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Abstract:

Objectives: The study aimed to identify the nature of ethical behavior in the American private sector in USA and
identify the statistically significant differences according to some variables including (job title, type of qualification,
age, and years of experiences).
Methods: The study adopted descriptive research methodology, drawing on descriptive survey approach. The
sample of the study consisted of (219) employees.
Results: The study reached a number of results, the most important of which are: (1) the level of awareness of
employee's ethical behavior was not decided (2) there are statistically significant differences found due to
demographic variables (job title, type of qualification, and years of experiences) (3) while there were no differences
due to demographic variable (age).
Conclusion: The study provided a number of recommendations aimed at strengthening the level of ethical behavior
as perceived by employees.

Keywords: Ethical Behavior; Normative Ethical Behavior; Juridical Ethical Behavior; American Private Sector.
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Abstract:
Objectives: The study examined the impact of entrepreneurial orientation on institutional performance on a sample of
Sudanese for-profit companies selected. The study aimed to measure the impact of entrepreneurial orientation on
institutional performance in these companies and the extent to which of application of the entrepreneurial orientation
in it.
Methods: The descriptive analytical and factor explanatory approach and multiple regression analysis were used to
test the non-probability sample. (200) questionnaires were distributed to the study sample, and (189) questionnaires
were returned, amounting to (94.5%).
Results: The study concluded that there is an effect of entrepreneurial orientation on institutional performance in the
study sample, and that there is a positive relationship in most dimensions of entrepreneurial orientation and
dimensions of institutional performance.
Conclusion: The study recommended the necessity of paying attention to entrepreneurial orientation because of its
effective role on institutional performance first and then completing work with the required efficiency and
effectiveness.

Keywords: Entrepreneurial orientation; Institutional performance; Profitable companies.
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Abstract:
Objectives: This study aimed to investigate the contribution of artificial intelligence in understanding the preferences
and needs of Generation Z through social media, enhancing social media marketing, improving marketing campaign
effectiveness, and helping companies identify key technologies to understand new customer trends and utilize them to
meet their needs.
Methods: The researcher adopted a descriptive-analytical approach to understand, describe, and interpret the data,
which is most suitable for social sciences. Previous studies on the study variables were reviewed to identify research
gaps.
Results: The study found a strong positive relationship between artificial intelligence via social media and
understanding the preferences of Generation Z, with a Pearson coefficient of 0.659+ indicating a positive correlation.
There is a significant relationship between using artificial intelligence in digital marketing via social media and
understanding the needs and desires of Generation Z. Companies leveraging Al technologies positively impact
marketing efforts and campaign effectiveness on social media platforms.
Conclusion: Based on the study results, using artificial intelligence technologies helps companies better understand
Generation Z, meet their needs, and enhance their shopping experience. It is crucial for companies to adopt modem
technologies and leverage artificial intelligence capabilities for data analysis, extraction, and tuming big data into
valuable information to design services that align with Generation Z's interests.

Keywords: Digital marketing; artificial intelligence; Generation Z; social media; Saudi telecommunication companies.
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Abstract:

Objectives: The study aimed to use the analytical and standard method in analyzing the results of the study based on
the analysis of factors affecting the economic empowerment of women in some countries during the period (2000-
2023).

Methods: To investigate the relationships between variables, the Panel Data model has Been Described to express the
relationship between the female employment rate as a Dependent variable and women's empowerment indicators as
independent variables. The study sample consisted of five countries, including Saudi Arabia, Sudan, Egypt, India and
South Africa. The data were estimated using three models: the aggregate regression model, the static effects, and the
random effects model.

Results: The results showed that the fixed effects model is the most appropriate model for this study. Using the
statistical program E-views12.

Conclusion: The study found the following: It is expected to have an inverse relationship between the female
unemployment rate and the female employment rate (FE) - as a dependent variable - and a positive relationship
between the female labor force rate and FE. Contrary to expectations, it was found that there is a positive relationship
between the female mortality rate and the dependent variable, in addition to the dependent variable not affected by
the age dependency ratio of males.

Keywords: Labour Force; Workforce; Dependency Rate; Women's Economic Empowerment.
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1 Introduction

For social and human development and stability, women's empowerment is a crucial component. Aiming to
achieve an individual's stability and development as well as his well-being in a way that is in line with his
needs and his abilities - socially, intellectually, and economically - it is a continuous process of development,
which can be undertaken fully or in part. Empowerment!, sustainability?, productivity?, and equality “are
some of the key components of development as an approach that are necessary in different societies. Given
these factors pertaining to both genders —men and women—aspects of gender inequality in the labor market
nonetheless emerge in spite of the efforts undertaken to elevate the status of women in that sector, given that
they account for over half of the global population by population size. There appears to be a persistent
decrease in the economic contribution of women, which could be attributed to discrimination based on
gender in the labor market. Both paid and unpaid wages®, formal and informal sectors, positions (like
management and decision-making roles), and job stability vary amongst them; these distinctions are primarily
in favor of men. Women are disproportionately affected by this, as their options for employment are
diminished, leaving them with fewer options overall.

As opposed to the aforementioned, empowerment refers to women challenging cultural norms and
standards in order to elevate their status and end the cycle of social marginalization (Helmy, 2003). Women
should be empowered in a variety of fields, including politics, economics, law, health, education, and
decision-making processes, among many others (Swain and Walentin, 2008). In this regard, the Human
Development Report (1995) stressed the significance of empowering people, particularly women®, as
empowerment is thought to be a surefire way to connect development and growth. People who are able to
exercise all of their political, social, and economic choices are also more likely to see strong, sustained, and
participatory democratic growth (United Nations Development Programme, 1995).

When it comes to women's economic empowerment, it refers to their role as active participants in
development processes because they have all the necessary components of economic, social, political, and
cognitive power (Al-Daraghmeh, 2014). This enables them to take advantage of a variety of opportunities,
accumulate wealth, and influence social changes (Ayoub, 2010). In addition to earned income, women's
economic empowerment aims to equalize the relative distribution of men and women in various jobs,
including administrative, organizational, and professional roles, as well as wage rates (United Nations, 2011).
As a result, women cannot achieve economic empowerment unless they have a private, regular source of
income (Malhotra, 2011). In condusion, it can be stated that women's effective participation in the economic
sphere is still hampered by a number of issues. Their employment rates are still low, and their working
conditions are getting worse, particularly in the unorganized private sector. Furthermore, women continue to
have a higher unemployment rate than men (International Labor Organization, 2015).

Based on data from the International Labor Organization, the language of numbers indicates that, out of
865 million women, 812 million are able to contribute effectively to the various economies of the world;
therefore, investing in them will hasten the processes of sustainable development (ILO, 2015). Data from the
World Bank also show that women's labor market contributions are declining globally, to the point where
they are not higher than 65 percent in East Asian countries and 59 percent in ECA countries. The contribution
of Arab women to the labor market is at its lowest points, at 23 percent, or less than half of the global average.
As a result, the World Bank estimated that it might take 150 years for Arab women to catch up to their
Western counterparts, as their participation has only increased at a rate of less than 1% over the previous 30
years (World Bank, 2015).

The aforementioned indicates that, even with recent advancements in a number of women's
empowerment areas, particularly in the health and education sectors, there is still a need to close the gender

1 This is accomplished by giving all societal members —male and female —equal opportunities.

2 In order to attain maximum utilization of those resources' capabilities, investment rates in human resource development should be
increased.

3 which prioritizes the needs of the present generation without undervaluing the work of providing for future generations.

4 In other words, empowering people to attain the stage of personal growth that offers them the most choices.

5 such as care and housekeeping.

¢ Taking away her contractual protections and perks, for example.
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gap in many areas and to broaden the framework for women's empowerment in other development sectors.
countries —developing nations especially. According to Malhorta and Schuler (2002), this calls for expanding
women's access to suitable economic opportunities and flexible work environments that facilitate their ability
to balance work and family obligations. With women serving as productive contributors to community
development in both Arab (the Kingdom of Saudi Arabia, Sudan, and Egypt) and non-Arab (India, South
Africa) nations, this study intends to examine the variables influencing women's economic empowerment in
these contexts (2000-2023). E-views12, a statistical program, was utilized to apply the time series methodology
for cross-sectional Panel Data.

1.1 Significance of the research

Women's role in economic growth and development is still limited, and they are still underrepresented in
senior positions and entrepreneurship, despite efforts to support this. Therefore, by highlighting the key
elements influencing women's economic empowerment —such as their contributions to the development
movement in the countries under study —the study's significance arises from the significance of women's
economic empowerment.

1.2 Objective of the study

Acknowledging the significance of women's empowerment research as a fundamental component and a vital
link in the development process, the researcher aims to clarify the reality of the empowerment element in the
countries under study - Saudi Arabia, Sudan, Egypt, India, and South Africa - as well as the key factors
influencing it in those nations. Consequently, the primary goal of this research is to investigate and evaluate
the key variables influencing the process of economic empowerment in a group of countries over the period of
2000-2023 using the Panel Data model, as a standard study methodology.

1.3 Study problem

Since women's roles have historically been neglected, half of society's energies have been disrupted, the status
of women in any given society is a measure of its development and growth. According to Salem and Nassara
(1999), society cannot progress if women's roles and contributions are not recognized. The reality of women's
empowerment in diverse societies calls for further research on a range of topics, including the focus of this
study, which centers on the key variables influencing women's economic empowerment in select nations
between 2000 and 2023. In light of this, the research problem can be expressed as the following query:

In certain countries, what are the primary factors influencing women's economic empowerment?

1.4 Study hypotheses

In order to ascertain the significance of the key elements influencing women's economic empowerment in the
countries being examined between 2000 and 2023, the researcher in this study aims to verify the veracity of
the following conjectures:

e Male to female employment ratios and age dependency ratios have a positive moral correlation.

e The female employment rate and the unemployment rate have an inverse moral relationship.

e The rate of female employment and mortality have a significant inverse relationship.

e The female employment rate and the female labor force participation rate have a positive moral

relationship.

1.5 Study terminology

Labor force is the total number of people who are employed or seeking employment for pay, ranging in age
from 15 to 65 (Ibrahim, 2005).

Workforece is restricted to all persons who are employed (ILO, 1982).

Dependency rate is defined by the World Bank as the total number of dependent people 7per 100 people in
the working-age population é(Ibrahim, 2005).

7 Those who are either younger than 15 or older than 64.
8 ranging in age from 15 to 64.
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Women's empowerment is the process of enhancing their capacity for self-organization and independence,
which validates their autonomy and freedom from subjugation in decision-making, management, and
leadership roles (Varghese, 2011).

Women's economic empowerment refers to all the activities that women engage in, both inside and outside
the home, that have a quantifiable, measurable economic benefit for the family or society (Bengali, 2014).

1.6 Study limitations

First, the study's objective limits are explained. In some countries, the female employment rate was used as a
proxy for women's economic empowerment, and this study examined the key factors influencing this
empowerment.

Second: Temporal constraints: The study's scope is from 2000 to 2023.

Third: Spatial boundaries: Researching women's economic empowerment and their role in the development
movement of the countries under study —Saudi Arabia, Sudan, Egypt, India, and South Africa—determines
the spatial dimension.

1.7 Study methodology

Referencing prior literature found in scientific books, research, and periodicals pertaining to the research
topic, this study employed the descriptive analytical approach 9as a theoretical foundation. Moreover, a
standard model of the key elements influencing women's economic empowerment and the degree of their
contribution to the development movement in the countries under study is constructed using the Econometric
Analysis 10tool. This is accomplished by gathering the official statistics required in order to employ cross-
sectional time series data, testing the viability of the hypotheses that support the objectives of the research,
and formulating the most significant findings and suggestions.

1.8 Specifications of cross-sectional time series data Panel Data

Since cross-sectional time series data account for both the variation across cross-sectional units and the time
component, most studies have recently shown a great deal of interest in using them. Because it yields results
and estimates with high confidence and is free of bias, estimating this kind of data is crucial (Hasio, 1986;
Nasrulddin, 2020).

There are three primary models of Panel Data that can be distinguished (Hill, et al. 2011; Vijayamohanan,
2016; Greene, 2012).

Initially, the Pooled Regression Model (PRM) is utilized, which disregards the influence of time in the model
and presumes the stability of coefficients (). The functional formula below can be used to express it:

Yie = Bo + BiXit + &ie

The second approach is the Fixed Effects Model (FEM), which maintains the same time component as the
aggregate regression model and examines the behavior of each set of cross-sectional data independently f;.
The following functional form can be used to express it:

Yie = Boi + P1Xie + €ic
Third: Random Effects Model (REM), in which the random effect is found in both the cross-sectional factor

and the time factor, so that the error term consists of two parts'!, as the following functions show:
Yit = BO + ﬁlXit + Vit Where Vit = Ui + git

Finally, these models were compared to determine which model was best suited to the study data. To
compare the PRM and (REM) models, the Lagrange Multiplier Tests for Random Effects were used, and the
REM and (FEM) models were compared using the Husman Tests.

