
preferences, and the number of meals (Giiven et al., 2008). Furthermore, obesity in Nepal
was more prevalent among children aged (6-13) years if their families had less than
2 children, with a high level of income, belonged to an advantaged ethnic group and had a

large weight at birth (Koirala et al., 2015).
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In Egypt, the impact of the socio-demographic factors on child obesity has been
extensively studied using a qualitative approach in most studies. Hassan et al. (2016)
investigated this relationship among a sample of 154 children and adolescents aged (5-18)
years during the period (2013-2016), using the qualitative approach to examine the
relationship between the BMI of the child and his parents in relationship with the
socioeconomic variables of the child. Obesity was found to be more prevalent in urban
areas, and among children whose mothers are housewives, whereas overweight was more

prevalent in rural areas and with the father's education of college or above.

The same relationship was analyzed at different governorate levels, such as Sohag,
Alexandria, Assiut, Port Said, and Fayoum, among others. In Sohag, a studied sample of
711 school children aged (6-14) years during the period (February-May 2016), revealed
that 14.6% of the sample was obese. Obesity was found to be more prevalent in urban areas
compared to rural areas, among children with obese parents and a low level of maternal
education. Diets without fresh vegetables and fruits and early life factors represented in
formula feeding during the early years of life were also found to have a significant impact
on child obesity. However, maternal occupation, frequency of fast food consumption, and
sugary juices, in addition to the practice of physical exercises did not have a significant

impact on a child’s overweight and obesity (Hadhood et al., 2017).

Similar results were reached in Alexandria, Assiut, and Port Said. In Alexandria, a study
on 3,500 children aged (6-12) years enrolled in public and private schools reached that
obesity was more prevalent in urban areas, private schools, high socioeconomic standard
families, and among girls (El-Shafie et al., 2014). In Assiut, primary school children’s
obesity was found to be affected by eating fast food and between meals, irregular physical
activity, the number of meals consumed, and non-consumption of vegetables (Saleh et al.,
2020). Badawi et al. (2013) examined child obesity in Port Said among children aged (6-
12), years where it was found to be more prevalent among children aged (7-8 years),
however, it decreased with age. According to the study, the risk factors of obesity were
socioeconomic factors, bad dietary habits, physical inactivity, and family history of

obesity.
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In Fayoum, Hassan et al. (2018) examined the impact of socio-demographic and
lifestyle factors on the nutritional status of 736 rural school children aged (6-17) years,
during the period (October 2014-April 2015), using logistic regression. It was found that a
negative relationship existed between obesity and age, and it was more prevalent in boys
(17%) compared to girls (12.1%). Father’s educational level and his regular employment
status were found to have a significant positive impact on the child obesity. The bad
lifestyle factor of watching TV while eating was also found to have a positive impact on
the level of obesity, while the family size, eating fruits and vegetables, socioeconomic class
of the student,® and regular exercise did not have any significant impact on the child
obesity.

The risk factors for child obesity in Qena were explored using a sample of primary
school children aged (6-12), years where obesity was more prevalent among girls, children
living in urban areas and those with obese parents. In addition to that, maternal education,
fast food consumption, lack of breakfast intake and physical inactivity were found to have
a significant impact on obesity (Hamed at al., 2019). Similar results were reached in the
Menoufia governorate among the same age group, where two studies were conducted on
the districts of Menouf (Bahbah et al., 2015), and El-Bagour (Salem et al., 2016), the latter
was conducted during the period (2013-2014). However, in El-Bagour, obesity was
positively associated with high-income levels, and in Menouf it was affected by being
enrolled in private schools and the socioeconomic level. During the period (2017-2018),
the same relationship was revisited in the Menoufia governorate and similar results were
reached (Morad, & Allam, 2018).

In the urban Sharkia governorate, obesity was found to be more prevalent among
children aged (14-15) years due to the significant impact of parental education level,
skipping breakfast, snack taking, fast food consumption, watching television for more than
a couple of hours, eating while watching television, and physical activity (Talat, & El
Shahat, 2015). Similar studies were conducted in Alexandria, Mansoura and Minia
governorates, as well (Kamel et al., 2020; Hossein, & Almarhomy, 2017; El-Gilany and
El-Masry, 2011; Salama, & Tayel, 2018). It was found that obesity was more prevalent

31t is measured using 5 indicators which are: crowding index (persons per room); occupation of the father
or mother; education of the father or mother; family income; and sanitation.
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among girls, public school students, children in low socio-economic classes, children with
university-educated fathers and mothers, regular consumption of carbohydrates and
sweets, skipping breakfast and low physical inactivity in Minia governorate. Similar results
were reached in Mansoura and Alexandria in addition to having a positive family history

of obesity, living in a small family size and having a non-working mother.

In addition, Salazar-Martinez et al. (2006) used multivariate logistic regression to
compare the levels of overweight and obesity in Egypt and Mexico among children aged
(11-19) years who attended public schools in 1997 school year in the former and 1998-
1999 school year in the latter. Obesity was found to be more prevalent among girls in the
former, and it was found more prevalent among boys in the latter. In the former, obesity
was affected by age and rural residence, while it was affected by age, years of education,
smoking, vitamin intake, and physical activity in the latter. Using the same methodology,
Hjij (2022) investigated the socioeconomic determinants of the obesity of 12,258 children
aged less than 5 years using the DHS. He found that there was no significant impact of the

wealth index, maternal education and occupation, and place of residence on obesity.

Furthermore, systematic reviews were conducted on the association between
socioeconomic status and child obesity in both developed and developing countries
(Vazquez, & Cubbin, 2020; Fruhstorfer et al., 2016; Dinsa et al., 2012; Mirmiran et al.,
2010; Sobal, & Stunkard, 1989). Results varied across countries where the impact of the
socioeconomic status on child obesity was not definite in developed countries in contrast
to the situation in developing countries, where most of the studies found a direct
relationship, and it was found to be more prevalent among the rich in low-income, middle-
income, and the Middle East countries in contrast to the situation in the high-income

countries.

Hence, it is apparent that the impact of the socio-demographic factors on child obesity
has been analyzed extensively in the literature across both developed and developing
countries, while the impact of the factors differed across countries. Although both the
qualitative and quantitative approaches have been used in the analysis, most of the studies
in Egypt used the former and have been applied on a governorate level. Furthermore, from

the previous analysis, it is obvious that only a few studies have used interaction terms in
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analyzing the risk factors of childhood obesity. Hence, this paper shall analyze the impact
of the socio-demographic factors on childhood obesity across different regions of residence
by using the 2014 DHS covering children from birth until the age of 18 years, which shall
give more conclusive results regarding the risk factors of child obesity. In addition, the
interaction between wealth and both maternal education and the place of residence shall be
employed in the analysis.

Methodology

The impact of the socio-demographic factors on childhood obesity in Egypt will be
analyzed through a secondary analysis of the 2014 Demographic Health Survey (DHS) in
addition to estimating a multivariate logistic regression model. The outcome or dependent
variable of the model is the child obesity. The benchmark for determining whether the child
is obese or not is based on the growth standards set by the WHO. Those standards assigned
BMI standard deviations greater than 3 as a cut-off point for children aged less than 5 to
be considered obese, above 2 standard deviations for children aged 5 to 18 and a BMI
greater than or equal to 30 for adults (World Health Organization, 2021).

The independent variables employed in the model are child age, child gender, wealth
score, maternal education, place of residence, and mother’s nutritional status (represented
by maternal obesity) in addition to the interaction between wealth, and both the place of
residence and maternal education, similar to previous studies already presented in the
previous section. Table 1 provides a description of the variables used in the study.

Table 1

Description of Variables

Child obesity A dummy variable that takes the value of 1 if the child is obese and the value of 0 if

the child is non-obese

Child age Age of children in years (0-18)

Child gender A dummy variable that takes the value of 1 if the child is female and 0 if the child is
male

Wealth score A score is calculated based on the wealth index which is a composite measure of a

household’s cumulative living standard.
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The wealth index is calculated using easy-to-collect data on a household’s ownership
of selected assets; such as televisions and bicycles; materials used for housing
construction; and types of water access and sanitation facilities.

Maternal education A categorical variable that takes the following values (no education — primary
education — secondary education — higher education)

Place of Residence A categorical variable that represents the different regions (urban governorates —
urban Lower Egypt — rural Lower Egypt — urban Upper Egypt — rural Upper Egypt —
frontier governorates)

Maternal obesity Dummy variable that takes the value of 1 if the child’s mother is obese and 0 if she is
non-obese

Source: Ministry of Health and Population [Egypt], El-Zanaty & Associates, & ICF International, 2015c.

The data source is the Demographic Health Survey (DHS) which was first implemented
in Egypt in 1988. Its main focus is furnishing key health and population-related measures
for the following six regional blocks (urban governorates — urban Lower Egypt — rural
Lower Egypt — urban Upper Egypt — rural Upper Egypt — frontier governorates). The key
figures provided by the survey help decision makers evaluate the status of the currently
implemented health-related interventions and articulate new policies in this respect.