9 Description and analysis of real-life events, without the intervention of the researcher.
10 Quantitative analysis of relationships between variables, according to economic theory.
11 Therefore, it is called the Error Components Model.
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2  Previous studies and literature

Human resources development is one of the most important indicators of achieving sustainable development,
so it is necessary to take full advantage of these resources so as not to waste or destroy social productivity, of
which women constitute a large part. Although women constitute more than half of the world's population,
their economic contribution remains far below required levels, and their participation rate in the labor market
is lower than that of men, which leads to high unemployment rates among women. In addition, the quality of
women's working conditions is declining, both in the public and private sectors, as they face a large pay gap
with men, and even do most of the unpaid work, representing higher levels of salaries. Their contribution to
the informal sector (ESCWA, 2012). 2Therefore, most countries strive to achieve sustainable human
development, which requires the participation of all members of society, men and women, in this process.
Which means the necessity of women’s participation in the development process, by increasing their
economic empowerment and reducing the obstacles that reduce their effective participation in various aspects
of life.

In order to achieve women’s empowerment, it is necessary to: First, increase the rate of their economic
participation, by reducing the severity of the various restrictions - social, cultural, environmental, ... - imposed
on their participation in the labor market. In addition to providing all health, educational, and material
resources and means for them. Secondly, reducing the gender gap by eliminating gender discrimination'.
Which leads to enhancing women’s capabilities, improving their productivity, and increasing their
participation in the field of entrepreneurship, senior positions, and decision-making processes (Un Women,
2012).

In general, previous studies approached the issue of women's empowerment differently. Some addressed
women's economic empowerment as a standalone issue, while others addressed it in terms of gender equality
or women's rights to quality education and training. Some of these studies are discussed in greater detail
below:

2.1 Educational level and women’s empowerment

Education is an essential foundation for investment and human capital development, as many scholars have
emphasised since the 18th century, including Adam Smith, the founder of classical economics and the father
of modern economics. Since then, a group of economists has published numerous relevant studies
emphasising that the rate of returns to education outweighs the rate of money spent on it, as returns to
education increase with educational level (Silles, 2007). In addition, education has a much higher rate of
return on investment than any other sector (Mincer, 1958).

With regard to women, the study by Ibn Shalhoub (2017), based on the comprehensive social survey
approach and the questionnaire tool, indicated many results, the most prominent of which was the extent of
the importance of qualifying, educating, and training women. Women’s education is considered one of the
determinants that has a positive impact on their economic empowerment (Bushra & Wajiha, 2015), as their
higher educational level will increase the likelihood of their participation in the labor market (Duflo, 2012).
Accordingly, there is a positive impact of both women’s education and economic participation on women’s
cumulative empowerment, and this is what was found in the Sultana & Hossen (2013) study entitled “The
Role of Employment in Women’s Empowerment” in the city of Kuluna, Bangladesh, using the Cumulative
Empowerment Index'* on a sample. Randomly, it included 120 women.

Women's education also has positive effects on many economic variables. This is what was concluded by
the study of Mishal and Al-Sarouji (2006) entitled “The Economic Returns of Education in the Hashemite
Kingdom of Jordan: A Benchmark Study” in Jordan, where the level of women’s education had a positive
impact on: the husband’s income level and then on the family’s consumption pattern and how the family

12 An infinite number of very small economic projects carried out by the poor in cities/slum areas in developing countries, such as street
vendors, shoe repair workers, and so on (Issa, 2010).

13 That is, the differences/differences between women and men in all areas, such as access to resources, rights, power and influence,
wages, benefits, ..., etc. (International Labor Organization, 2022).

14 An indicator of decision-making, in which the scores obtained from various responses to a set of questions about the family decision-
making process are added.
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spends vacations'>. Women's economic activity, their saving pattern, and their type of job's. To reach these
results, the study used primary data collected by distributing the questionnaire in various governorates of
Jordan. In general, women's increased educational level and greater participation in paid work will increase
their ability to make financial decisions (Malhotra & Mather, 1997).

In contrast to the above, the element of education may have a minimal impact on the process of
empowering women, and this is what was found in the study by Swain & Walentin (2008) entitled “The
Economic and Non-Economic Factors that Empower Women.” The study showed that the most important
factors in the process of empowering women are: economic, administrative, control, and behavioral changes.
Using Robust Maximum Likelihood (RML) methodology, on 100 households in India. There is also much
evidence indicating that there is no linear relationship between a woman’s educational level and her rate of
participation in the labor force, as this relationship may take the shape of the letter U. "Therefore, it is
necessary to focus on the process of linking education outcomes with the needs and requirements of the
development process, so that investment in education achieves the desired goals of supporting the national
economy. The educational process must also be compatible with a number of socioeconomic indicators, such
as the Women’s Empowerment Index (Mishaal and Al-Sarouiji, 2006). So that the level of women’s education
increases the value of their time at work, which is reflected positively in increasing their average wage and
thus the family’s income. Accordingly, women become an effective element at the level of the family and
society as a whole, giving them added economic value.

2.2 The gender gap and women’s empowerment

From the above, although there is a direct relationship between the rate of economic return to education and
the average per capita income, this return increases for males (5.5%), at a higher rate than its increase for
females (5.24%). This is what the study of Shteiwi and Al-Assaf (2014) concluded in studying the economic
return to education in Jordan, during the period (1999-2012). Accordingly, we find that there are some studies
that focused on the extent to which women’s empowerment is affected by demographic factors, such as the
Williams study (2006), which developed a new concept for studying the gender gap and its relationship to
women’s empowerment. Using demographic analysis, the study found that there was a gender gap that had a
negative impact on women’s empowerment. This is based on quantitative analysis of data using
Confirmatory Factor Analysis (CFA).18

The nature of the economic structure in society also affects women’s participation in the labor force, as
there is a relationship between population growth and the increase in the proportion of women in the
demographic composition on the one hand, and the percentage of women'’s participation in the labor market
on the other hand (World Bank, 2012). Although high rates of population growth may constitute an obstacle
to development “in developing countries, linking the economy and development to the population
component has alleviated the severity of this obstacle. Accordingly, it has become necessary to analyze the
economic extent of demographic dimensions (Adinat, 1996).

In this context, the World Bank report (2023) emphasises the importance of gender equality as a
fundamental human right. This is accomplished by removing barriers for women and providing equal
opportunities for men and women in a variety of fields, thereby increasing economic efficiency and
improving development outcomes. Closing gender gaps in job opportunities will, in the long run, increase per
capita GDP by about 20%. As a result, the World Bank launched the Accelerate Equality Initiative in 2022,
with the goal of closing the gender gap by promoting and empowering women.

15 So the probability of the family eating meals in restaurants increases, and the probability of spending vacations in tourism inside or
outside the country increases.

16 So, the likelihood of her saving in banks increases, and the likelihood of her choosing to work in the private sector increases.

17 Although the rate of women’s participation in economic activities such as agriculture is high - especially in poor countries - this rate
will decrease as the rate of economic growth improves, so that the focus shifts from agricultural to industrial activities that are not
appropriate to the nature of women (Pampel & Tanaka, 1986). Despite the above, this rate will rise again, as a further rise in the rate of
development will require many more women in the labor market (Goldin, 1995).

18 A statistical method that uses indicators to test the suitability of a complete theoretical model.

19 Such as a decrease in real national income per capita, increased pressure on infrastructure projects, and a decrease in savings rates.
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In contrast to the above, the gender wage gap in favor of men not only leads to weak economic
participation of women, but also leads to their reluctance to work (Dababneh, 2016; Kabeer, 2005). Therefore,
women must have a prominent role in social and economic development, by providing various types of
support to establish projects that empower women economically. This is what actually happened in Ronda,
whose society is characterized by the dominance of men in various areas of life - social, economic and political
- where, as a result of this support, women were able to increase their incomes and improve their social and
economic conditions. In addition, empowering women economically will lead to achieving family security, by
helping the husband with expenses, thus increasing the family’s income and improving her social status. This
is what Al-Hogail’s study (2019) concluded, entitled “Women’s Economic Empowerment and its Relationship
to Achieving Family Security,” using the descriptive analytical approach for both questionnaires that were
distributed to 466 people, and interviews that were conducted on a sample of 15 women with leadership
positions.

2.3 Obstacles to women’s empowerment

Despite the importance of the phenomenon of empowerment that came with the development of the concept
of development into sustainable development in recent times, achieving it requires the availability of many
modern mechanisms, especially with regard to empowering Arab women, who face many difficulties in
participating in the development of society. This may be due to the heterogeneity of the situation of Arab
women at work, as a result of the differences in various influences across Arab countries 20(Zayed, 2015). In
general, apart from participation in family work or informal work, the rate of economic participation of
women in Arab countries is low, when compared to men at the local level, or to developing countries 21at the
international level (Abu Nahla, 2005).

This was confirmed by the study of Al-Aqrabawi and Talafha (2012) entitled “Study of Social Protection
for Women in Jordan,” which showed the growth of the economic participation rate of Jordanian women
from 12.3% in 2002 to 14.9% in 2011, equivalent to 2.6%, compared to 50%. % at the global level and 25.2% at
the level of Middle Eastern countries. The study attributed this to the early exit of women from the labor
market, due to the decrease in the number of years of service accepted for retirement. In addition to some
social factors, such as marriage and childbirth, the ability to continue working under family circumstances is
considered one of the most important challenges facing women’s economic participation (Dababneh, 2016).
Some societal legacies are also considered an obstacle to Saudi women’s participation in development, such as
the lack of training courses necessary to raise the efficiency of working women, and women'’s weak economic
awareness (Omar, 2020).

In this context, many studies have indicated the negative impact of fertility rates on women's
participation in the labor market, especially in developing countries, such as the study by Adinat (1996). With
the increase in the number of children, women prefer to leave work to care for their children, especially with
the absence of suitable alternatives for maternal care in these countries. Although an increase in the age of
marriage as a result of women'’s enrollment in education will lead to a reduction in the fertility rate, which
increases the rate of women’s economic participation (Tsani, 2012), Adinat (1996) pointed out many other
factors that have a strong impact on economic participation. For women, such as age, especially over the age
of forty, as there is a significant decline in women’s participation in work after that age. Al-Aqrabawi and
Talatha (2012) also pointed out the phenomenon of 'horizontal occupational segregation’ in Jordan, whereby
women's work is concentrated in the education, health and social work sectors, in addition to their preference
for working in the government sector22, which means ineffective investment in human capital, due to weak
economic participation. For women.

Life's obstacles and the balance between women's roles are considered the main obstacle to the economic
empowerment of working women. Women often work for their families, as their access to economic resources
is demonstrated through their contribution to the family budget. Therefore, empowering women has an
important role in confronting the phenomenon of poverty, and this is what was concluded by Soliman’s study

20 Cultural, religious, social, economic, political, and legal.
2t Whether those that preceded it in terms of level of development, or those that are at the same level.
22 It provides job security and social status.

357

Global Journal of Economics and Business, 14(4) (2024), 351-379



An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

(2013) entitled “The Role of Women’s Economic Empowerment in Confronting the Problem of Poverty: A
Field Study on a Sample of Women in the Village of Harraniya, Giza Governorate.” Women also have a
fundamental role in influencing the labor market and thus stimulating development. Therefore, women must
be given the opportunity to develop their potential and participate in economic life to a greater extent, by
removing distortions in the labor market and creating equal conditions for both sexes (Vojtic, 2013).

To achieve this, it is necessary to cooperate with the government sector to reform current laws/policies to
make them more flexible, by innovating new methods or updating the methods used23, and harnessing all the
necessary technologies for that (Abu Hamdan, 2014). Women's empowerment and economic participation are
negatively affected by some legal and legislative frameworks, such as family law, and this is what was found
in a study by the Organization for Economic Cooperation and Development on 6 Arab countries: Algeria,
Egypt, Libya, Jordan, Morocco, and Tunisia (OECD, 2018). Finally, it is necessary to develop the necessary
indicators to identify the most important areas of women’s empowerment, and know how to use these
indicators to design a global measure aimed at revealing the reality of women’s empowerment in various
areas of life (Malhotr & Schuler, 2002).

2.4 International efforts made in the field of women’s empowerment

Since 1983, Achary & Bennet have found that women's entry into the market as a participant actually
increases their economic empowerment, increasing their decision-making capabilities within the family, and
their access to independent income. This was emphasized by Ackerly in 1995, when he pointed out that
women's entry into the labor market will increase their economic empowerment, in addition to increasing
their level of knowledge. In addition, the representation of women in senior management positions in
companies can improve the performance level of those companies (Dezso & Ross, 2012). Therefore, it has
become necessary to make more efforts to support women’s empowerment in various societies. Indeed, the
United Nations” support for women’s rights began in Article 1 of its Charter, with the need to “promote and
encourage respect for human rights and fundamental freedoms for all without distinction as to sex, language
or religion and without distinction between men and women” (United Nations, 1945: 2 ). Although the United
Nations has prioritized the legal and civil rights of women around the world, over time, these rights are no
longer sufficient to guarantee gender equality (United Nations, 2000). Therefore, it was necessary to start
taking more effective measures aimed at achieving gender equality.

Indeed, the United Nations has held four global conferences in several stages, aiming to develop the
necessary strategies and action plans for the advancement of women. This is with regard to women’s
development needs, their prominent contributions to the development process, their empowerment and the
strengthening of their role as participants in various aspects of humanitarian activities (World Bank, 2006).
However, despite this, gender differences still exist in various economic and political fields, as women still
receive a lower percentage (only 24%) than men in the labor market, at the level of countries around the
world. For example, the number of women national parliamentarians increased only slightly from 1995 to
2015, estimated at about 10.7%. As another attempt to promote gender equality, The Commission on the
Status of Women was established, with the aim of promoting women's rights, modeling global standards for
women's empowerment and achieving gender equality.

This is in addition to International Women's Day (March 8), which is celebrated for the purpose of
recognizing women's achievements, regardless of various divisions24. On this day in 1975, the famous phrase
“Women’s rights are human rights” was stated by Hillary Clinton25, aiming to achieve gender justice and
equality by 2030 (United Nations, 2015). United Nations Secretary-General Anténio Guterres also noted the
need to “advance gender equality, improve maternal health, and empower women to make their own
reproductive choices,” in order to achieve the Sustainable Development Goals (United Nations, 2023).

Finally, interest in women has increased globally in recent times, due to changing concepts of
development, which require a continued focus on empowering women and achieving gender equality, as a
necessity to achieve comprehensive sustainable development (Qahtani, 2016). Women's progress and their

2 Such as working remotely/from home, part-time work.
24 National, linguistic, cultural, economic, and political.
% Former US Secretary of State, and wife of former US President Bill Clinton.
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ability to participate in social and economic development have become a measure of the extent of society's
development and growth, as investing in developing women's capabilities is the best way to achieve
economic development (Vojtic, 2013 & Shalabi, 2021).

2.5 Theories related to the subject of the study

The phenomenon of gender equality began as an organized activity in the latter half of the 19th century (Al-
Khalid, 1996), and it was divided into three stages. The first: concerned with equal property rights between
the sexes, and granting political power to women, especially with regard to their role in voting. The second: It
focused on demanding civil rights for women, from the early sixties to the late eighties. Third: It emerged at
the beginning of the twentieth century, to focus on addressing various forms of economic and racial
imbalance, in addition to women'’s issues (Scott & Marshall, 2011; Adajaro & Sedguk, 2014). The following is a
summary of some theories related to the subject of the study, as follows:

First: The theory of gender equality, which is based on the gender disparity in the division of labor, such that
men work in the fishing craft due to its difficulty, while women work in harvesting crops due to its ease. This
places control in the hands of the man, away from the woman who resides relatively at home, as she is
responsible for taking care of the children. Which means that women are not treated like men, so that society’s
affairs are organized and its priorities are determined according to men’s concerns and interests. From the
above, this theory called for achieving equality between men and women in all economic, political and social
fields, through the establishment of some social and political movements that demand the achievement of this
equality, such as 'Women's Liberation, the Feminist Movement, and the Women's Promotion Movement'
(Bahri, 2014 & Al-Sukkari, 2000). As an extension of this theory, the following theory has emerged.

Second: Feminist Theory in Development, which is also concerned with the phenomenon of inequality
between the sexes with regard to development issues, such as unequal opportunities for work between the
sexes, and the lack of subordination of women to men. This theory also acknowledges that the absence of
women in development policies or decision-making groups is an indicator of this dependency. Feminist
theory of development also focused on three trends, including liberalism, Marxism, and socialism. The liberal
trend focused on the person, whether male or female, having reason/rational decision (Awad, 2010). This was
also confirmed by the Marxist 26trend, which focused on the necessity of shifting from the capitalist system
27to the socialist trend, with the aim of reducing the exploitation of women (Wanis, 2002 & Abdel Wahab,
1985).

Third: Gender approach theory. In contrast to the term sex, which expresses the biological differences
between males and females in statistical analyses, the term gender is used to analyze the responsibilities/roles
of each of them in society (Gender Issues, 2016). From the standpoint of social justice, this concept has become
one of the most important and pivotal concepts in achieving sustainable development, through gender
equality in various fields (Al-Sayed and Mansour, 2010). So that there is a possibility of change in gender
roles, which enables closing the gap of discrimination between women and men in terms of social status and
the development process as a whole (Abu Bakr & Shukri, 2002). This theory also focuses on analyzing the
structural, cultural, political, and economic reasons that led to gender discrimination, in addition to analyzing
the reasons that led to its continuation. Then work to achieve equality between women and men in various
decisions, plans and policies (Al-Addan and Bani Salama, 2016).

2.6 The female workforce in the countries under study
2.6.1 The female workforce in the Kingdom of Saudi Arabia:

In general, the 1990s witnessed radical changes represented by an increase in the rates of women’s entry into
the labor market in some Gulf countries, but this was limited to certain sectors, such as health and education
(Al-Yahia, 2017). Specifically in the Kingdom of Saudi Arabia, successive five-year development plans
achieved tangible progress in developing human resources, leading to the Ninth Development Plan (2010-

26 Which assumed that the rise in demand for various products, in addition to the change in market forces, has encouraged increased
integration of women into the productive sector.

27 Which is based on private property and profit maximization. Women suffer from job opportunities and lower wages, in addition to
exhausting unpaid domestic work.

359

Global Journal of Economics and Business, 14(4) (2024), 351-379



An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

2015), the objectives of which clearly stated the need to support women’s contribution to economic activity
and provide what is necessary to enable them effectively in it. However, despite the high rate of Saudi
women’s participation in the education sector, women’s empowerment indicators were low. According to
those indicators, the Kingdom ranked 134 (United Nations, 2015).

In 2017, the situation quickly changed as a royal order was issued to solve the problems of women'’s
rights and services provided to them, and even to empower them without the approval of the guardian.
Finally, the Kingdom’s Vision 2030 came, in which Saudi women occupied the largest share, as its most
important goals stated: liberalizing women’s restrictions imposed on their participation in working life2, the
necessity of raising the rate of women's participation in the labor market - from (22%) to (30%) -while
generating various opportunities for it in that market (Saudi Vision, 2030). In this context, a study
(Mohammed, 2020) found that women’'s employment rates in the private sector in Saudi Arabia increased to
10% in 2016. This led the researcher to expect, through the analytical approach, a decrease in unemployment
rates - from (12.3%). 9% -)-, in 2023. Accordingly, the study recommended more attention to women's
employment and empowerment. The following (Figure 1), shows a summary of the most important general
indicators of women’s economic empowerment in light of the sustainable development goals, as follows:

Figure 1: Indicators of women’s economic empowerment under the sustainable development goals
Source: Prepared by the researcher, based on the Kingdom’s Vision 2030

(Figure 2) also shows the upward trend in female labor force rates in the Kingdom, during the study period
(2000-2023), until it reached a maximum of (19.46%) during the year 2020. This may be attributed to the social
freedoms that Saudi women obtained under the guidance of the Crown Prince, such as women driving cars,
for example (Al Arabiya, 2023). It is certain that the improvement in these rates has been linked to an increase
in women’s educational level 2(Mishaal and Al-Sarouji, 2006), especially with the expansion of female
scholarships abroad - for the master’s level -, which exceeded their counterparts for male scholarships (Arab
Women Development Report, 2015). These positive results come in conjunction with the Saudi economy
achieving the highest growth in domestic product at 8.7%, the highest growth rates among the G20 countries
(General Authority for Statistics, 2022).

28 Such as allowing women to drive cars
2 That is, there is a positive effect of women’s education on their economic participation, such that education positively affe cts women'’s
choice of work and type of job, and also affects their saving pattern.
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Figure 2: Female labor force rates in the Kingdom during the period (2000-2023)
Source: Prepared by the researcher, based on World Bank data (2023)

Finally, according to the Kingdom’s Vision 2030, many notable achievements have been achieved from the
beginning of the vision, even in the field of women’s economic empowerment in the labor market. Women's
economic participation rates increased from (17%) in 2017, to (33.5%) in 2020, and then to (35.6%) in 2022,
exceeding the percentage targeted to be achieved in 2025, which is (31.4%) (Empowering Women, 2030 &
Kingdom Budget, 2023).

2.6.2 The female workforce in Sudan

Sudanese women are at the forefront of Arab women who have obtained their rights, such as the right to vote
in elections in addition to participating in them, and the rate of women in the Sudanese National Parliament
(24.1%) exceeds that of most Western countries (United Nations Women, 2020). In addition to the role of
Sudanese women in the family and social field, they participated in various aspects of national construction,
such as education, health, and combating illiteracy. However, despite this, men still advance at higher rates in
many areas, especially within political parties, where women are often underrepresented (Arab Gate, 2016).

Regarding the principle of gender equality, as Sudan is one of the countries facing major challenges, we
find that it is one of the few countries that have not signed the Convention on the Elimination of All Forms of
Discrimination against Women (United Nations Women, 2020). In the context of inequality, discrimination
between males and females in the field of education appears as one of its most important and clearest forms
(United Nations MDG Indicators, 2016). The following (Figure 3) shows the female labor force rates in Sudan
during the study period (2000-2023).

31

30.5

Figure 3: Female labor force rates in Sudan during the period (2000-2023)
Source: Prepared by the researcher, based on World Bank data (2022)
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In general, the previous (Figure 3) shows the extent of improvement in the rate of women’s participation in
the labor force in Sudan during the period (2000-2023), until it reached a maximum of (30.63%) in 2023. This
may be an extension of the effects of the COVID-19 pandemic, the most important of which was the shift to
remote work, which encouraged many women to join the labor market or increase working hours. On the
other hand, this increase may lead to expanding the circle of economic activity in cases of economic crises (Al-
Arab Newspaper, 2022).

2.6.3 The female workforce in Egypt

Although the Egyptian government has implemented many huge investments in an attempt to narrow the
gender gap, especially in the health and education sectors, the participation rate of women in the labor force
still does not exceed 15.4%, compared to 67.1% for men. Accordingly, the National Council for Women has
authorized a community dialogue to develop the national strategy to empower Egyptian women and qualify
them for an active role in the development of the country, as the following (Figure 4) shows (World Bank,
2023; National Strategy to Empower Egyptian Women, 2017):

Figure 4: Indicators of women’s economic empowerment under the sustainable development strategy in Egypt

Due to the increase in activities/programs/plans targeting women’s empowerment in Egypt, the following
(Figure 5) shows, in general, the upward trend in female labor force rates, until it reached a maximum of
(24.52) in 2016. However, since 2018, these rates have been declining until they reached their lowest levels
(17.34) in 2020, and this may be attributed to the economic repercussions of the COVID-19 pandemic (Dabas,

2021 & Adel, 2023).
SIS &

Figure 5: Female labor force rates in Egypt during the period (2000-2023)
Source: Prepared by the researcher, based on World Bank data (2022)

2.6.4 The female workforce in India
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India is one of the countries that has made great strides in both the field of women's participation in the
development process and the field of reducing the gender inequality gap. However, despite this, we find that
the Indian government still faces great difficulties in terms of increasing women's employment rates.
Especially with expectations of population increase, to more than one billion people of working age,
compared to 400 million female workers, in 2030, according to statistics from the McKinsey Global report
(Farouk, 2022). Accordingly, the Indian government is working hard to pursue many policies that work to
increase career opportunities available to women, and thus to increase their participation at the government
level and in decision-making processes. The following (Figure 6) shows the most important of these policies,
as follows (Varandini, 1994; Government of India, 2016):

L_

Figure 6: Indicators of women’s economic empowerment under the sustainable development goals
Source: Prepared by the researcher, based on the United Nations Millennium Development Goals

In general, the following (Figure 7) shows the downward trend in female labor force rates since the beginning
of the study period, reaching its lowest value (20.98%) in 2018. This may be due to the early age of marriage
for females in India, with complete reliance on men in financial matters (Qareh, 2018). Although there are not
enough job opportunities for the population of India (Al-Eqtisadiah, 2023), female labor force rates have
begun to improve since 2019. This may be due to the recent increase in awareness of the extent of the negative
effects of gender discrimination and the exclusion of females from the labor market, which has led to lower
productivity rates (Duta, 2023).
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Figure (7): Female labor force rates in India during the period (2000-2023)
Source: Prepared by the researcher, based on World Bank data (2022)

2.6.5 The female workforce in South Africa

Despite the high rates of women’s economic participation in agricultural business in South Africa, as these
rates reached approximately 70% in 2012, 66% of them are informal workers (OECD, 2011), which leads us to
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low indicators of women’'s empowerment. Africa, especially with regard to participation in the formal
economy, education levels, as well as wage levels (UNDP, 2016). For example, the average years of schooling
for females reached 4.7 compared to 6.5 for males, in 2018. Also, women's share of the gross national income
reached (2763) compared to (4034 for men), in the same year (African Development Bank Group, 2023).