The 2014 DHS round comprised questionnaires for both households and married
women. The households’ questionnaire is composed of two parts, in addition to the
inclusion of special modules. Questions related to age, gender, educational level, and
marital status were addressed in the first part, whereas the second part focused on the
ownership status of consumption-related goods, along with elements related to the housing
status, such as how big its size is, and the source of water it depends on. Finally, questions
related to child labor and discipline were addressed in the special modules. As for married
women’s questionnaire, it focused on areas like fertility measures, mothers’ nutritional
status, children’s health, and domestic violence.

Out of the random sample of the 29,172 households that were selected for this round of
the DHS (15,015 households were residing in urban areas, and 14,157 residing in rural
areas, distributed over the different governorates), the number of households who actually
got interviewed was 28,175, whereas the number of interviewed ever-married women was

21,762.
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The study is limited to 32,985 children whose ages range from 0 to 18, and the
respondents of the ever-married women who have children in this age range only are
considered (Ministry of Health and Population [Egypt], El-Zanaty and Associates, & ICF
International, 2015b, 2015c).

Childhood Obesity in Egypt

The objective of this section is twofold: highlighting the severity of the child obesity
problem in Egypt and drawing some descriptive statistics about the characteristics of the
sample in the 2014 DHS.

As per the latest figures released by the WHO, Egypt made it to the 18" rank worldwide,
concerning the prevalence of obesity on the national level. When it comes to the status of
child obesity in the country, the child obesity risk score provides useful directions in this
respect, due to the lack of availability of data on child obesity in specific. This risk score
accounts for “the likelihood of having or acquiring a major childhood obesity problem
during the 2020s taking into account current prevalence levels and risk for future obesity”
(World Obesity Federation, 2022b).

The figure below illustrates Egypt’s rank with regard to the child obesity risk score
which was previously mentioned. The scores demonstrate Egypt’s leading position among
the MENA region countries with a score of 9.5 out of 11, indicating the alarming situation

in the country that needs to be carefully addressed.

Figure 1
Obesity Risk Score by Country
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Source: World Obesity Federation (2022b).
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Another comparison is made to determine Egypt’s position among a number of lower-
middle-income countries. The figures again endorse Egypt’s leading position in the risk

of childhood obesity in the country.

Figure 2
Obesity Risk Score by Country
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Based on Egypt 2014 DHS, the prevalence of obesity among children aged less than 5
years is 16.53% compared to 15.16% among those aged 5 to 18 years. As for the mothers
of children aged 0 to 18, the prevalence of obesity was as high as 55.7%. Moreover, the
Table 2 comprises the gender segmentation of the obese children in the survey, where boys

demonstrated higher percentages in both age groups.

Table 2
Gender Classification of Obese Children

Obese aged (0-less than 5) Obese aged (5-18)

Boys 17.73% 15.82%

Girls 15.23% 14.46%

Source: Ministry of Health and Population [Egypt], El-Zanaty and Associates, & ICF International, 2015c.

Another figure of interest is the mean BMI for the mothers acquiring different

educational levels. The mean values in Table 3 demonstrate the fact that there is little
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difference in the numbers estimated for each level and how they are very close to the
obesity cut-off score which is equal to or greater than 30 for adults (World Health
Organization, 2021). Accordingly, these figures highlight the severity of the problem

among the children’s mothers.
Table 3
Mean BMI For Mothers in Different Educational Levels

Level of Education/ BMI Mean Score for BMI Mean Score for Mothers of
BMI Mothers of Children Aged Children Aged (5-18)
(0- less than 5)
No education 28.9 30.6
Primary 29.4 30.9
Secondary 28.8 30.7
Higher 28.6 30.6

Source: Ministry of Health and Population [Egypt], El-Zanaty and Associates, & ICF International, 2015c.

Finally, Tables 4 and 5 show that there is a statistically significant association between
childhood obesity and child’s age, child’s gender, maternal education, place of residence,

and maternal obesity at 5% significance level using the chi-square test of independence.

Table 4
Prevalence of Obesity Among Children Aged Less Than 5 Years by Subgroups

Obesity of Children 0- less than 5 P -value

Age 0.000
Gender 0.000
Maternal Education 0.015
Place of Residence 0.000
Maternal Obesity 0.003

Source: Ministry of Health and Population [Egypt], El-Zanaty and Associates, & ICF International, 2015c.
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Table 5

Prevalence of Obesity Among Children Aged (5-18) Years by Subgroups

221

Age 0.000
Gender 0.007
Maternal Education 0.040
Place of Residence 0.000
Maternal Obesity 0.000

Source: Ministry of Health and Population [Egypt], El-Zanaty and Associates, & ICF International, 2015c.

Two separate logistic regressions are estimated for the age group O to less than 5 and

that of 5 to 18, respectively, to determine the impact of the socio-demographic factors of

child obesity in Egypt.

The results of the model represented in Table 6 indicate the existence of a relationship
between child obesity and his/her gender and age. As the age of the child increases in both
age groups, his/her odds of being obese decline, holding other factors constant. Also, the

odds of being obese for girls are less than for boys by 22% and 25%, holding other factors

Empirical Results

constant in the age groups (0 to less than 5) and (5 to 18), respectively.

Table 6

Multivariate Logistic Regression

Variable Children aged (0- less than 5) Children aged (5-18)

Odds Ratio S.E. Odds Ratio S.E.
Age 091* (0.019) 0.93* (0.009)
Gender 0.78%* (0.046) 0.75% (0.04)
(Reference Category:
Male)
Wealth score 1 (0.000002) 0.99 (0.000002)

Maternal Education:
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Variable Children aged (0- less than 5) Children aged (5-18)
(Reference Category: No Education)

Primary 0.76 (0.11) 0.88 (0.1)
Secondary 0.93 (0.09) 0.97 (0.07)
Higher 0.98 (0.12) 1.03 (0.2)

Place of Residence:

(Reference Category: Urban Governorates)

Urban Lower Egypt 2.1% (0.53) 1.23 (0.23)
Rural Lower Egypt 1.6* (0.37) 1.38* (0.23)
Urban Upper Egypt 1.8* (0.42) 0.94 (0.16)
Rural Upper Egypt 1.2 (0.29) 0.68* (0.125)
Frontier Governorates 1.3 (0.32) 1.04 (0.2)
Maternal Obesity 1.13* (0.07) 0.69* (0.03)
Wealth*Primary 0.99 (0.000002) 1 (0.000001)
Education

Wealth * Secondary 0.99 (0.000001) 1 (0.000001)
Education

Wealth*Higher 0.99 (0.000002) 1 (0.000001)
Education

Wealth*Urban Lower 0.99 (0.000003) 1 (0.000002)
Egypt

Wealth*Rural Lower 0.99* (0.000003) 1 (0.000002)
Egypt

Wealth*Urban Upper 0.99 (0.000003) 1 (0.000002)
Egypt

Wealth*Rural Upper 0.99 (0.000003) 0.99 (0.000002)

Egypt
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Variable Children aged (0- less than 5) Children aged (5-18)
Wealth*Frontier 0.99* (0.000003) 0.99 (0.000002)
Governorates

Source: Author’s calculations based on the DHS data.
*Refers to odds ratios significant at the 5% level.

Regarding the wealth score, it was found to have an insignificant impact on the obesity
of children across both age groups similar to the results reached by Mowatfi et al. (2019),
where no association was found between obesity in Cairo and the socioeconomic level.
Similarly, maternal education did not have a significant impact on the obesity of children
from birth until those aged 18 years.

At the regional level, the odds of being obese for children aged less than 5 years who
reside in urban Lower Egypt is twice that of children in urban governorates, holding the
other factors constant. Also, being a child aged less than 5 years living in rural Lower Egypt
and urban Upper Egypt increases the odds of being obese by 60% and 80%, respectively,
compared to children in urban governorates, holding the other factors constant. Whereas
in the model for youth, the odds of being obese for children who live in rural Lower Egypt
are 38% greater than those children in urban governorates, while the odds of being obese
for children living in rural Upper Egypt are 32% lower compared to those living in Urban
governorates, holding the other factors constant. Hence, it is apparent that children living
in rural Lower Egypt have higher odds of being obese compared to those living in urban
governorates regardless of their age group.

The odds of being obese for children aged 0 to less than 5 whose mothers are suffering
from obesity is about 13% greater than those whose mothers are non-obese, holding the
other factors constant. On the other hand, in the second model for children aged from 5 to
18, the odds of being obese for children whose mothers are suffering from obesity is about
31% less than those whose mothers are non-obese, holding the other factors constant. This
might be explained by the increased self-awareness among the second group about weight
gain and physical appearance compared to the first group, which is preschool children and
hence rely mainly on being fed by their mothers, who might have a false belief that a fatter
child is a healthy child and that as the child gets older, his baby fat will vanish (Gupta et
al., 2012).
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Finally, the interaction between wealth and maternal education, they were found to be
insignificant in both models highlighting the prevalence of the problem across all
educational levels. Furthermore, the interaction of wealth and region was found to be
significant among children aged (0- less than 5) where the odds of being obese decrease by
1% when the wealth score increases by 1 unit for rural Lower Egypt and frontier
governorates compared by the same effect for Urban governorates, holding other factors
constant.

The findings of the study regarding the significant impact of child age, child gender,
place of residence, and mother’s nutritional status are consistent with previous studies
(Adetunji et al. (2019); Hassan et al. (2017); Badawi et al. (2013); Farajian et al. (2012);
Andegiorgish et al. (2011); Salazar-Martinez et al. (2006); Giiven et al. (2008).