As for the political aspect, it is noted that the percentage of seats held by women in national parliaments
has increased from 30% in 2000 to only 47% in 2022 (World Bank, 2022). Likewise, human development
indicators data indicate health empowerment ®through life expectancy at birth, and indicate that it is higher
for females (62.4) than for men (59), which means higher health indicators for women compared to men.
However, these indicators must be taken into consideration, as they may ignore health indicators specific to
women, such as the number of births and the maternal mortality rate (Human Development Data and
Indicators, 2018). The following (Figure 8) shows the extent of fluctuation - ups and downs - in female labor
force rates during the study period (2000-2023).
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Figure 8: Female labor force rates in South Africa during the period (2000-2023)
Source: Prepared by the researcher, based on World Bank data (2022)

The female labor force rates in Africa have been increasing until they reached a maximum (46.83) in 2009. The
reason for this may be due to the high rates of women working in the informal sector?!, as women constitute
50% of the labor force in the agricultural sector (State Information Service, 2018). Inmediately after that year
(2010), these rates dropped to their lowest levels (45.9), and this may be due to the lack of flexibility in
working hours, which hinders women’s ability to reconcile their family work with paid work. This is in
addition to the discrimination between women and men in terms of available job opportunities (United
Nations Development Fund for Women, 2009). Then these rates began to fluctuate until the end of the period.

3 The standard model and its analyses

This part of the current study was devoted to the applied aspect, as it relied on longitudinal *?panel data
models to express the relationship between the female employment rate as a dependent variable®, and the
independent variables related to women’s economic empowerment shown in the following function. Data for
the study variables were obtained from official statistics of the World Bank (World Bank, 2023). To identify
the general trend of the variables and estimate the relationship under study, descriptive tests were conducted
using the statistical program E-views12.

3.1 Description of the study model

3% Women's health empowerment is essential for women's access to other types of empowerment, as a result of them enjoying a
productive life (Jabeen, 2015).

31 The proportion of women in the formal workforce paid by the state decreases, meaning that women'’s efforts are not compensated with
high wages.

32 This is based on previous literature, in addition to its suitability to the data of the current study.

3 Which were chosen based on previous studies and the efforts of researchers.
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The current study followed the quantitative method in analyzing the impact of independent variables
associated with women’s economic empowerment on the female labor force. The study model takes the
general functional form, as follows:
FEy = Bo+ B1 ADM;y + B, FUye + B3 MRy + By FWe + €5
Pi is also indicated for the parameters mentioned in the functional formula, and the dependent variable
represents the female employment rate (FE), while the independent variables are represented by: the age
dependency ratio for males (ADM), female unemployment rate (FU), female mortality rate (MR), and female
labor force rate (FW). € expresses the random error term in the model.
As we mentioned previously, the current study assumes the following:
o There is a positive moral relationship between the age dependency ratio for males and the employment
ratio for females.
e There is an inverse moral relationship between the female unemployment rate and the female
employment rate.
e There is an inverse significant relationship between the female mortality rate and the female employment
rate.
e There is a positive moral relationship between the female labor force rate and the female employment
rate.

3.2 Model variables

After defining the model variables, we will review below the description and general trend of all study
variables, as follows:

First: The dependent variable: Female Employment Rate (FE). It is expressed in the current study by the
percentage of participation of females over 15 years of age in the labor force as employees to the total number
of employed populations *(Female employment to employed population%). In general, the following (Figure
9) shows the extent of the low female employment rate in Africa. This may be due to the unemployment rate
among females rising to 9.1% following the recent economic recession, compared to 3.1% for males compared
to the rest of the countries under study.
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Figure 9: Female employment rate for the countries under study during the period (2000-2023)

Second: Independent variables, which include all of the following:

1. Age dependency for males (ADM), which refers to the ratio of dependent people ¥to the working-age
population®. Data in this study are presented as the ratio of dependents per 100 people of the working-age
population. We notice from the following (Figure 10) a decreasing trend in this variable for all the countries
under study, with an increase in the country of Africa. This is because unemployment in low-income
countries has fallen below pre-pandemic levels. The rate will reach 5.3 percent - equivalent to 191 million

3 The age group of 15 years and above represents the young population.
3 Who are younger than 15 or older than 64 years.
% In the age group 15-64 years.
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people, which will lead to improved growth rates and a slower pace of poverty reduction and job growth in
Africa compared to the rest of the countries under study.
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Figure 10: Age dependency ratio for males for the countries under study during the period (2000-2023)

2. Female Unemployment Rate (FU): The definition of unemployment varies from one country to another,
but it generally refers to identifying the number and percentage of unemployed individuals who do not
contribute to the production process due to the lack of creating new job opportunities. This variable is
expressed in this study as the percentage of unemployed women per 100 people of the population. In general,
the following (Figure 11) shows the extent of fluctuation in this variable for all countries under study. With a
decrease in India due to the provision of job opportunities for millions of young people entering the labor
market compared to the rest of the countries under study.
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Figure 11: Female unemployment rate in the countries under study during the period (2000-2023)

3. Female Mortality Rate (MR): It is expressed in this study as the mortality rate for female adults per 1000
female adults¥. In general, we notice from the following (Figure 12) the extent of variation in this variable
between the countries under study, with its increase in the State of Sudan and its decrease in the Kingdom.
This is the reason for the spread of immunodeficiency diseases during that period, compared to the rest of the
countries under study.

3 The adult mortality rate refers to the probability that a 15-year-old will die before reaching the age of 60, taking into account current
age-specific death rates between these two ages.
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Figure 12: Female mortality rate for the countries under study during the period (2000-2023)

4. Female Workforce Rate (FW) 38to indicate the extent to which women can be active in the labor force, that
is, to express the participation of females of working age over 15 years in the labor force as employed or
unemployed. It is expressed as a percentage of the total labor force (% of total labor force). In general, we
notice from the following (Figure 13) the extent of relative stability in this variable for all the countries under
study, with an increase in the country of Africa. This is due to the return of financial conditions to normal in
the country compared to other countries.
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Figure 13: Women'’s labor force for the countries under study during the period (2000-2023)
3.3 Descriptive statistics for study variables and linear correlation between independent variables

Firstly, to give a clear picture of the status of the study sample during the time period (2000-2023), the
descriptive statistical characteristics of the study variables have been specified in Appendix No. (1).
¥Therefore, a linear correlation analysis was conducted between the independent variables in the following
Table 1, as the use of multiple regression requires that this problem does not exist:

Table 1: Correlation coefficient matrix between independent variables

Correlation ADM FU MR FW
ADM 1
FU 0.255254 1

38 The female labor force includes those aged 15 years and over, which is included in the International Labor Organization's definition of
the economically active population.

¥ Its results indicate the average values, the arithmetic median, the highest and lowest value, for various variables. It also shows the
lower standard deviation values for all variables, which means less dispersion of the data from its arithmetic mean.
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MR 0.061214 0.284282 1
FW 0.775222 0.426040 0.416391 1
Prepared by the researcher based on the program E-views12

It is clear from the previous (Table 1) that the condition that the independent variables are not related to each
other has been met, as all correlation values do not exceed 70% soon (Hayawi, 2010), while there is a strong
and direct correlation of 77.5% between the variables FW and ADM.

3.4 Estimating the regression model

To estimate the regression model and arrive at the results and analyze them, the three previously mentioned
regression models were estimated for the longitudinal data model, namely: (PRM), (FEM), and (REM), “as the

following (Table 2) shows:
Table 2: Estimation results of regression models

Dependent Variable: FE
Total panel (balanced) observations: 120

Variable PRM FEM REM
coefficient 9.315523"" -13.12628"" 9.315523""
T-Stat C 8.102625 -7.647662 22.02799
Std.Error 1.149692 1.716378 0.422895
coefficient -0.032292 0.014562 -0.032292™
T-Stat ADM -1.142139 0.851377 -3.105046
Std.Error 0.028274 0.017104 0.010400
coefficient -0.345885™ -0.296415™ -0.345885™
T-Stat FU -10.50598 -7.775635 -28.56180
Std.Error 0.032923 0.038121 0.012110
coefficient -0.011537* 0.008437 -0.011537™
T-Stat MR -4.222114 3.021316 -11.47834
Std.Error 0.002732 0.002792 0.001005
coefficient 0.899438" 1.457292™ 0.899438"
T-Stat FW 22.49784 24.68799 61.16316
Std.Error 0.039979 0.059028 0.014706
R-squared 0.928773 0.990698 0.928773
Adjusted R-squared 0.926296 0.990028 0.926296
F-statistic 374.8891" 1477.757 374.8891"

10%, 5%, “"1%
Prepared by the researcher based on the program E-views12

Although the male dependency ratio (ADM) is not significant in the multiple regression model *(Appendix
No. 2), by estimating the previous regression equation in its linear form, the results of the previous (Table 2)
have shown the significance of all variables in the REM model. While the results of the PRM and FE models
matched it, as shown in the previous (Table 2), which shows the significance of all variables except the male
dependency ratio (ADM). Which means it has no effect on the dependent variable (FE). The results show that
the three models are significant, as indicated by the F test. The adjusted coefficient of determination in all
models also shows the high extent of the ability of the independent variables to explain the changes occurring
in the dependent variable, especially in the FEM model, as it reached almost 100%.

To ensure that the model is free of measurement problems that may affect the accuracy of the estimation
results, the Jarque-Bera test was conducted, which showed that random errors follow a normal distribution®?,
in all models (Appendix No. 5, 4, 3).

3.5 Model comparison tests
First: Comparison between the pooled model (PRM) and the random effects model (REM) using the Lagrange
Multiplier Tests for Random Effects, as the following (Table 3) shows:

40 So, the (RE) model was estimated only by the generalized least squares method, while both (PR) and (FE) were estimated by the
ordinary least squares method.

4 Using Ordinary Least Squares (OLS).

4 The probability value is < 5%, which indicates that the random errors follow a normal distribution.
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Table 3: LM Breusch-Pagan

Test Hypothesis

Cross-section Time Both
Breusch-Pagan 470.9050 4.807707 475.7127
Prob. (0.0000) (0.0283) 0.0000

Prepared by the researcher based on the program E-views12

As shown in the previous (Table 3), Probability > 5%, which means rejecting the null hypothesis “and
accepting the alternative hypothesis#, that is, the random effect model (REM) is the best to estimate the
relationship.

Second: Comparison between the random effects model (REM) and the fixed effects model (FEM) using
Husman Tests, as the following (Table 4) shows:

Table 4: Husman Tests

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 738.955600 4 0.0000
Prepared by the researcher based on the program E-views12

As shown in the previous (Table 4), Probability > 5%, which means rejecting the null hypothesis “and
accepting the alternative hypothesis®. That is, the fixed effects model (FEM) is the most appropriate.
Accordingly, the study’s questions were answered through it, as the following (Table 5) shows:

Table 5: Analysis of the results of the fixed effects model (FEM)

Independent = Moral and congruence Interpretation
variables
Not significant, It is expected that an increase in the male dependency ratio will
ADM consistent with lead to an increase in the female employment rate, as the
expectations increase in the number of dependent people may be a burden
(0.014562) on the head of the family - in terms of providing housing, food,

and education - which may lead to the wife working to help
bear the responsibility of that burden (Al-Ruwaished, 2020).
Especially if she is educated, as the woman'’s level of education
positively affects the husband’s income level and thus the
family’s consumption pattern (Mishaal and Al-Sarouji, 2006).
However, it was found in this study that this variable does not
affect the female employment rate, which may be due to the
lack of education or experience necessary for work among
females in some countries such as Africa (UNDP, 2016) and
Sudan (United Nations MDG Indicators, 2016). Or to the
negative impact of fertility rates on women’s participation in
the labor market, such that women prefer to leave work to care
for their children, especially in the absence of suitable
alternatives for maternal care (Adinat, 1996). This may also be
due to the high percentage of families headed mainly by
women (Challenges Facing Women, 2022).

FU moral As expected, there is an inverse relationship between the
Conforms to unemployment rate for females and their employment rate, as a
expectations decrease in female unemployment rates may mean - at the
(-0.296415) same time - an increase in their employment rate. Which in turn

may be due to the high levels of education - in general and
higher education in particular - among females in some
countries. Hence, their entry rates into the labor market

4 HO: Pooled least squares model is the best fit.
44 H1: The random effect model is the best fit.
45 HO: The random effects model is the best fit.
46H1: The fixed effects model is the best fit.
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increase. This is in addition to increasing awareness of the
importance of women’s education in various societies (Al-
Salem, 2023), as the returns to education increase with the
increase in educational level (Silles, 2007). In addition, returns
on investment in education are higher than returns on
investment in other sectors (Mincer, 1958).

MR Moral does not match It is expected that an increase in female mortality rates will lead
expectations to a decrease in their employment rate, but in this current study
(0.008437) it was found that there is a positive relationship between them.

Which may indicate that the largest proportion of these deaths
were outside the labor force among females - those under the
age of 15 or over 64 years old - or those who were about to
retire. This increases the number of employment opportunities
available. The age factor affects the economic participation of
women, especially those over the age of forty. As there is a
significant decline in women'’s participation in work after that
age (Adinat, 1996). This may also be due to the higher
percentage of females in the population than the percentage of
males (Hassan, 2022).

moral As expected, the current study found that there is a direct
FW Conforms to relationship between the female labor force rate and their
expectations employment rate. As it is expected that increasing female
(1.457292) participation in the labor force in general - as employed or

unemployed - will lead to an actual increase in the percentage
of their participation as employed people in the labor force
(Qazzaz & Mrar, 2005). Especially with the spread of the
phenomenon of increasing the age of marriage as a result of
women’s enrollment in education, which has led to a reduction
in the fertility rate, which increases the rate of women’s
economic participation (Tsani, 2012).

4 Conclusion and recommendations

Changing laws and breaking barriers in order to achieve economic empowerment for women in a group of
countries - Saudi Arabia, Sudan, Egypt, India, and South Africa - during the time period (2000-2023). A group
of previous studies that demonstrated the connection were discussed, in addition to the most important
theories related to women’s labor force and their economic empowerment. Methods for measuring this effect
were also explained, by laying the theoretical foundation for choosing the study variables and formulating the
standard model. Previous studies have shown how important women's economic empowerment is in
influencing the rate of women's participation in the labor force in various countries of the world. It also
explained the extent of the impact of the educational level on the empowerment of women, especially higher
education, as it has been shown that higher education positively affects the employment rate of women in the
workforce.

To determine the extent to which economic empowerment indicators influence the factors affecting their
economic empowerment process, four hypotheses were tested, centered on the negative impact of: the female
unemployment rate (FU) and the female mortality rate (MR) on the female employment rate (FE). In addition
to assuming the positive effect of: the male age dependency ratio (ADM) and the female labor force ratio (FW)
on the female employment ratio (FE).

The study found, as expected, that there is an inverse relationship between the female unemployment
rate (FU) and the female employment rate (FE), which reflects that increasing FU by 1% leads to a decrease in
FE by approximately 30%. The study also found, as expected, a positive relationship between FW and FE.
Contrary to expectations, I found a positive relationship between MR and the dependent variable. The study
also found, contrary to what was expected, that ADM had no effect on FE. This reflects the presence of gender
gaps in the participation rates of men and women in the labor market in developing and developed countries,
while they are still widening in emerging countries. However, it is a reflection of the increase in the number of
females enrolled in education in those countries, which delays their entry into the labor market.

In general, it was noted that despite the efforts of the governments of the countries under study to
support and increase female employment rates, they are still below the required level. Therefore, in light of
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the results reached, and to enhance women’s economic participation, which contributes to increasing their
economic empowerment, the researcher recommended all of the following:

¢ The need to provide a suitable environment for women to work in employment places, in addition to
ensuring that appropriate wages are provided to them. To show that she has new creative energies, and
thus strives better for the growth of the institution in which she works, and its development while
ensuring the implementation of the provisions contained in the Labor Law that facilitate women’s access
to appropriate job opportunities, such as part-time work and access to paid maternity leave.

e Adopting a comprehensive, multi-sectoral approach to facilitate women's entry into the labor market and
their retention in it, which includes creating an enabling legislative environment, developing supportive
policies, and investing in education and skills that take into account the needs of the labor market.

¢ Increasing the awareness and culture of various societies about the importance of women’s participation
in the labor market, while imposing the necessary laws/legislation for that. Which means the necessity of
trying to get rid of the faulty genes that stand as an obstacle to women'’s participation in economic
activity.

e Efforts to increase educational and training workshops on economic planning for women, which may
help increase women’s economic empowerment.

e In light of the growing interest in scientific studies related to women’s economic empowerment, the
researcher recommends the need to provide a platform for official data/statistics related to women. This
helps researchers conduct further studies on other factors that may lead to a decline in women's
employment rates in the labor market, which were not addressed in this article. Among these factors, we
mention the following:

1. A standard study on the impact of fertility rate on demographic and social variables to empower
women.
2. Study the impact of the phenomenon of early marriage on women’s entry into the labor market.

References:
First: Arabic references

Abdel Wahab, L. (1985). The position of sociology on women’s issues, The Reality of Loyal Women. Al-Wahda Magazine,
First Year, Issue 9, National Council for Arab Culture, Tibb Printing, Publishing, Translation and Advertising
Company, July 1985, p. 59, p. 60.

Abu Bakr, O. & Shukri, Sh. (2002). Women and Gender (Abolishing Cultural and Social Discrimination between the Sexes), first
edition, Dar Al-Fikr for Publishing and Distribution.

Abu Hamdan, M. M. (2014). Activating the role of Syrian Arab women in comprehensive development. Damascus Volume
of Arts and Humanities, Damascus University, 30(1), 313.

Abu Nahla, L. (2005). Arab Women’s Participation in Economic Activity and Its Returns. Department of Women’s Studies,
Birzeit University, Palestine.

Adel, Medhat (2023). 67.5% of the total wage workers are permanently employed during the year 2022. Central Agency for Public
Mobilization and Statistics, Youm?7 magazine, see: https://cutt.us/NOqlb

Adinat, M. (1996). The impact of fertility on female participation in the labor force in Jordan. Journal of Administrative
Science Studies, first issue, Deanship of Scientific Research, University of Jordan, Amman, Jordan.

African Development Bank Group, (2023). Southern Africa Economic Outlook for 2023: South Africa’s economic outlook is
declining, but there are opportunities to invest in climate change initiatives. See from: https://cutt.us/ROnGr

Al Yahya, Sh. Kh. (2017). Education and Empowerment of Gulf Women: Incomplete Citizenship. Arab Center for Research and
Policy Studies, Doha.

Al-Adan, Kh. I. & Bani Salama, M. T. (2016). Women and Politics (Introduction to Women’s Political Empowerment). first
edition, Dar Al-Jundi for Publishing and Distribution, Jerusalem, Palestine.

Al-Aqrabawi, M. & Talatha, T. (2012). Study of Social Protection for Women in Jordan, Studies Department. General
Organization for Social Security, Amman, Jordan

371
Global Journal of Economics and Business, 14(4) (2024), 351-379


https://cutt.us/NOq1b
https://cutt.us/R9nGr

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

Al-Arab Newspaper (2022). Sudan opens a new window to empower women in the labor market. Khartoum. See from:
https://cutt.us/DnDaa

Al-Daraghmeh, T.]J. (2014). The effectiveness of the training provided by women’s institutions in empowering Palestinian women
economically from the point of view of the beneficiaries themselves. Master’s thesis. College of Graduate Studies, An-Najah
National University, Nablus, Palestine.

Al-Haqil, A. (2019). Women’s Economic Empowerment and Its Relationship to Family Security: A Field Study. Naif Arab
University for Security Sciences, College of Social Sciences, PhD thesis, Riyadh, Saudi Arabia.

Al-Khaled, C. (1996). The Feminist Struggle So Far: An Overview of Anglo-American Feminist and French Feminist Theories. Al-
Tariq Magazine, No. 2, p. 96.

Al-Riyadh Newspaper (2017). A royal order enabling Saudi women to provide services without requiring the approval of their
guardian. See from: https://www.alrivadh.com/1591265

Al-Ruwaished, S. (2020). Statistics confirm that the dependency ratio among the population of Saudi Arabia is 64%. Al Arabiya
Net. See from: https://cutt.us/ewgmO

Al-Salem, A. (2023). Women'’s unemployment in the Kingdom has decreased to 14%. Their contribution to self-employment is
increasing. Sabq electronic newspaper, see from: https://cutt.us/HVIMx

Al-Sayed, M. K. & Mansour, R. (2010). Gender and dimensions of women’s empowerment in the Arab world. first edition, Cairo,
Arab Women’s Organization.

Al-Sukari, A. Sh. (2000). Social Service Dictionary (Social Services). University Knowledge House.

Al-Tall, S. S. (2005). History of the Jordanian Women's Movement from 1944 to 2008, Jordanian National Committee for Women's
Affairs. Dar Azmna for Publishing and Distribution, Jordan. See from: https://cutt.us/PNN1T

Al-Youssef, N. A. (2009). Empowering Saudi women. See from: https://cutt.us/MW6Yw

Arab Gate (2016). Women's political participation in Sudan between past gains and future aspirations. See from:
https://cutt.us/Iv5jP

Arab Women Development Report, (2015). Arab Women and Legislation, Arab Women Center for Training and Research.
Tunisia. See from: https://cutt.us/52xcV

Arabic (2023). Unemployment in Saudi Arabia declined to 8% mnear the 2030 targets. Saudi Arabia Economy, see:
https://cutt.us/92w4U

Awad, H. (2010). Labor Feminisms and the Labor Market “Radicalism in the Challenges of Bourgeois Class and Gender” A
Perspective in Feminist Sociology. University Publisher’s Office, Journal 1.

Ayoub, R. (2010). The social feasibility of micro-projects and their effects on women in the Syrian countryside, unpublished doctoral
dissertation in sociology. St. Clements University for Open and Distance Learning, Britain.

Bahri, D. (2014). Feminist theory of development. The Thinker Magazine, 9(2), 69-82. See from: https://n9.cl/wbéha

Challenges Facing Women, (2022). Challenges facing women in northwest Syria. see: https://cutt.us/CbOrq

Dababneh, A. (2016). Women's Economic Participation in Jordan: The Reality and Challenges of the Private Sector. Al-Funaiq
Center for Economic and Informatics Studies, Jordan.

Dabas, A. (2021). Labor Force: Female unemployment rates drop to 17.7% in 2020. International Labor Organization, Youm?7
magazine, see from: https://cutt.us/jJFXqn

Economic (2023). India’s unemployment rate falls to its lowest level in a year. Al-Arab International Economic Journal, See
from: https://n9.cl/dknqy

Edgaro, A. & Sedgock, P. (2014). Encyclopedia of Cultural Theory (Key Concepts and Terms). Translated by (Hanaa Al-
Gohary), National Center for Translation.

Empowering Women (2030). Women empowerment initiatives. Wild resources and social development. See from:
https://n9.cl/1pmzu

Farouk, W. (2022). Women empowerment is at the heart of the new India. See from: https://cutt.us/b3mf0

Gender Issues (2016). Analytical study (based on data from the General Population and Housing Census 2015), Jordan.

372
Global Journal of Economics and Business, 14(4) (2024), 351-379


https://cutt.us/DnDaa
https://www.alriyadh.com/1591265
https://cutt.us/ewqmO
https://cutt.us/HVlMx
https://cutt.us/PNN1T
https://cutt.us/MW6Yw
https://cutt.us/Iv5jP
https://cutt.us/52xcV
https://cutt.us/92w4U
https://n9.cl/wb6ha
https://cutt.us/CbOrq
https://cutt.us/jFXqn
https://n9.cl/dknqy
https://n9.cl/1pmzu
https://cutt.us/b3mf0

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

General Authority for Statistics (2022). See from: Average Prices of Goods and Services January 2022 Ar.xIsx

Hassan, Ayman (2022). Out of 113 countries, the report: The top 10 countries have more women than men. See from:
https://cutt.us/m1j8o

Hayawi, H. (2010). Estimating state space models using the letter regression method with application. Iragi Journal of
Science and Statistics, 155-176.(18). See from: http://n9.cl/om78f

Helmy, I. L (2003). Globalization and Women and Work Issues. Scientific Symposium of the Center for Integrated Studies and
Research at Girls” Colleges, Ain Shams University, Publications of the Social Research and Studies Center, Cairo
University, Cairo: Arab Republic of Egypt.