The insignificant impact of both maternal education and the interaction of wealth and
maternal education across both age groups is similar to other studies (Liu et al., 2018).
Regarding the impact of the interaction between wealth and place of residence on

childhood obesity, it has not been examined by other studies.

Policy recommendations

Obesity is a multi-dimensional problem that has severe health and economic
repercussions. Accordingly, adequately tailored policies need to be designed to combat the
spread of this problem at the level of the society’s youngest age group, which is the focus
of this study.

Regarding the governmental efforts and interventions in the arena of combating obesity,
the Ministry of Health and Population has articulated Egypt’s national multi-sectoral action
plan for the prevention and control of non-communicable diseases for the period (2017-
2021) (Ministry of Health and Population, 2017). Although the plan highlighted the
severity of the obesity problem in Egypt along with assigning targets for its eradication,
those targets need to encompass measurable or well-defined indicators that could be
accurately tracked.

Moreover, an initiative was established by both the Ministry of Health and Population
and the Ministry of Education as a part of the 100 Million Healthy Lives initiative that
aimed at detecting several diseases, including obesity, among many school students

amounting to 11.5 million residing in Egypt’s different governorates. Such an initiative
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was announced in 2019 and was resumed again in 2021, successfully managing to examine
about 7 million students (Daily News Egypt, 2021; Leila, 2019). However, official reports
are yet to be released regarding the results of that initiative in terms of the prevalence of
obesity and the treatment plans that should be executed.

Furthermore, the School Feeding Program, introduced by the Egyptian government in
1968 and extended to include all public schools in 2016, aims at enhancing children’s
nutrition, enhancing academic outcomes, and encouraging school enrolment through the
provision of a free fortified meal for children while at school. However, that initiative did
not have a significant impact on the nutritional status of the children receiving the meal
compared to those that did not (Sheldon, 2022). Therefore, further efforts and policies need
to be implemented on different fronts to effectively reduce the alarming childhood obesity
levels in Egypt.

As per the results of the estimated logistic regression, some policies and interventions
are recommended. Working on impacting the food choices of Egyptian households to be
healthier through different channels. The first channel has to do with spreading awareness
among the different economic classes, whether rich or poor. Awareness is a key factor in
containing the spread of obesity, since evidence suggests that people are unaware of the
interrelatedness between obesity and other life-threatening diseases like cancer and non-
communicable diseases like diabetes (World Health Organization, 2022). Accordingly, it
is very important to increase the levels of health literacy among children at schools and
mothers across all socioeconomic classes and educational levels.

Increasing the awareness levels should not be only implemented through a bottom-up
approach starting with neighborhoods, schools, and communities, but also through a top-
down approach where legislative actions should be adopted by the government to
encourage individuals and their children to adopt healthy lifestyles. Project Healthy
Schools (PHS) initiated in 2004 by the University of Michigan in collaboration with the
community and state was proven to be a real success. The project was an intervention by
local authorities through introducing a middle-school-based health curriculum which led
to notable improvements in the students’ health behaviors and cardiovascular risk factors
during four months of the start of the program. Due to its outstanding performance, this

program is now implemented in 140 Michigan middle schools and is extended to high
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schools, as well, through the Science of Wellness Program. This is a clear example of the
importance of collaboration through both top-down and bottom-up approaches to dealing
with the problem of childhood obesity (Project Healthy Schools, 2022; Rogers et al., 2015).

The second channel is focused on the poorest segment of society which is highly
disadvantaged in this respect, when it comes to both the accessibility of healthier food
choices and the affordability of these items for this segment. This channel has to do with
availing fruits and vegetables and other healthier food products, such as olive oil and brown
sugar at subsidized prices at the Ministry of Supply’s outlets and distribution channels.
This is instead of having the subsidized items limited to high-calorie food products that
create an unbalanced and unhealthy diet for the huge number of beneficiaries who rely
heavily on the subsidy system. The feasibility of this solution was investigated by resorting
to the Ministry of Supply which indicated the possibility of granting different incentives
for the merchants who avail fruits and vegetables in their shops. Awareness campaigns and
posters about the benefits of healthier food items could be made available in those shops
as well (Sedky et al., 2021).

Encouraging physical activities within schools is also of paramount importance in the
arena of combating obesity. A specialized school health program in the US, known as
CATCH (Coordinated Approach to Child Health) that focuses on both nutritional
awareness and physical activities, helped in increasing the performance of physical
activities within schools by up to 59% and was proven to help mitigate obesity among
children (Centers for Disease Control and Prevention, 2011).

Finally, since mothers’ obesity significantly affects the probability of their children
being obese, as well, providing awareness among women at the primary health care units,
which are geographically distributed in various governorates, is of crucial importance. It
also implies that mothers in different regional blocs will have equal access to such
awareness campaigns. Accordingly, this endorses the effectiveness of such campaigns.

Another integral part of these campaigns is designing nutritional plans for mothers
suffering from obesity and providing follow-up services. Consequently, mothers’
awareness would positively impact the consumption patterns and food choices of their
children. This could help mitigate the prevalence of obesity among them. Table 7 presents

a summarization of the recommended policies.
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Table 7

Recommended Policies

Policy Maker Proposed Policy

e Equip the staff at the primary health care units with adequate
training on obesity detection and treatment.

Ministry of Health e Spread awareness among children’s mothers and design

nutritional plans for mothers who are suffering from obesity and

provide follow-up services for them through the primary health

care units.

e  Increase the levels of health literacy among children at schools
with particular emphasis on obesity and its negative
repercussions.

e  Promote physical and athletic activities among school
children.

Ministry of Education e Provision of healthy school meals that are balanced in their
nutritional content.

e Examples include the “CATCH” and “Project Healthy

Schools” programs implemented in US schools.

e Offer different financial incentives to the Ministry’s grocery
stores to provide subsidized fruits and vegetables to
beneficiaries.

e Provide healthier options such as subsidized brown sugar, brown

Ministry of Supply rice, and olive oil to beneficiaries.

e Avail awareness campaigns and posters about the benefits of
healthier food items and the negative health repercussions
associated with unhealthy food choices on children’s and

adolescents’ obesity at the Ministry’s grocery stores.

Source: Author’s recommendation.
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Conclusion

This study is an attempt to explore the association between different socio-demographic
factors and the prevalence of obesity among children in Egypt. The importance of the topic
stems from the fact that child obesity has prominent negative health consequences and the
alarming level of childhood obesity in Egypt represented by having the highest child
obesity risk score among the MENA countries. As for the results of the paper, they pointed
out the significance of the child’s gender, child age, mother’s nutritional status, and region
of residence, along with the insignificant impact of the different interactions included in
the model on child obesity. Such results endorse the idea that childhood obesity is
impacting all the social, educational and economic segments of society, and it has become

rooted in the lifestyle and attitudes towards food consumption patterns of different classes.
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Abstract

Mounting public debt has been a chronic problem in many countries, particularly in
developing countries in the 21* century. Although the debt-growth nexus has been
extensively studied, this relationship is still controversial among academics. In this
paper, the impact of public debt (domestic and external debt) on Egypt's economic
growth is empirically examined using quarterly data from 2002 to 2020. To achieve
this purpose, a structural vector autoregression model is employed including the real
gross domestic product (GDP) and domestic and external debt. In addition, the model
includes variables that measure the key channels to transmit the effect of public debt to
economic growth, which are public and private investments and domestic savings. The
results confirm that domestic debt negatively affects real output, whereas an increase
in external debt initially reduces the growth rate, then this effect is reversed in the first
quarter. Regarding the GDP cumulative responses to public debt, the negative impact
of domestic and external debt on economic growth is revealed. However, the external
debt's negative effect on growth lasts in the long run. Moreover, a crowding-out effect
caused by domestic debt is evident in the negative response of private investment to
domestic debt, whereas external debt increases private investment. Furthermore, the
findings support public investment's significant role in stimulating private investment.
Also, there is a high interrelation between domestic and external debt, because the
increase in one drives up the other. The paper's results are relevant to policymakers

because they have critical implications for debt management strategy.

Keywords: Public debt, external debt, economic growth, crowding-out effect,

Structural Vector Autoregression (SVAR)
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Introduction

Accumulated debt has been a major problem in the 21% century that has received an
increasing concern over the world, particularly in developing countries and emerging
economies. Governments depend on public debt to finance their budget deficit. Public
debt, whether domestic or external, can be regarded as a double-edged sword. An
effectively employed public debt to finance efficient projects will increase countries'
economic growth. However, borrowing from the domestic market raises the interest
rates, thereby crowding-out the private sector and hence, slowing down economic
growth. Alternatively, borrowing from abroad provides the needed foreign currency,
enhances confidence in the economy, and fills in the gap between investment and
saving. Nonetheless, external borrowing is unstable and may suddenly stop. Many
indebted countries, actually fall into a debt burden trap or debt cycle that entails
continuous borrowing to pay their loan obligations. Therefore, correcting fiscal
imbalances and lowering the public debt-GDP ratio are at the center of most economic
reform programs.

Since 2016, the Government of Egypt (GoE) has launched a macroeconomic reform
program that targets large domestic and external imbalances and a steady decrease in
the accumulated public debt to stabilize the economy and achieve high economic
growth and employment. According to the International Monetary Fund (IMF) country
report (2019), Egypt's macroeconomic performance has improved since 2016.
Nevertheless, further steps to engage the private sector and promote exports are
essential to boost growth.

Several studies attempt to empirically examine the debt-growth nexus, particularly
in individual countries. Many empirical studies' findings support the negative
correlation between public debt and economic growth, particularly, as the debt-to-GDP
ratio approaches 100% of GDP. They claim that even if expansionary fiscal policy,
through the growing debt-to-GDP ratio, is effective in the short run, its positive effect
will be offset partly by the reduction in economic growth induced by accumulated
public debt (Reinhart and Rogoff, 2010a, 2010b; Kumar and Woo, 2010; Cecchetti et
al., 2011).

The debt negative effect is justified by the ‘debt overhang’ hypothesis which states
that mounting debt hinders countries from borrowing. The reason behind this is that all
earnings are used to pay off the debt rather than investing in new projects, thus, raising

the possibility of default (Karagol, 2002). The “crowding-out” effect is another channel
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created by increased government borrowings which raise interest rates, increase the cost
of borrowing on private investment and reduce economic growth (Abbas, 2007).
Statement of the Problem

The impact of public debt on economic growth is still a controversial issue among
academics and policymakers. Further analysis of this issue is necessary, particularly in
individual countries. Some studies supported the positive effect, while others proved
the negative effect. Whereas, a third group proved the non-linear relation between them,
which implies the existence of a threshold level beyond which public debt negatively
affects growth.

Public debt is considered an essential policy instrument because it has a substantial
impact on economic growth, employment, investment, exchange rate, and more.
Egypt's chronic fiscal imbalances accompanied by the current rise in foreign
indebtedness emphasize the need to better understand the public debt dynamics and
their relation with key macroeconomic indicators. This paper adds to the literature
concerning Egypt and its debt—growth nexus.

The purpose of this paper is achieved by addressing a number of questions:
= What is the short- and long-term effect of domestic and external debt on economic

growth?

» Which type of debt is more detrimental to the economy over the horizon?
= Does the public debt crowd out the private sector?
= What is the relative importance of shocks to debt in explaining the economic growth

response?

What is the relative importance of shocks to debt in explaining other
macroeconomic variables' responses?
The Paper Hypotheses
Ho: There is a statistically significant positive effect of domestic and external debt on
economic growth.
Hi: There is a statistically significant negative effect of domestic and external debt on
economic growth.
The purpose of the paper
The paper seeks to examine the above hypotheses through empirically investigating
the dynamic effect of public debt (disaggregated into external and domestic debt) on
Egypt's economic growth with quarterly data over 2002—2020. Choosing the studied
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period is promoted by the accessibility to high-frequency data. The structural vector
autoregression (SVAR) model is used to examine the debt-growth nexus. The
variables include real GDP and domestic and external debts. Moreover, public and
private investments and domestic savings indicators are included to indicate the key
channels that transmit the impact of public debt to economic growth. The SVAR
model with its useful tools, namely the impulse response functions (IRFs) and the
forecast error variance decompositions (FEVDCs), analyzes the dynamic interaction
in terms of the direction and the magnitude of the responses among variables.
Significance of the Paper

The results provide a basic underpinning for effective fiscal policy and a successful
debt management strategy that maintains sustainable economic growth. Empirical
studies that analyzed the debt-growth nexus in Egypt were very limited. The main
contribution in this paper is to disaggregate public debt into domestic and external
debt. The findings reveal the direction and magnitude of the effect of domestic and
external debt on economic growth. Thus, policymakers can take these findings into
consideration, in particular with the increased reliance on domestic and external
borrowing to finance economic development. Utilizing the SVAR approach is
appropriate to overcome the problems associated with the traditional VAR model.
Moreover, while some papers used annual data when employing the SVAR model,
using quarterly data in this paper yields more reliable results.

Following the introduction, the rest of the paper is structured as follows: Section II
introduces the literature review, section III reviews the development of debt in Egypt,
section IV presents the methodology, section V contains the empirical results, and
section VI presents the conclusion with some policy recommendations.

Literature Review
Theoretical Literature

The debt-growth nexus has been discussed in four approaches. Firstly, the
Ricardian equivalence hypothesis supported the neutrality effect that emerges from
the irrelevance of taxes or government bonds to finance government expenditure.
Assuming forward-looking consumers, they, hence, perceive government budget
constraints while taking their consumption decisions. This results in unchanged
aggregate demand as a response to any type of government spending. Initially,
Ricardo's hypothesis received little attention; however, interests have been renewed

with Barro's (1974) and Buchanan's (1976) papers.
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Secondly, Wagner's “law of increasing state activity,” emphasizes the crucial role
of public expenditure, mostly debt-financed, on economic performance. Saungweme
and Odhiambo (2018) stated that modernization necessitates the crucial role of
government to provide infrastructure. Additionally, the significantly positive debt
impact on growth is introduced in the Keynesian fiscal multiplier, when used to
increase productive spending. This, in turn, stimulates economic activity and crowds-
in private investment under the condition of reduced capital tax rates or a significant
rise in public sector capital investment, which raises the net return to capital
(Elmendorf, & Mankiw, 1999). Holtfrerich (2013) added that the fiscal multiplier is
higher when government spending is financed by increased debt rather than taxes.
Gulde et al. (2006) as well, maintained that domestic borrowing strengthens local
currencies and financial markets, boosts savings, and encourages investment. Delong
and Summers (2012) maintained that the positive fiscal multiplier is associated with
high foreign debt when the economy experiences below potential output, high
unemployment, and absent supply constraints on demand.

Thirdly, the debt overhang hypothesis disagrees with the public debt positive effect.
Myers (1977) stated that ideal future private investment decisions are misinformed
with high public debt. This negative impact results from three channels: First, the
rational expectation theory, which states that inaccurate macroeconomic forecasts or
behavior uncertainty to macroeconomic stabilization policies causes a negative impact
of public debt on economic growth (Churchman, 2001). Such an effect could be
exacerbated by high future policy uncertainty and prospects toward inflation and
financial condition (Cochrane, 2011).

The second channel emphasizes the theory of the crowding-out effect, which exists
when government borrowing reduces the available loanable funds to the private sector
(Huang et al., 2018). The third channel is through the fiscal illusion theorem, which
refers to the failure to exactly recognize the rise of government revenues by taxpayers
because of their unawareness of the mechanism of the tax system. Those consumers
may wrongly recognize changes in taxes as an increase in their net wealth, thereby
increasing consumption at the expense of savings and investment, which reduces
economic growth (Pereira, & Rodrigues, 2001).

Fourthly, an increasing number of literatures recognized the nonlinear relation
between public debt and growth, which argues that there is a threshold level beyond
which public debt negatively affects economic growth. Krugman (1988) clarified that
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the crowding-out effect of debt offsets the crowding-in effect after a certain level of
debt. Also, Sachs (1989) added that growing public debt increases economic
uncertainties, slows down consumption and investment, raises unemployment, and
reduces growth.

Theoretically, the relationship between external debt and growth originated in the
Harrod-Domar model of growth. In his model, capital accumulation in the form of
savings is essential to achieve growth. Within this framework, external debt represents
the capital required to fill in the financing gap in developing countries, thereby
boosting economic growth. Though the continuous debate over the external debt
effect, much empirical literature supports its negative effect on growth. Many
hypotheses were proposed to explain such negative relations such as the debt overhang
hypothesis, crowding-out effect hypothesis, liquidity constraint hypothesis, and debt

Laffer curve theory.
Empirical Literature

Though a large number of empirical studies, conclusions are still conflicting.
Investigating the debt-growth nexus in Ghana, Owusu-Nantwi and Erickson (2016)
used the VECM over 1970-2012. The results supported the positive relationship with
an effect that reaches a 2.8% increase in output with a 1% increase in government debt.
Similarly, Egbetunde (2012) found a long-run relationship between both variables in
Nigeria, particularly when the government utilizes borrowed money to finance the
development process. With a sample of 93 countries (low-income and emerging
economies), Abbas and Christenen (2007) found a positive linear relation between
government debt and growth. Similarly, Uzun et al., (2012) approve the long-run
positive relation between external debt and economic growth.

In contrast, there are studies supporting the negative impact either on individual
countries (Ngugi, 2016) or a group of them (Calderén and Fuentes, 2013). A third group
found the neutral effect of debt on growth. Panizza and Presbitero (2013), with an
instrumental variable approach, proved the impact of debt on the growth rate because
the OECD countries often depend on their central banks as lenders of last resort, and
those countries are still beyond the public debt threshold level. Additionally, Kourtellos
et al. (2013) used a panel linear regression model of 82 advanced economies across

1980-2009. They confirm the neutrality of public debt,
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Reinhart and Rogoff (2010b) found evidence of nonlinearity in 44 countries, 20
advanced economies, and 24 emerging economies over 1946-2009. A larger negative
impact is associated with higher levels of public debt above 90%, however, a limited
effect of debt exists at levels below 60% of GDP. Similar studies tested the nonlinearity
hypothesis such as Cordella et al., (2010) for several developing countries over 1970—
2007, and Kumar and Woo (2010) for a panel of 30 advanced economies over 1970—
2007.