Human development data and indicators (2018). United Nations Development Programme: Human Development Evidence and
Indicators: Statistical Update 2018. New York, p. 37.

Ibn Shalhoub, H. (2017). Dimensions of empowering Saudi women: A survey study from the point of view of a sample of
members of the Shura Council and a sample of faculty members in Saudi universities. Arab Journal for Security Studies:
Nuaif Arab University for Security Sciences, 33 (70), 3-39. See from: https://n9.cl/wu2kj

Ibrahim, K. A. (2005). Economic characteristics of the population of Khanaqin District, Al-Fath Magazine, 23, 246-235.

International Labor Organization (2015). Regional Office for Arab States, United Nations Development Programme, “Human
Development Report”, Beirut, Lebanon.

International Labor Organization (2022). Meaning of the gender gap. See from: https://cutt.us/H5BsL

Issa, A. F., Saeed, A. & others (2010). Small industries and their role in the field of development and increasing production. Labor
Book, Labor Newspaper, Cairo, Issue 314, pp. 12-24.

Kingdom's budget (2023). Women's Empowerment Initiative within the general budget of the Kingdom of Saudi Arabia. See from:
https:/m9.cl/69y4u

Mishal, Z. & Al-Sarouji, F. (2006). The economic returns to women’s education in the Hashemite Kingdom of Jordan: An
econometric study. Dirasat Journal, Administrative Sciences, 33 (1),

Muhammad, A. (2020). The role of Saudi women in economic and social development in light of the Kingdom’s Vision
2030: An analytical study. Journal of Humanities and Social Sciences: National Research Center Gaza, 4 (1), 72-89. See from:
https://cutt.us/ItkUe

Nassari, H. A. & Salem, S. (1999). Women, development, prospects, and challenges. Center for Developing Country Research
Studies, Faculty of Economics and Political Sciences, Cairo University.

National Strategy for Empowering Egyptian Women (2017). See from: https://cutt.us/UqPw?2

Ninth Development Plan (2010-2015). Summary report of the Ninth Development Plan. See from: https://n9.cl/5jwklc

Omar, A. (2020). Economic empowerment of Saudi women: dimensions and obstacles. Umm Al-Qura University Journal of
Social Sciences, 12 (2), 1-41. See from: https://cutt.us/zh2xr

Organization for Economic Co-operation and Development (OECD) (2018). Economic Empowerment of Women in Some Arab
Countries. translated by the Arab Administration Organization for Administrative Development, Cairo, c. M. A.

Qahtani, I. (2016). Attitudes of Saudi female academics towards the issue of women’s empowerment. College of Social Work
Journal for Social Studies and Research, 2, 115-141.

Qarih, F. (2018). In India, the percentage of women working is constantly declining. Reportage software, see:
https://cutt.us/Mm2ph

Scott, J. & Marshall, G. (2011). Encyclopedia of Sociology, Volume Three, Second Edition, Translated by (Muhammad Al-
Gohary, Hana Al-Gohary and others). National Center for Translation, Cairo, Egypt.

Shalabi, A. (2021). Social and economic empowerment of women working in the educational sector. Journal of Studies in
Social Work and Human Sciences, 1 (53), 377-408. [CrossRef]

Shteiwi, M. & Al-Assaf, A. (2014). The Economic Return on Education in Jordan (1999-2012). Center for Strategic Studies,
University of Jordan, Amman, Jordan.

Sky News Arabia Report, (2022). The 2021 Global Women’'s Health Index declines. See  from:
https://www.skynewsarabia.com/technology/1557685

373
Global Journal of Economics and Business, 14(4) (2024), 351-379


https://cutt.us/m1j8o
http://n9.cl/om78f
https://n9.cl/wu2kj
https://cutt.us/H5BsL
https://n9.cl/69y4u
https://cutt.us/ItkUe
https://cutt.us/UqPw2
https://n9.cl/5jwk1c
https://cutt.us/zh2xr
https://cutt.us/Mm2ph
https://doi.org/10.21608/jsswh.2021.55662.1187
https://www.skynewsarabia.com/technology/1557685

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

State Information Service, (2018). Empowering women in Africa. see: https://cutt.us/fvAmM

Suleiman, N. W. (2013). The role of women’s economic empowerment in confronting the problem of poverty: A field study on a
sample of women in the village of Harraniya, Giza Governorate. Master’s thesis, Faculty of Arts, Cairo University, Egypt, 1-
254.

UN Women (2000). Women and men in changing times. (State of World Population 2000 AD).

UNIFEM (2009). The progress made by women around the world. Who Answers to Women?. UNIFEM (UN Women), Gender
and Accountability, p. 36, accessed from: https://cutt.us/ER2VI

United Nations (2011). Executive Board of the United Nations Entity for Gender Equality and the Empowerment of Women. See
from: https://cutt.us/XnFB1

United Nations Development Programme, Human Development Report (1995), Dar Al-Ilm Al-Arabi Printing, Cairo: Arab
Republic of Egypt.

United Nations, (1945). Charter of the United Nations, United Nations General Assembly, San Francisco. See from:

https://mn9.cl/ot2hc
United Nations, (2000). Sustainable development goals in action. See from: https://cutt.us/RhcOR

United Nations, (2015). The Millennium Development Goals Report: Time for global action for people and planet. See from:
https://cutt.us/t4NJW

United Nations, (2019). The representation of women in leadership positions is high, but achieving gender parity may take a century.
See from: https://cutt.us/mMV1Z

United Nations, (2023). The United Nations calls for the advancement of gender equality as a prerequisite for achieving the 2023
Sustainable Development Goals. See from: https://cutt.us/GkBdh

Vision of the Kingdom of Saudi Arabia (2030). Sustainable development goals of the Kingdom’s vision. See from:
https://www.vision2030.gov.sa/ar/

Voytek, K. (2013). Macroeconomic Gains from Gender Equality. International Monetary Fund.
Wanis, Samia Qadri (2002). Feminist Current and Academic Work in Egypt. p. 444.

World Bank (2006). Gender Equality as Savvy Economics, World Bank Group Gender Action Plan (FY07-2010). See from:
https://cutt.us/iG2Iu

World Bank data (2022). Labor force, female (% of total labor force). See from: https://mn9.cl/donbid

World Bank Gender Equality Report (2023). See from: https://cutt.us/fAotQ

World Bank Open Data (2023). See from: https://data.albankaldawli.org

World Bank, (2022). Gender equality and development +10: Looking to the past, anticipating the future. See from:
https://cutt.us/ccHis

Zayed, A. A. (2015). Modem trends in empowering women for community development. Journal of Arab Studies in
Education and Psychology, No. 67, Kingdom of Saudi Arabia.

Second: Foreign references

Acharya, M. & Bennett, L. (1983). Women and the subsistence sector. Economic participation and household decision making in
Nepal, World Bank staff working papers no. 526, Washington, D.C, World Bank

Ackerly, B. A. (1995). Testing the tools of development: credit Programmes, loan involvement, and women'’s empowerment. IDS
bulletin.

Bandiera, O. & Natraj, A. (2013). Does Gender Inequality Hinder Development and Economic Growth? Evidence and Policy
Implications, The World Bank Research Observer. Retrieved from: https://cutt.us/jo5pU

Bengali, L. (2014). Will Labor Force Participation Bounce Back? FRBSF Economic Letter. San Fransico, USA.

Bushra, A. & Wajiha, N. (2015). Assessing the Socio- Economic Determinants of Women Empowerment in Pakistan. Retrieved
from: https://cutt.us/dk7ym

374
Global Journal of Economics and Business, 14(4) (2024), 351-379


https://cutt.us/fvAmM
https://cutt.us/ER2VI
https://cutt.us/XnFB1
https://n9.cl/ot2hc
https://cutt.us/RhcOR
https://cutt.us/t4NJW
https://cutt.us/mMV1Z
https://cutt.us/GkBdh
https://www.vision2030.gov.sa/ar/
https://cutt.us/iG2Iu
https://n9.cl/donbid
https://cutt.us/fAotQ
https://data.albankaldawli.org/
https://cutt.us/ccHis
https://cutt.us/jo5pU
https://cutt.us/dk7ym

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

Dezso, Cristian L. & Ross, David Gaddis. (2012). Dose female representation in top management improve firm
performance? A panel data investigation, strategic management journal, Wiley online library. [CrossRef]

Duflo, E. (2012). Women Empowerment and Economic Development. Journal of Economic Literature, 50 (4).

DUTA. (2023). The current DUTA leadership has faced several challenges over the last few years. including ad-Hocism at Delhi
University.

Economic and Social Commission for Western Asia (ESCWA). (2012). Addressing the barriers to women’s economic
participation in the ESCWA region, Economic and Social Commission for Western Asia (ESCWA), New York: United
Nations.

Goldin, C. (1995). The U-Shaped Female Labor Force Function in Economic Development and Economic History. In: Schultz TP
Investment in Women’s Human Capital and Economic Development. University of Chicago Press; 1995. pp. 61-90. Retrieved
from: https://cutt.us/gKNU4

Government of India, (2016). Ministry of Women and Child Development, National Policy for Women 2016 Articulating a Vision
for Empowerment of Women, p14.

Greene, H. (2012). Econometrics Analysis (7 ed). Pearson Education. Boston
Hasio, C. (1986). Analysis of Panel Data. Cambridge University Press. Cambridge.
Hill, R. Carter, Griffiths, William E. & Lim, Guay C. (2011). Principles of econometrics. Hoboken: Wiley and Sons.

ILO. (1982). Resolution Concerning Statistics of the Economically Active Population, Employment, Unemployment and
Underemployment. Thirteenth International Conference of Labour Statisticians, Geneva.

Jabeen, F. (2015). Women Empowerment and Socio-Economic Development: A Case Study of Pakistan. European Journal of
Business and Social Sciences, 1(10).

Kabeer, N. (2005). Resources, Agency, Achievement: Refleactions on the measurement of women empowerment. International
Development Research Centre (IDRC), Ottawa.

Kochhar, K. (2013). Women, Work, and the Economy: Macroeconomic Gains from Gender Equity. Intemational Monetary Fund.

Liliane, U. Kayumba & Mbabazi, P. (2015). The impact of women economic empowerment projects on their socio-economic
development in Rwanda: the case of Agaseke Project. Retrieved from; https://cutt.us/ WTPG2

Malhotra, A. & Schuler, S. R. (2002). Measuring women'’s empowerment as a variable in international development. Background
paper for World Bank workshop on poverty and gender: new perspectives, World Bank.

Malhotra, A. & Mather, M. (1997). Do schooling and work Empower women in Developing Countries? Gender and
domestic in Sri Lanka. Sociological forum, 12 (4), 599-630.

Malhotra, A. (2011). Understanding and Measuring Women's Economic Empowerment. ICRW ORG.

Mincer, J. (1958). Investmaent in Human Capital and Personal Income Disttibution. Journal of political Economy, 66 (4), 281-
302. [CrossRef]

Nasrulddin, V. (2020). Corporatization and the performance of hospitals in the kingdom of Saudi Arabia, a Panel Study, 2014-1979.
{A published doctoral dissertation, Edinburgh Napier University}. Edinburgh Napier Research Repository. Reverted
from; https://cutt.us/fRGYu

Organization of Economic Cooperation & Development (OECD) (2011). Women’s Economic Empowerment Issue Paper.
Reverted From : https://cutt.us/oKulz

Pampel, F. C. & Tanaka, K. (1986). Economic Development and Female Labor Force Participation: A Reconsideration,
Social Forces, 64 (3), 599-619. [CrossRef]

Qazzaz, H. R & Mrar, Sh. A. (2005). Female entrepreneurs in the west bank and Gaza strip: current situation and future prospects.
Palestine economic policy research institute (MAS).

Saudi Vision, (2030). Vision 2030. Retrieved from: https://n9.cl/fvk2z

Silles, M. A. (2007). The RETURNS to education for the United Kingdom. Journal of Applied Economics, X(2), 391-413.
https://doi.org/10.1080/15140326.2007.12040495

Sultana, A. & Hossen, S. S. (2013). Role of Employment in Women Empowerment: Evidence from Khulna City of
Bangladesh. International Journal of Social Sciences & Interdisciplinary Research, 2.