Nevertheless, the 90% threshold suggested by Reinhart and Rogoff (2010a) is not
applicable across all countries. Discrepancies in the debt threshold estimates could
result from different methodologies, period, frequency of data, and assumptions. Law
et al., (2021) provided a lower value estimated at 51.65% with data that covered 71
countries (including Egypt) over (1984-2015). They attributed the lower threshold debt
value in developing countries to inefficient tax systems.

Furthermore, Egert (2012) conducted bivariate regressions over 1960-2010, and
found that the nonlinear impact could exist at much lower values of debt, ranging from
20% to 60% of GDP. Ndoricimpa (2020) applied the panel smooth transition regression
model to 39 African countries (including Egypt) across the period 1980-2012. He found
that the debt threshold ranges from 62% to 66% over the whole sample. He further
conducted a robustness test by separating the sample into categories based on income
level and resource abundance. As for the middle-income and resource-intensive
countries like Egypt, he found that the debt threshold was 58%—63%.

Additionally, Alshammary et al., (2020) found that the debt-to-GDP threshold in the
MENA region over 1990-2016 is estimated at 58% on average, which is lower than
that of earlier studies for developing countries. However, Omarane et al., (2017) (cited
in Alshammary et al., (2020)) concluded that this value is 39.5% on average for Tunisia,
Turkey, Morocco, and Egypt. Another value was estimated at 42% for Tunisia, Algeria,
Morocco, and Egypt (Khanfir, 2019). El-Barmawy (2021), as well, concluded that the
threshold level is 79.4% for the public debt, while this level was 27.81% for the external
debt.

Limited studies analyzed the debt growth in Egypt. EI-Mahdy and Torayeh (2009),
using a cointegration technique over 1981-2006, confirmed that debt negatively affects
growth significantly. Using a descriptive analysis approach, El-Ghouty (2018)
identified this relationship in 2011. His recommendations included efficient allocation

of expenditures, restructuring the revenue sources, reforming the tax system, and
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developing the capital market. Likewise, Abdel-Wahed (2020) agreed with the negative
impact of public debt on growth in the short run, which turns out to be positive in the
long run. Nevertheless, Khalil (2020) confirmed the positive effect of general
government debt on growth using a VAR model with annual data from (1980-2017).
However, El-Khedrawy (2021) confirmed the significantly negative impact on growth
in the short and long run across the period 1982-2014.

In comparison, Abuzaid (2011) tested the relationship between external debt and
growth and external debt service on investment in Egypt, Morocco, and Tunisia across
the period 1982-2005. His results complement some theories that call for contributing
external debt in stimulating economic activity. Nevertheless, Sharaf (2021), using a
Nonlinear Autoregressive Distributed Lag (NARDL) model, found that external debt
has a statistically negative impact on growth in the short and long run. In addition, the
findings show that the threshold level of the external debt to GDP ratio is 96.7%.
Likewise, El-Dawakhly (2021) and Ibrahim (2021) concluded that there is a negative
effect of external debt on the GDP.

Other studies focused on forecasting Egypt's public debt size or evaluating its
sustainability. Alba et al., (2004) found a high debt-to-output ratio compared with that
of several lower- to middle-income countries and that drivers of the debt are primarily
structural. Massoud (2014) attempted to forecast the size of Egypt's public debt with
different scenarios of growth and fiscal policy. His findings supported public debt
sustainability till 2020 and the contribution of economic growth in lowering public debt.
Moreover, Al-Nashar (2019) studied the main drivers of debt growth in Egypt. She
found that exchange rate depreciation is important to debt accumulation in addition to
the primary deficit. Table (1) summarizes several empirical studies on the debt—growth

nexus.
Table 1
A Summary of Selected Studies That Estimated the Debt-Growth Nexus

Author/s Period Countries = Methods Findings
Kumar, & 1970-  Panel of 38 Pooled OLS, robust There is an inverse
Woo 2007 advanced regression, Fixed effects  relationship between
(2010) and panel regression, SGMM initial debt and
emerging (GDP, population, subsequent growth.
economies  investment, government  This impact is smaller
size and government in advanced countries.

debt).
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Panizza, & 1993- 17 OECD OLS regression (GDP Debt is negatively
Presbitero 2010 countries growth, public debt to correlated with growth.
(2014) GDP ratio, national gross Nevertheless, this effect
savings (% of GDP), disappears with the
population growth, inclusion of an
secondary education instrumental variable
years, trade openness, that captures the link
inflation, age between foreign debt
dependency ratio, and and exchange rate
ratio of liquid liabilities ~ volatility.
to GDP).
Calderon, 1960- 136 Regression Analysis There is a significantly
& Fuentes 2010 countries (GDP per capita, GDP negative impact of
(2013) (Latin per capita growth, Public debt on growth.
America, growth volatility,
East Asia, secondary school
and the enrollment, domestic
Pacific, credit claims on the
Eastern private sector to GDP,
Europe, and Ratio of exports and
Central imports to GDP, gross
Asia) govt. debt to GDP,
inflation rate).
Gomez- 1961- 11 ARDL method (GDP, There is a long-run
Puig, & 2013 countries in  net capital stock and negative effect of public
Sosvilla- the Euro public debt, employment, debt on economic
Rivero Area life expectancy). growth, However, the
(2017) short-run may vary with
the individual countries.
Uzunetal., 1991 — apanel of ARDL model to examine The findings support
(2012) 2009 19 the impact of foreign the long-run positive
transitional ~ debt correlation between the
economies variables.
Rosoiu 1995-  Romania Simple VAR (Real GDP  The growth stimulated
(2019) 2020 growth rate, total after the initial decrease
government expenditures  in the first period.
and revenues (% of
GDP), Gen. consolidated
gross debt (% of GDP),
unemployment rate).
Bal, & 1980- India ARDL model (GNP, There is a long-run
Rath 2011 domestic liabilities, relation between public
(2014) external liabilities, debt ~ debt and growth.
service (% of GDP), Domestic and external
exports) debts significantly
negatively affect
growth.
Umaru et 1970-  Nigeria OLS method (GDP External debt
al., (2013) 2010 growth rate, external negatively affects

debt, and domestic debt)

economic growth, but
domestic debt has a
positive effect.
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Egbetunde  1970-  Nigeria VAR-Cointegration There is a long-run
(2012) 2010 (Real GDP, external debt relationship between
outstanding, and public debt and growth.
domestic debt) Also, there is bi-
directional causality.
Emmanuel, 1981-  Nigeria ARDL model (RGDP, External debt
& Olufemi 2016 ratio of External debt to  negatively affects
(2019) GDP, trade openness, growth
gross fixed capital
formation (% of GDP),
official exchange rate).
Ngugi 1980-  Kenya Time series Regression Increasing levels of
(2016) 2013 Model (RGDP growth, domestic debt crowd
private investment out private investment.
growth, external debtto  External debt causes
GDP, inflation rate, real ~ debt overhang problems
interest rate, total debt in the long run. Debt
service as a % of GNI, Service affected RGDP
Real exchange rate, negatively.
domestic debt to GDP).
Owusu- 1970-  Ghana VECM (GDP growth Public debt has a
Nantwi, & 2012 rate, public debt, public  significantly positive
Erickson consumption long-run impact on
(2016) expenditure, inflation, growth. A short-run
investment spending, bidirectional causality.
openness, and population
growth).
Mohamed 1969-  Sudan VECM (GDP, external There is long-run
(2018) 2015 debt to exports ratio, equilibrium relationship
nominal official among the variables.
exchange rate and External debt positively
foreign direct affects economic
investment). growth, while FDI and
exchange rate have a
negative impact.
El-Mahdy, 1981-  Egypt Cointegration model Public domestic debt
& Torayeh 2006 (GDP per capita growth  negatively affects
(2009) rate, public domestic growth.
debt to GDP).
AbuBakar, 1980- 37 OECD Mundlak decomposition  Public debt has a
& 2018 countries (Macroeconomic significantly negative
Mamman variables) permanent and positive
(2021) transitory effect on

growth

Source: Author's summary.
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Development of Public Debt in Egypt

Public debt! in Egypt has long been mounting since the 1970s. As a result of the
1973 war, the ratio of public debt to GDP registered 71.5% in 1976, external debt, as
well, started to emerge in the mid-seventies registering 83.96% of the national income
(Abdel-Wahed, 2020). Public debt to GDP ratio continued to rise during the 1980s
reaching 116% in 1986, as well as the external debt ratio to exports registered 416%.
Accumulated debt has exacerbated by the end of the 1980s resulting in a debt crisis.

In the early 1990s, Egypt embarked on a comprehensive economic reform and
structural adjustment program (ERSAP) with the aim of correcting the macroeconomic
imbalances represented by prolonged deficits in the budget and the balance of
payments, high inflation, and multiple exchange rates. The ERSAP accompanied by the
Paris Club agreement had remarkably reduced the external debt to USD24 billion in
1994 compared to USD49 billion in 1988. However, the rising trend of domestic debt
continued in the 1990s due to the government sterilization policy through issuing
treasury bills. In 2001, domestic debt reached EGP273 billion compared to EGP176
billion in 1991. This trend was accompanied by a high growth rate that registered
5.58%, 6.05%, and 6.37% in 1998, 1999, and 2000, respectively.