375

Global Journal of Economics and Business, 14(4) (2024), 351-379


https://doi.org/10.1002/smj.1955
https://cutt.us/gKNU4
https://cutt.us/WTPG2
https://doi.org/10.4337/9781782541554.00008
https://cutt.us/fRGYu
https://cutt.us/oKulz
https://doi.org/10.1093/sf/64.3.599

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

Swain, R. B. & Walentin, F. Y. (2008). Economic or Non-Economic Factor - what Empowers woman? working paper, Uppsala
Univeristy.

The official United Nations site for the MDG Indicators, (2016). Millennium Development Goals Indicators. Retrieved from:
https://cutt.us/vLjQE

Tsani, S. (2012). Female Labour Force Participation and Economic Development in Southern Mediterranean Countries: What
scenarios for 2030? MEDPRO Technical Report No. 19, European Commission, European Research Area.

Un Women, (2012). Progress of the World Women, United Nations Entity for Gender Equality and the Empowerment of
Women, New York.

UNDP, (2016). African Human Development Report 2016: Accelerating Gender Equality & Women’s Empowerment in
Africa, New York.

United Nations MDG Indicators, (2015). Millennium Development Goals Indicators. https://cutt.us/h4sK6

United Nations Women, (2020). Convention on the Elimination of All forms of Discrimination against Women. Retrieved from:
https://cutt.us/8ao33

Varandini, g. (1994). Child Labor and Women Workers. Asish Publishing House: New Delhi

Varghese, Th. (2011). Women Empowerment in Oman: A study based on Women Empowerment Index. Far East Journal of
Psychology and Business, 2 (2), Faculty of business, Sohar University, Oman.

Vijayamohanan, P. N. (2016). Panel Data Analysis with Stata Part 1: Fixed Effects and Random Effects Models. MPRA.
Reverted from: https://n9.cl/dh7zs

Williams, J. R. (2005). Measuring gender and women’s Empowerment using confirmatory factor analysis. population program,
institute of behavioral science, university of Colorado, Boulder.

World Bank, (2012). Gender Equality and Development, World Development Report 2012, Washington: World Bank. Retrieved
from: https://cutt.us/XNmvP

World Bank, (2015). World Development Indicatos (WDI), Washington: World Bank. Retrieved from: https://cutt.us/O6ZYr
World Bank, (2022). Gender Equality and Development +10 # AccelerateEquality. Retrieved from: https://cutt.us/I6ES5

World Bank, (2023). Egypt: Job creation and affordable housing are key to women’s empowerment. Retrieved from:
https://cutt.us/1Cz7s

376
Global Journal of Economics and Business, 14(4) (2024), 351-379


https://cutt.us/vLjQE
https://cutt.us/h4sK6
https://cutt.us/8ao33
https://n9.cl/dh7zs
https://cutt.us/XNmvP
https://cutt.us/O6ZYr
https://cutt.us/l6ES5

An Econometric Study Using Panel Data Model of Factors Affecting Women's Economic Empowerment Ajaj & Nasrulddin

Appendices

Appendix (1): Descriptive statistics for study variables

FE ADM FU MR FW
Mean 23.44131 53.98053 19.47151 181.7234 27.46191
Median 20.75500 53.09092 21.43250 147.2230 24.87319
Maximum 41.12900 85.62762 31.42600 460.9820 46.83097
Minimum 11.93800 36.23104 6.066000 78.39400 12.11516
Std. Dev. 8.516052 13.37416 7.200474 96.13357 10.74962
Skewness 0.881134 0.779813 -0.393898 1.356410 0.732136
Kurtosis 2.554375 2.528680 2.090411 4.223199 2.459316
Jarque-Bera 16.52084 13.27288 7.239870 44.27802 12.18215
Probability 0.000259 0.001312 0.026784 0.000000 0.002263
Sum 2812.957 6477.664 2336.581 21806.81 3295.430
Sum Sq. Dew. 8630.254 21285.32 6169.773 1099758. 13750.97
Cllial 22 120 120 120 120 120
Cross sections 5 5 5 5 5
Source: Prepared by the researcher based on the outputs of the E-views 12 program
Appendix (2): Results of the multiple regression model
Dependent Variable: FE
Included observations: 120
Variable Coefficient Std.Erorr t- Statistic Prob.
C 9.315523 1.149692 8.102625 0.0000
ADM -0.032292 0.028274 -1.142139 0.2558
FU -0.345885 0.032923 -10.50598 0.0000
MR -0.011537 0.002732 -4.222114 0.0000
FW 0.899438 0.039979 22.49784 0.0000
R? 0.928773 Mean dependent var 23.44131
R2 0.926296 S.D dependent var 8.516052
S.E of reg. 2.311986 Akaike info criterion 4.554864
Sum squared reside 614.7071 Schwarz criterion 4.671010
Log likelihood -268.2919 Hannan- Quinn criter. 4.602032
F-statistic 374.8891 Durbin-Watson stat 0.059853
Prob (F-statistic) 0.000000

Source: Prepared by the researcher based on the outputs of the E-views 12 program

Appendix (3): Results of estimating the pooled regression model

377

_ Series: Standardized Residuals
14 Sample 2000 2023
Obsenations 120
12 -
Mean -342e-15
104 = Median 0225513
N N Maximum 5978176
Minimum ~ -4.311823
5 Std Dev. 2272197
Skewness 0283527
4 Kurtosis 2585485
2 JarqueBera 2 466863
m—‘ Probability — 0.29123
0 T T T T T T T T
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Dependent Variable: FE
Included observations: 120
Variable Coefficient Std.Erorr t- Statistic Prob.
C 9.315523 1.149692 8.102625 0.0000
ADM -0.032292 0.028274 -1.142139 0.2558
FU -0.345885 0.032923 -10.50598 0.0000
MR -0.011537 0.002732 -4.222114 0.0000
FW 0.899438 0.039979 22.49784 0.0000
R? 0.928773 Mean dependent var 23.44131
RZ 0.926296 S.D dependent var 8.516052
S.E of reg. 2.311986 Akaike info criterion 4.554864
Sum squared reside | 614.7071 Schwarz criterion 4.671010
Log likelihood -268.2919 Hannan- Quinn criter. 4.602032
F-statistic 374.8891 Durbin-Watson stat 0.059853
Prob (F-statistic) 0.000000

Source: Prepared by the researcher based on the outputs of the E-views 12 program

Appendix (4): Estimation results of the fixed effects regression model
]

- Series: Standardized Residuds
. Sample 2000 2023
i Obsenations 120
16| Mean 141616
Medan 007731
o — Maxirum 1767918
Minimum ~ -2280411
Std Dev. 0821342
8 Skewness  -0.369124
Kurtosls 2845006
4]
Jarque-Bera 2843778
Probabilty 0241258
0 !_! T+ T+ [ 1 1 ! !
25 20 45 40 05 00 05 0 1R 20 |
Dependent Variable: FE
Included observations: 120
Variable Coefficient Std.Erorr t- Statistic Prob.
C -13.12628 1.716378 -7.647662 0.0000
ADM 0.014562 0.017104 0.851377 0.3964
FU -0.296415 0.038121 -7.775635 0.0000
MR 0.008437 0.002792 3.021316 0.0031
FW 1.457292 0.059028 24.68799 0.0000
R? 0.990698 Mean dependent var 23.44131
RZ 0.990028 S.D dependent var 8.516052
S.E of reg. 0.850425 Akaike info criterion 2.585877
Sum squared | 80.27770 Schwarz criterion 2.794939
reside
Log likelihood -146.1526 Hannan- Quinn criter. 2.670778
F-statistic 1477.757 Durbin-Watson stat 0.419152
Prob (F-statistic) 0.000000

Source: Prepared by the researcher based on the outputs of the E-views 12 program
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Appendix (5): Estimation resnlts aof the randam effects reoressinn madel
16 -

— Series: Standardzed Residuals

14 4 Sample 2000 2023
Obsenvations 120
12 —
Wean 22218
104 = [ Medan  0.225613
N ] Madmum 5978176
Minimum 4311823
6 Std Dev. 22121971
Skewness  0.283527
4] Kurtosis 2 585485
24 Jarque-Bera 2 466863
H_I—‘ Probabilty  0.291291
0 T T T i L
-4 ] 2 1 0 1 2 3 4 5 [
Dependent Variable: FE
Included observations: 120
Variable Coefficient Std.Erorr t- Statistic Prob.
C 9.315523 0.422895 22.02799 0.0000
ADM -0.032292 0.010400 -3.105046 0.0024
FU -0.345885 0.012110 -28.56180 0.0000
MR -0.011537 0.001005 -11.47834 0.0000
FW 0.899438 0.014706 61.16316 0.0000
R? 0.928773 Mean dependent var 23.44131
RZ 0.926296 S.D dependent var 8.516052
S.E of reg, 2.311986 Durbin-Watson stat 0.059853
Sum squared reside | 614.7071 Prob (F-statistic) 0.000000
F-statistic 374.8891

Source: Prepared by the researcher based on the outputs of the E-views 12 program
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Abstract:

Objectives: This study aims to examines how monetary policy affects Jordan's economic growth in the long and short
term The study incorporates the time series data from 1990 to 2021.

Methods: To examine the impacts of monetary policy on economic growth measures, such as GDP, this study used the
Autoregressive Distributive Lag (ARDL) and Vector Error Correction (VEC) models. The independent variables are the
real interest rate, inflation rate, and broad money supply as monetary policy indicators.

Results: The current study shows that monetary policy (real interest rate, inflation rate, and broad money supply) has
positive significant implications that impact Jordanian economic growth in both the short and long term. Furthermore,
the data demonstrate a bidirectional link between monetary policy and Jordanian economic growth in both the long
and short term.

Conclusion: The monetary policy has a positive significant impact on Jordanian economic growth measures (real
interest rate, inflation rate, and broad money supply).

Keywords: Monetary policy; long and short- term effects; economic growth; Autoregressive Distributive Lag (ARDL); Vector
Error Correction (VEC) models; Jordan.
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1 Introduction

Monetary policy is essential to economic and strategic planning for ensuring economic development and the
public's welfare (Gillani & Abdin, 2021). Traditionally, the impact of monetary policy is explored by testing the
consequences of the inflation rate, interest rate, and money supply (as indicators of monetary policy) on the
gross domestic product (GDP) (as an indicator of economic growth) (Sulaiman & Migiro, 2014). Various
transmission channels facilitate the monetary policy to influence economic activities significantly, and such
networks are studied by different schools of thought like Keynesians and monetarists (Keynes, 1930). These
schools hypothesize that modifications in the money supply considerably alter the absolute magnitude of
money in the economy. According to Friedman (1970), "An extensive open market operation increased money
stock, which also increases the commercial bank reserves and loan facility and leads to an increased money
supply by the multiplier effect" (Friedman, 1970). The money supply then needs to be reduced. For this,
organizations start buying the securities the central bank sells, motivating the activities in real sectors. This view
is also supported by Tobin (1958), who investigated the transmission effect for asset portfolio choice ( Tobin,
1958). The monetary policy stimulates asset exchange and transfer between bonds, commercial papers, equities,
and bank deposits.

Contrary to this, the Keynesian school of thought argues that the influence of money stock on economic
variables is significant due to the activities of the financial market (Garg & Gupta, 2013). Consequently, all
school of thought discusses the considerable market reaction to monetary policy and economic indicators, hence
overall economic growth (Ahmad, et al., 2016). In this regard, the current study aims to investigate whether the
monetary policy of Jordan has a long or short-run impact on the economic growth of Jordan.

2 Literature Review

The central bank designs and implements a country's monetary policy (Durrani et al., 2020). The inflation rate,
interest rate, and money supply in an economy are controlled by its monetary policy. Moreover, monetary
policy promotes economic expansion and stability, eliminates unemployment, and maintains the exchange rate
with different currencies (Gillani & Abdin, 2021). The central bank employs various tools to attain the goals of
monetary policy. Such objectives and tools influence bank funds. The monetary policy also creates an
equilibrium between supply and demand by maintaining domestic prices (Durrani et al., 2020). Other objectives
of monetary policy are the elimination of inflationary pressure through control of the exchange rate, shaping
the patterns of production and investment, expansion of financial institutions in the economy, maintenance of
interest rates for offering the incentives of investments, and effective and efficient debt management (Chaudhry
et al.,, 2012; Gupta & Keen, 2014). Monetary policy has its tools that facilitate the attainment of objectives. These
tools are reserve requirements, open market operations, discount lending, and reserve requirement ratio.