In the early 2000s, public debt indicators showed an increasing trend due to an
expansionary fiscal policy along with the decision to float the Egyptian pound in
January 2003. Public debt to GDP ratio increased from 76.6% to 98% in 2005.
Similarly, external debt increased to USD28.9 billion in 2005 with a percentage of 40%
to national income. The average growth rate had been low registering 3% over (2001-
2003), whereas it increased in the following three years to reach 4.09%, 4.47%, and
6.84%, respectively. Therefore, the government implemented a number of fiscal reform
measures such as tax reform procedures and fuel subsidies reduction in the period
(2006-2010). Consequently, the public debt-to-GDP ratio decreased from 85.9% in
2005 to 70% in 2010. Additionally, the external debt-to-national income ratio declined
to 17% in 2010. The reform measures were reflected in a high growth rate that reached

7.09%, and 7.16%, in 2007, and 2008, respectively. Figure (1) illustrates the

! Public debt is classified into two categories, according to the IMF and the World Bank:

First, domestic debt includes all treasury bills and bonds domestically issued. It includes the government
sector, consisting of central and local administrative units, service authorities, economic authorities, and
the National Investment Bank.

Second, external debt includes treasury bills and bonds issued with foreign currency and international
bonds. External debt has three components: medium- and long-term external debt guaranteed by the
government, medium- and long-term of private sector debt, and short-term external debt.
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Figure 1

Development of Domestic Debt in Egypt over (FY 2001/02-2019/2020)
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However, government debt had increased once again following the economic
slowdown after the 2011 uprising. The ratio of public debt to GDP had elevated from
73% in FY 2011/12 to 94.5% in 2016/17 to reach EGP3.3 trillion. External debt, as
well, increased from USD34.9 billion in 2011 to USD92.6 billion in 2018 and then to
USD123.5 billion by June 2020 due to the IMF loan and the issuance of international

bonds. Figure (2) illustrates the development of external debt.

Figure 2

Development of External Debt in Egypt over (2001/02-2021/22)

180,000

160,000

140,000 31%

120,000 28%
100,000
80,000

60,000

29,396 28,949
40,000 g 661 T 29872 g

20,000 I I
0

29,898

wu
()
w

2003/2004 [ <
2004/2005 [
2005/2006 [
2006/2007 [
2007/2008 |
2008/2009 [
2009/2010 |
201072011 [
201172012 [ -
201272013 [
2013/2014 _

2001/2002
2002/2003

23%

33,893

20%

31,531 34,906 34,385

155,709
34.5%

34.0% 34.1% 34.2%

17%

16% 15%

43 23346067 35 64

33,694

2015/2016 IS
2016/2017 |

2019/2020

—
o~
o
N
~
o
~N
o
o~

2014/2015
2021/2022*

B External debt (S million)

Source: Ministry of Finance, Monthly Statistical Bulletin, Different Issues.

* Data updated from the Central Bank of Egypt (CBE) Online Database

247



Public Debt and Economic Growth in Egypt:
A Vector Autoregression Approach

Since 2016, the GoE has embarked on a macroeconomic reform program. The main
objectives have been correcting large domestic and external imbalances, achieving
macroeconomic stabilization and recovery in economic growth and employment, and
steadily decreasing the accumulated public debt. High public debt actually increases
Egypt's vulnerability to a lack of investors' confidence and tightens global financial
conditions. According to the IMF country report (2019), Egypt's macroeconomic
performance has improved since 2016. However, continuous structural reforms should
be maintained over the medium term. Figure (3) illustrates the growth rates of GDP,
domestic debt, and external debt, which indicate that a high GDP growth rate is
associated with a rise in domestic debt unless the government adopts fiscal measures to
reduce the debt. However, heavy reliance on external borrowing increased since
2012/13 to address the lack of foreign reserves due to the prevailing circumstances.
Figure 3
The Growth Rates of GDP, Domestic and External Debt over (2002/03 — 2021/22)
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** Data updated from the Central Bank of Egypt (CBE) Online Database
The fiscal consolidation program was successfully implemented to lower the debt-
to- GDP ratio to 87.2% in June 2022 from 103% in June 2017. A primary surplus target
of 1.3% of GDP was met in FY 2020/21 and will likely continue over the medium term
to keep the ratio of public debt to GDP in a steady downward trend. Despite these
achievements, the debt absolute amount is still accumulating and has negatively

affected the debt structure. The domestic debt which represents 85% of total
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government debt is mostly short-term debt. Almost half of the domestic government
debt is rolled-over every year. This, in turn, remarkably raises the financing
requirements and the refinancing risks that emerge from high-interest rates due to
contractionary monetary policy (Al-Nashar, 2019). Short-term debt (T-Bills) increased
from 33.9% of gross domestic general government debt in June 2016 to 47.5% in June
2018. Thus, the debt service payments increased from 15% of total budget expenses in
2008/09 to 35.2% in 2017/18 (Abdu, 2019).

As a response to COVID-19 repercussions, Egypt's fiscal policy was eased, by
increasing health spending and social protection in 2020. A fiscal stimulus package
reached 1.8% of GDP in addition to some fiscal and monetary measures taken to
support the economy (Bower, 2021). In spite of the rise in the overall deficit by EGP3.5
billion in the first quarter of FY 2020/21, Egypt has managed to reduce its ratio to GDP
to 2.1% compared to 2.2% in the previous year. The primary surplus, as well, dropped
to 0.0% of GDP. However, the fall in public debt has reversed, where debt increased to
81% of GDP by the end of June 2020. This was due to the rise in total expenditures by
EGP33.5 billion to register 5.3% of GDP because of the increase in subsidies, grants
and social benefits by EGP20.6 billion. By June 2021, the overall deficit reached
EGP472.3 billion with a ratio of 7.4% of GDP as the government supported the sectors
hardly affected by the pandemic, continued upgrading the infrastructure and improved
the services. In addition, the primary surplus registered 1.5% of GDP (The Central Bank
of Egypt, 2020/21a).

The pandemic had caused a shortage of foreign currency due to a fall in tourism and
Suez Canal revenues, a drop in remittances, and a decline in exports. To avoid
depreciation in the Egyptian pound, the GoE depended on external borrowing, which
jumped to 35% of GDP in 2020. As Egypt was recovering from the COVID-19
repercussions, its economy once again was hit by the consequences emerging from the
Ukrainian war in 2022. Being the largest wheat importer, Egypt's import bill jumped
from USD270 to USD435 a tonne after the war. Higher commodity prices, disruptions
in tourism flows, and financial market uncertainty have put the fiscal position under
pressure. A fiscal stimulus package has been announced to support vulnerable people.
Thus, the debt-to-GDP ratio increased to 88.3% of GDP at the end of June 2022
compared to 87.9% in the previous year.

The external position has been under pressure when the international reserves and

the foreign currency sharply dropped following a large capital outflow of USD21
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billion due to repercussions of the Russian-Ukrainian war on the financial markets.
With regard to Egypt's external debt position, it continues to be within manageable
ranges. As of June 2022, total external debt reached USD155.7 billion of which 82.9%
is long-term debt, while short-term debt accounts for 17.1%. In terms of currency
composition, the US dollar represents the major borrowing currency with a percentage
of 66.5% of total external debt, followed by Special Drawing Rights (SDR) with a
percentage of 15.0% and the Euro's percentage is 10.5%. By the end of June 2022,
external debt stock to GDP registered 32.6%, whereas the debt-service ratio reached
37.1% in June 2022 (The Central Bank of Egypt, FY 2021/22b).

High domestic debt has been mainly due to the chronic budget deficit. The reason is
the high population growth rate that puts pressure on goods and public services, thereby
raising public expenditures. This expenditure is not accompanied by an increase in
revenues (Figure (4)). According to Al-Nashar (2019), exchange rate depreciation is
the second contributor to the accumulated debt. There are two ways to finance such a
deficit: internal or external borrowing. Governments, in general, prefer borrowing from
domestic markets since external borrowing is complicated by political considerations,
confidence in the economy and targeting specific projects. There are two sources of
domestic finance on which the government depends: (i) borrowing from individuals
and the banking system, but this source may crowd out private investment; and (7i)
borrowing from the Central Bank which increases the money supply, thereby creating
inflationary pressures. However, external debt provides the required foreign currency,
finances the deficit at a lower cost, boosts confidence in the economy, and increases

economic growth when invested in productive projects.



Public Debt and Economic Growth in Egypt: 251
A Vector Autoregression Approach

Figure 4
Development Trends of Total Revenues, Expenditures (EGP Mn.), and Overall Fiscal
Balance Over (2006/07 — 2019/2020)
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Theoretical Framework of the SVAR Method

This paper utilizes the SVAR method, which was introduced by Sims (1986),
Bernanke (1986), Blanchard, and Watson (1986). This method presents a systematic
way to capture rich dynamics in multiple time series in a statistical way that is easy to
use and interpret. Early VAR studies were criticized for being "atheoretical
macroeconometrics", because identification assumptions depend on variables ordering
without a theoretical basis (Cooley, & Le Roy, 1985). Hence, the SVAR method was
introduced to connect data analysis with economic theory. Moreover, the SVAR
method provides the solution for the endogeneity problem, which has been the most
debatable problem using econometric techniques, particularly when debt-growth

relation is analyzed.
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Variables Data

The SVAR model includes six variables from Q1 2002 to Q1 2020, as follows:

Real GDP (Y1) is the main targeted variable.

Gross domestic debt (DDy) and external debt (EDy) as indicators for the public
debt.

Domestic savings (S¢) as an indicator of the financing gap.

Private investment as a percentage of GDP (PVy) as a proxy of the growth in
capital stock.

Public investment as a percentage of GDP (PB;) as an indicator of one of the main
channels of debt.

A dummy variable (d2011) is included to account for the disturbances of the
January 25 revolution in 2011. Testing the significance of (d2011) to the model,
the likelihood ratio test indicates that the dummy variable significantly belongs

to the model and not a redundant variable at 1 percent significance level®.

Data are collected from the Central Bank of Egypt, the Ministry of Planning and

Economic Development, and the Ministry of Finance. The data are in real terms and

natural logarithmic forms except for the public and private investments as percentages

of GDP. Data are seasonally adjusted utilizing the X12 method in E-views.

The SVAR Model

Consider the Structural VAR system as expressed in the following equation:

A(0)Xi=p+A(L) Xept+ e (1)

where A(0) is the matrix of contemporaneous interactions, X: = [Y, DD, ED, S, PB,

PV]

is (nx1) vector containing each of the n variables included in the VAR, A(L) is

pth order matrix polynomial in the lag operator L3, p is a vector of constants and e;

=[e, e¥d, %, e°, e, eP*]' is a vector of structural innovations which are assumed to be

contemporaneously correlated but not autocorrelated.

2 See Appendix | for the likelihood ratio test.
3 The lag operator (L) works as follows: Ly = yt.1 , L%yt = Lyt.1 = yt2 , .... ,L"yt = Yen . The lag
polynomial A(L) takes the general form A(L) = AjL + AL2 + ... + A,LP.
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The starting point is to obtain the reduced-form:

Xe=p + AL Xt + & (2)

where :

W =A0)"p

A(L) =A(0)" A(L)

g =A0)! e

From equation (2), it appears that the reduced-form residuals (&) is a function of
the structural innovations (e)) and the contemporaneous interaction among the

variables, where:

& = A(O)_1 Ct (3)
Reduced form residuals (g;) represent linear combination of structural innovations,

which impedes getting a precise economic interpretation.

In order to obtain the impulse response functions and the variance decompositions, the
structural innovations (e;) not the reduced-form residuals (e;) are needed. So,
identification of the dynamic effects of the unobservable exogenous shocks is

necessary.
The SVAR Identification

The contemporaneous restrictions assume that the shocks have temporary effects on
the variables. Quarterly data have a significant role in the identification, because
policymakers cannot respond to changes in the economic circumstances within a
quarter. Such restriction is relatively easy to evaluate and argue about because it
depends on actual observations and available information about the delayed response
of particular variables to disturbances.

According to Amisano and Giannini (1997), identification is obtained through
imposing restrictions according to the AB model* and yields:

A8t = Bet

4 See Appendix II for more details about the AB model of identification.
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In matrix notation:

— — ——Syt — = y, —
1 ap a3 aw ais as bp 0 0 0 O O [C
gdd odd
ax 1 ax ax ax ax 0 b, O 0 0 O t
d
%% ed
a1 ax 1 ass ass  ase _ 0 0 bss O 0 O C
SSt S
Az as a1 as  as 0 0 O basa O O Ct
b
Spt pb
ds1 as; as3 ass 1  asg 0 0 0 0 b55 0 et
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The minimum number of restrictions required in the AB model is K> + K(K — 1)/2,
to be imposed on the matrices A(0) and B for exact identification® from an estimated
VAR with K-variables and p-lags (McCoy, 1997; Enders, 2010). Thus, the
identification of the structural shocks proceeds with 30 zero restrictions on B and 15

contemporaneous restrictions on A(0) such that:

a14 = a15 = A16 = A23 = 24 = A25 = A26 = 431 = A32 = A34 = A35 = @36 = A45 = A46 = as6 = 0.
The response of real output to savings and private and public investment takes longer
than a quarter. Therefore, the coefficients ais, ais, and aje are set to zero. Moreover,
issuing treasury bills or bonds is taken on an annual basis, and domestic debt does not
respond to the other variables within a quarter; thus, (a23, ax4, a2s, and ase) are restricted
to zero. Similarly, borrowing from abroad is unaffected by the other variables within a
quarter (a31, a32, a34, a3s, and ase). Also, the responses of domestic savings to public and
private investments and of public investment to private investment take more than a

quarter; hence, (ass, ass, and ase) are restricted to zero.

Empirical Results

In this section, the SVAR analysis is introduced through the impulse response
functions and the forecast error variance decompositions. The first tool of analysis
shows the impact direction of each variables' error on other variables. While, the
second one reveals the magnitude of the shocks' effect on other variables at

a given horizon.

5 The SVAR model is estimated using JMulti and E-views software.
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Testing the Model Properties

The Augmented Dickey-Fuller (ADF) test is conducted to test for the integration
properties. Results in Appendix II confirm the rejection of a null hypothesis of a unit
root at 1% significance level for public investment as a percentage of GDP, while the
null hypothesis is accepted for the other variables, which become stationary in the first
level. The optimal lag length is 1 lag according to four tests.’ It satisfies stability of the

VAR, which maintains that the model is invertible
The Impulse Response Functions (IRFs)

The paths of IRs are reported over 20 quarters. Using a bootstrap method, the
confidence intervals are computed to evaluate the statistical significance. The estimated
responses correspond to one standard deviation error in impulse response with a 95%
bootstrap confidence interval through 1,000 bootstrap replications. The Efron and Hall
percentile confidence interval method is used (Efron and Tibshirani, 1993).

The Effect of Debt on Economic Growth

A positive shock to domestic debt negatively affects real output by a minimum value
equivalent to 0.01 units and lasts for one quarter. This is inconsistent with the
Keynesian theory. However, the impact of external debt shock initially reduces the
growth rate by 0.02 units then it increases in the first quarter before the effect
disappears. The positive impact of external debt could be attributed to stimulated output
levels and increased productivity (Figure (5)).

Figure 5
Real Output Responses to Domestic Debt and External Debt Shocks
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Source: Authors’ calculations

® The sequential modified LR test statistic (each test at 5% level) (LR), Final Prediction Error (FPE),
Hannan-Quinn information criterion (HQ), and the Akaike Information Criterion (AIC).
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Alternatively, the output cumulative responses to both debt-positive shocks confirm
that a positive shock to external debt has a long-lasting negative effect on growth.
Nonetheless, the accumulated response to domestic debt is an initial decrease, but the
effect fades quickly. In contrast, the accumulated response of real output to a positive
shock to external debt causes an initial decrease of 0.2 units followed by a long-lasting
decrease of 0.1 units (Figure (6)).

Figure 6

Real Output Responses to Domestic Debt and External Debt Shocks
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Our results complement the predominant view that public debt negatively affects
economic growth in the short or long run. Even if there is a positive impact of debt, it
is likely short lived. This positive effect of debt was empirically evident in Finland,
Germany, Portugal, and Spain due to the countries' increasing productive capacity and
efficiency (Gomez-Puig, & Sosvilla-rivero, 2017). These results imply that foreign debt
could hinder growth through increasing vulnerability to shocks, crowding-out channels,
or the debt-overhang hypothesis (Krugman, 1988). The external debt's long-run
negative impact on growth complements findings from Zimbabwe (Mashingaidze,

2014) and Kenya (Ngugi, 2016).
The Dynamic Interaction Among Variables

A positive shock to domestic debt initially decreases private investment with
0.2 units followed by a rise in the second quarter that reaches 0.15 units before the
effect dies out. However, the external debt positively affects private investment peaking
in the first quarter at 0.4 units and then disappearing (Figure (7)). So, there is some

evidence of a crowding-out effect caused by an increase in domestic debt.
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Figure 7

Private Investment Responses to Domestic and External Debt Shocks
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Private Investment increased by 0.2 units in the first quarter following a positive
shock in public investment (Figure (8)). This emphasizes the importance of public
investment in driving private investment.
Figure 8

Private Investment Responses to A Public Sector Investment Shock
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Figure (9) illustrates that a rise in domestic debt encourages public investment by
0.2 units for almost one quarter. However, a positive shock to external debt reduces
investment in the public sector by 0.4. This effect dies after two quarters.

Figure 9

Public Investment Responses to a Public Debt Shock
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An analysis of the debt impact on domestic savings reveals that domestic and
external debts negatively affect domestic savings by 0.04 units each. This impact is
immediate for external debt or the first quarter for domestic debt (Figure (10)).

Figure 10

Public Investment Responses to a Public Debt Shock
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Figure (11) shows the high interrelation between domestic and external debt. An
increase in domestic debt drives external debt up by 0.2 units in the first quarter.
Similarly, an increase in external debt raises domestic debt by 0.14 units. However,
public investment has a contradicting effect on both debts. The domestic debt decreases
by 0.02 units in the first quarter, whereas the external debt increased by 0.14 units
following a positive shock.
Figure 11

Domestic and External Debt Responses to Shocks of Some Variables
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The Forecast Error Variance Decompositions (FEVDCs)

The FEVDCs for each variable reveal the proportion of the movement in this

variable due to its own shock versus the shocks in other variables at a given horizon

(Table (2)).

Table 2

The Forecast Error Variance Decompositions

Proportions of Forecast Error in Y Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.91 0.00 0.09 0.00 0.00 0.00
2 0.87 0.02 0.10 0.00 0.00 0.01
4 0.84 0.02 0.10 0.00 0.01 0.03
6 0.84 0.02 0.10 0.00 0.01 0.03
8 0.84 0.02 0.10 0.00 0.01 0.03
10 0.84 0.02 0.10 0.00 0.01 0.03
14 0.84 0.02 0.10 0.00 0.01 0.03
20 0.84 0.02 0.10 0.00 0.01 0.03
Proportions of forecast error in DD Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.01 0.99 0.00 0.00 0.00 0.00
2 0.03 0.92 0.01 0.01 0.00 0.03
4 0.04 0.89 0.01 0.01 0.02 0.03
6 0.04 0.89 0.01 0.01 0.02 0.03
8 0.04 0.89 0.01 0.01 0.02 0.03
10 0.04 0.88 0.01 0.01 0.03 0.03
14 0.04 0.88 0.01 0.01 0.03 0.03
20 0.04 0.88 0.01 0.01 0.03 0.03
Proportions of forecast error in ED Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.00 0.00 1.00 0.00 0.00 0.00
2 0.01 0.09 0.77 0.05 0.04 0.04
4 0.01 0.10 0.76 0.05 0.04 0.04
6 0.01 0.10 0.76 0.05 0.04 0.04
8 0.01 0.10 0.76 0.05 0.04 0.04
10 0.01 0.10 0.76 0.05 0.04 0.04
14 0.01 0.10 0.76 0.05 0.04 0.04
20 0.01 0.10 0.76 0.05 0.04 0.04
Proportions of forecast error in S Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.00 0.00 0.04 0.96 0.00 0.00
2 0.02 0.03 0.03 0.92 0.00 0.00
4 0.02 0.03 0.04 0.90 0.01 0.00
6 0.02 0.03 0.04 0.90 0.01 0.00
8 0.02 0.03 0.04 0.90 0.01 0.00
10 0.02 0.03 0.04 0.90 0.01 0.00
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14 0.02 0.03 0.04 0.90 0.01 0.00
20 0.02 0.03 0.04 0.90 0.01 0.00
Proportions of forecast error in PB Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.03 0.01 0.09 0.00 0.87 0.00
2 0.04 0.01 0.08 0.00 0.87 0.00
4 0.04 0.01 0.07 0.00 0.88 0.00
6 0.04 0.01 0.07 0.00 0.88 0.00
8 0.04 0.01 0.07 0.00 0.88 0.00
10 0.04 0.01 0.07 0.00 0.88 0.00
14 0.04 0.01 0.07 0.00 0.88 0.00
20 0.04 0.01 0.07 0.00 0.88 0.00
Proportions of forecast error in PV Accounted for by:

Forecast Horizon Y DD ED S PB PV
(Quarters)

1 0.02 0.01 0.00 0.00 0.30 0.67
2 0.03 0.01 0.02 0.03 0.30 0.61
4 0.05 0.01 0.03 0.04 0.28 0.58
6 0.06 0.01 0.03 0.04 0.28 0.58
8 0.06 0.01 0.03 0.04 0.28 0.58
10 0.06 0.01 0.03 0.04 0.28 0.58
14 0.06 0.01 0.03 0.04 0.28 0.58
20 0.06 0.01 0.03 0.04 0.28 0.58

Source: Author’s Calculations.

Movement in the real output is mainly driven by its own shocks over the forecast
horizons. Shocks to external debt are the second source of variation in real output with
10% after the second quarter. Regarding the public debt, it is mainly driven by its own
shocks, whereas domestic debt becomes the second source of variation in external debt
from the second quarter with 10%.

The variance decomposition reveals that the domestic savings and public and private
sectors' investments are mainly driven by their own shocks all over the forecast
horizons. Shocks to public investment explain almost 30% of the movement in private
sector investment over the forecast horizon since they represent the second source of
variations after their own shocks. These findings indicate the importance of public

investment in stimulating private investment.
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Conclusion

This paper empirically examines the impact of Egypt's public debt on economic
growth across Q1 2002—-Q1 2020. Toward this target, an SVAR approach is employed
including Real GDP, domestic and external debt, public and private investments, and
domestic savings.

Being inconsistent with the Keynesian theory, the domestic debt negatively affects
real output and lasts for one quarter. However, a positive external debt shock initially
decreases the GDP growth rate followed by an increase in the first quarter. This results
from stimulating output and increased productivity.

Alternatively, the output cumulative responses to debt reveal the negative impact of
external debt on growth in the long run. Nonetheless, the accumulated response of real
output to domestic debt is an initial decrease, but the effect fades quickly. There is
evidence of the crowding-out effect caused by domestic not external debt. Furthermore,
an increase in public investment stimulates private investment. This effectively
emphasizes the importance of public investment in driving private investment.

Tracing the impact of public debt on public investment, domestic debt encourages
investment for almost one quarter and external debt reduces public investment by
0.4 units for two quarters. This, in turn, implies that increasing external debt to
encourage public investment is unreliable. Furthermore, the findings confirm that
domestic savings are negatively affected by external and domestic debt. There is a high
interrelation between domestic and external debt. However, public investment has
contradicting effects on both debts. The findings reveal that external debt is the second
source of movement in the real output after its shocks.

The results are relevant to policymakers because they have implications for the debt
management strategy. First, designing policies to effectively utilize and manage the
public debt to increase productive activities and, hence, promote economic growth.
Second, external debt rather than domestic debt could have a slight short-lived effect in
stimulating economic growth. This could be due to the nature of the external debt that
increases countries' access to resources, rather than transferring resources within the
country. However, cautious policies should consider the external debt's negative long-
run impact. Third, increasing external debt to encourage public investment is not
recommended. Fourth, the positive robust impact of public investment on the private

sector emphasizes the crucial contribution of public investment in stimulating private
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investment. Fifth, formulating effective policies to encourage domestic savings, which
are badly influenced by the increase in public debt.

This research could be extended in several directions. First, investigating Egypt's
debt threshold value is necessary because of the lack of consistency in the literature.
Further investigation on Egypt's debt threshold value would be interesting given that
the debt-to-GDP ratio is far beyond all the suggested threshold values over the period
under study. Second, exploring the main determinants of Egypt's rising public debt
would have several crucial policy implications. Third, the need to investigate the
relationship between public and private investments is pressing, given the considerable

recent public investment contributions in several sectors in Egypt.
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Appendix I

The likelihood ratio test for the significance of the dummy variable (d2011).

Redundant Variables Test
Equation: EQO1_D2011

Specification: DRGDP DIFDD DED DSD PBI_SA PVI SA D2011
Redundant Variables: D2011

Probability df Value
0.0000 62 9.887646 t-statistic
0.0000 (1, 62) 97.76554 F-statistic
0.0000 1 64.36696 Likelihood ratio
F-test summary:
Mean
Squares df Sum of Sq.
0.004489 1 0.004489 Test SSR
0.000116 63 0.007336 Restricted SSR
4.59E-05 62 0.002847 Unrestricted SSR
4.59E-05 62 0.002847 Unrestricted SSR
LR test summary:
df Value
63 214.0835 Restricted LogL

62 246.2670 Unrestricted LogL

Appendix I1

Identification of the SVAR Model

According to Giannini (1992) and Amisano and Giannini (1997), identification is obtained

through imposing restrictions according to the AB model:

» AB model: Given that the reduced-form SVAR could be represented as
AL)yi=s, 8~ (0,2¢)
Consider A and B two (n % n) invertible matrices such that
AA(L)y: = Ag
Ag=Bei, et~ (0, 1))
Then,
&= A" Be

Given that } . = I, the variance—covariance matrix of the reduced-form residuals is obtained
by

y.=A'BB'[A"]’
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Restrictions can be placed on the two matrices A and B. The A matrix enables to model
explicitly the contemporaneous relationship among endogenous variables, whereas the B

matrix represents the effect of orthonormal shocks on the equations of the system .

Appendix IIT

Testing for Stationarity

Results of the Unit Root Test

t-statistic Order of
Integration
Y -9.84972%** 1(1)
DD -6.203 1 5%** 1(1)
ED -6.31182%** 1(1)
S -8.14035%** 1(1)
PB -3.82998*** 1(0)
PV -12.4353%** (1)

1- The ADF test was conducted by including the intercept term.

2- Optimal lag length was chosen by Schwarz Information Criteria (SIC).

3- Critical values were obtained from Mackinnon (1991), where the critical values are
-3.53159 at 1%, -2.90552 at 5% and -2.590262 at 10% significance levels
respectively.

4- ***indicate that the null hypothesis of the existence of unit root is rejected at 1%

significance level.
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