Open market operations include selling and purchasing government securities and bonds through a
bidding system in an open market on behalf of the government (Friedman and Schwartz, 2008; Anwar and
Nguyen, 2018). The inflationary situation is controlled by increasing the market's liquidity through buying
bonds by the monetary authority and the government. On the other hand, the monetary authority manages the
deflationary situation by selling the bonds to reduce liquidity in the market (Akalpler & Duhok, 2018). Open
market operation is a feasible and straightforward process for controlling the economic situation as it doesn't
incorporate any administrative delays (Champagne & Sekkel, 2018). The central bank plays a crucial role as a
lender of last resort by extending loans to financial institutions, particularly banks experiencing financial
difficulties or on the verge of collapse. (Durrani et al., 2020; Varlik & Berument, 2017). The other tool is the
discount policy, which significantly influences the economy's money supply and interest rate. Monetary policy
also emphasizes banks' reserve requirement, the specific amount required by the central bank to be reserved by
all commercial banks compared to their loaning out amount (Durrani et al., 2020).

Effective monetary policy is required by developing economies to maintain internal and external economic
balance. To ensure economic growth, effective financial planning is needed to support credit planning and
monetary management (Srithilat et al., 2017). Underdeveloped economies face severe inflation issues owing to
enhanced effective demands resulting from government spending (Anwar & Nguyen, 2018). However, a
realistic exchange rate and a stable domestic price level are significantly required for sustained economic
growth (Mehar, 2022). For this, an equilibrium of investments and savings is essential. It's a problematic and
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imperative task for growing economies. However, enhancing the pace of economic development requires the
improvement of technologies (Gormez, 2019). The enhancement of the growth rate of capital formation is also
a necessity. This improvement leads to technological advancement and economic development (Kareem et al.,
2013). Therefore, economies mainly adopt easy monetary policies, whereas economies facing inflation issues
implement tight monetary policies. However, it is difficult for economies to control inflation due to increased
domestic commodity prices (Mehar, 2022 & Fasanya et al., 2013). Monetary policy is among the key drivers of
promoting economic growth. Economic growth is imperative to eliminate poverty and enhance livelihood
(Gillani and Abdin, 2021 & Montiel et al., 2012). Almost all governments recognize monetary policy's significant
impact on economic growth. However, the formulation process of monetary policy changes multiple times with
the changes in developing economies and the increasing concerns of monetary policies internationally. (Varlik
and Berument, 2017). The money supply is the key critical and imperative target variable in most economies.
The central banks employ this variable for strategic planning and policy objectives, assuming that the supply
and demand of money can significantly impact economic prosperity (Durrani et al., 2020). Monetary policy has
real as well as nominal effects on the economy's growth, indicating a direct relationship (Kamaan and
Nyamongo, 2014; Fasanya et al., 2013; Obeid & Awad, 2017). reported the relationships among monetary policy,
inflation rate, fiscal deficit, and real exchange rate (Fasanya et al., 2013; Obeid & Awad, 2017). Contrary to these
studies, some researchers have reported the absence of a relationship between monetary policies and economic
development (Montiel et al., 2012; Kamaan; Nyamongo, 2014 & Buigut, 2009). The significant influence of
monetary policy shocks on the output is also reported. Monetary policy innovations mostly lead to output
fluctuations. Moreover, the disparity of monetary policy procedures influences the credit variable that
ultimately impacts the real side of economies. Similarly, many researchers reported that exchange and interest
rates negatively influence non-oil exporters (Chaudhry et al., 2012; Kareem et al., 2013; Fasanya et al., 2013; Havi
and Enu, 2015). The fiscal policy also negatively affects non-oil exporters. It indicates that oil and non-oil
exporters' monetary policy affects economic indicators differently (Gormez, 2019).

Jordan is an oil-exporting economy (Obeid & Awad, 2017). The Jordanian government has employed a
financial growth plan for Jordan (2018-2022) to stabilize macroeconomic indicators (Mugableh, 2019). This
growth plan requires a 5% growth rate for the top five contributing sectors, including government services,
finance, manufacturing, transport and tourism, and hospitality (JEGPR, 2018). The significant contributory
factors to this growth need to be highlighted. Therefore, this study contributes significantly by highlighting
monetary policies' long and short-run impacts on economic development.

3 Methodology

The current study investigates the casual long- and short-run relationship between monetary policy and
economic development in Jordan, using the money supply, inflation rate, real interest rate, and GDP as
indicators of economic growth. The research includes annual time series data from 1990-2021, resulting in a
small sample of 30 observations. The local currency's GDP, the billion Jordanian dinars (JD), measures Jordan's
economic development. The interest rate is among the primary instruments of monetary policy. It is utilized as
the real interest rate. "Broad monetary aggregate (M2, billion JD)" measures the money supply. M2 (billion JD)
is a proxy of the Jordanian economy's total monetary aggregates. The inflation rate is measured through the
consumer price index (CPI). Data is collected from the official website of the World Bank (2022) (Bank, 2022).
The variables are used after transforming to the natural logarithmic form. Incorporating these variables, the
empirical model of this study is as follows:

Log GDP, = By + 1 LogM2, + 3, Log IFR, + 3 Log IR, + & eq.(1)

Where Log GDP:is the logarithm of gross domestic product, Log M2 is the logarithm of broad monetary
aggregate, Log IFR: is the logarithm of the inflation rate, Log IR: is the logarithm of interest rate, and & is the
residual term. Grounded upon the economic and financial theories, the expected signs of coefficients are as
follows; {31, p3 >0, B2 < 0 (Keynes, 1930; Friedman, 1970; Fisher, 1930 & Mundell, 1963).

382
Global Journal of Economics and Business, 14(4) (2024), 380-386



Monetary Policy’s Impact on Jordanian Economic Growth.... Mazen Basha

3.1. Co-Integration

ARDL and VEC models determine the variables’ long and short-run effects. This study employs the ARDL
approach to scrutinize the equilibrium relationship between GDP and monetary policy indicators (IFR, M2, and
IR). ARDL model is used after testing the unit root of the series of interest. The variables are stationary at the

first difference (Table 1).
Table 1: Unit Root Test

Variables t-statistics Critical Values
Lower Bound Upper Bound 10% 5% 1%
LogGDP: -1.03 -5.15"
LogM2: -2.01 -3.21™ -3.18 -3.51 -4.20
LogIFR: -1.62 -3.29"
LogIR: -2.74 -3.31™

" shows the significance at a 1%, 5%, and 10% respectively.

The ARDL model allows for estimating stationary series at the level or first difference but not at the second
difference. Hence, the series under study are suitable for implying the ARDL approach. So, the model of this
study is specified as follows:

ALog GDP, = ay + a1, LogGDP,_y + ay; LogM2,_; + as; Log IFR;_; + a4 LogIR,_, + Y."_, assALog GDP,_¢ +
2o @esALogM2, s+ ¥, ALogIFR, s+ X agsALog IR, s + & eq. (2)

Where a1, a2 a3, and o are the estimates indicating a long-run relationship, while coefficients as, as o7, and asare
the estimates for a short-run relationship. For estimating the ARDL model, initially, equation 2 is estimated
through ordinary least squares. The null hypothesis assumes no co-integration. The decision is made based on
Bound F-statistics. Afterward, the estimated values are compared with the critical values of F-statistics. If the
estimated value of F-statistics is greater than the upper bound I (I), the null hypothesis will be rejected,
signifying co-integration. If the estimated value of F-statistics is lower than the lower bound I (0), the null
hypothesis will be accepted, concluding no co-integration. The outcomes are inconclusive if the estimated value
lies within I (I) and I (0).

The vector autoregressive (VAR) model explores the lag order. The lag order for this study is found to be
two, based on the Akaike information criterion (AIC) and Schwarz Bayesian (SB) criterion. The results indicate
that the estimated value of F-statistics (5.19) is greater than the upper bound value (5.12) at a 5% significance
level, indicating the existence of co-integration between monetary policy indicators and economic growth
(Table 2). These outcomes are in harmony with the results of Mugableh (2019) and Sulaiman and Migiro (2014).

Table 2: Co-integration Test

Empirical Model: LogGDP: = f (LogM2:, LogIFR:, LogIR:)
Estimated F-statistics Tabulated F-statistics
5.19™ Upper Bound Lower Bound
5.12 3.82 1%
4.05 2.85 5%
3.57 2.43 10%

** shows the significance at a 1% significance level

Once co-integration is confirmed, the subsequent stage investigates the equilibrium relationship between the
variables under study. Results indicate that all variables positively influence the Jordanian economic growth
except the inflation rate (Table 3). These findings are in concord with the outcomes reported by Anwar and
Nguyen (2018), Champagne and Sekkel (2018), Mugableh (2019), and Varlik and Berument (2017).
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Table 3: ARDL Results

Variables Coefficient Variables Coefficient
Constant term -2.491 (0.486)
Long run Short run
LogM2:1 8.123" (0.008) ALogM2ts 2.136™(0.012)
LogIFR¢1 7.4057(0.014) ALogIFR¢s 3.4517(0.0024)
LogIR +1 -3.536"(0.052) ALogIR¢s -5.798(0.058)

wax ** % shows the significance level at a 1%, 5%, and 10% respectively.

Table 4: Diagnostic Tests

Diagnostic tests Null Hypotheses (Ho) F-statistics Decision
Homoscedasticity Heteroscedasticity 7.67°(0.011) Ho rejected
Normality e #N (0, ?) 6.537(0.21) Ho rejected
Ramsey reset The empirical model is not correctly specified 4.527(0.032) Ho rejected

wx, *%, * shows the significance level at a 1%, 5%, and 10% respectively.

Inflation has a dual impact on the economy. On one side, it can contribute positively to the country's economic
growth. On the other side, it may adversely impact economic growth. Thus, economists and policymakers must
follow the moderation strategy to influence economic growth positively. Central banks can use interest rates
and money supply for this. The money supply is considered a major economic engine, while the interest rate
can motivate investors (Durrani et al., 2020). The outcomes of diagnostic tests (Table 4) indicate that the
empirical equation of this study doesn't have a heteroscedasticity problem. It is accurately designated along
with a normal distribution of residuals.

3.2. Granger Causality: The VEC Model

When co-integration is confirmed among the variables of interest, the VEC model is employed rather than the
VAR model. The significant negative error correction (EC) term indicates the presence of a long-run causal
relationship, and the F-statistics indicate the short-run causal relationship. The equation is transformed into the
error correction model (ECM).

ALogGDP (44T 811t 012t 013t O1a¢][ALogGDP Bt €1t
ALogM2 | _ a2 n |621¢ OG22t O23c  Oaac|| ALogM2 Bat &2t
ALogIFR | = |aae| T 250|601, Oy Guse Ouac|| ALogIFR By | [E Ctle-1 ¥ e eq. (3)
ALogIR |, Ayt Osir O4z¢ O43¢ Oaged L ALogIR 1, om Eat

Where a (1-4) indicates the intercept term, du: (k, I =1, 4) specifies the coefficients for testing the null hypothesis
of no short-run Granger causality, and 3 (1-4) indicates the coefficients of ECTw1. These coefficients indicate the
results for the null hypothesis of no long-run Granger bi-directional causality. The findings suggest a bi-
directional causal relationship between the monetary policy indicators and economic growth in the short and
long run (Table 5). These findings are consistent with Mugableh's (2019) and Srithilat et al. (2017) findings. The
significant negative ECM term approves the existence of co-integration among variables.

Table 5: VEC model; Granger Causality Estimation

Dependent Sources of Causation
Variables
Short-run Long- run
ALogGDP:s ALogM2ts ALogIFRes ALoglIRes ECTw
ALogGDPus - 5.74°(0.01) 6.63°(0.01) 5.29%(0.02) -0.81°(.01)
ALogM2:s 9.2°(0.01) - 7.3°(0.01) 5.197(0.02) -0.71°(.01)
ALogIFR:s 8.05°(0.01) 6.2°(0.01) - 4.3"(0.02) -0.62'(.01)
ALogIR:s 2.31"(0.03) 4.1(0.02) 1.2%(0.04) - 0.51°(.01)

e, *% * shows the significance level at a 1%,5%, and 10% respectively.
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4 Discussion, Conclusion, and Recommendations

This study examined the effects of monetary policy on Jordan's economic development. This study uses IFR,
M2, and IR as monetary policy indicators, and GDP to calculate economic growth. The article looked at both
long-term and short-term effects to emphasize the impact of various monetary policy measures. The ARDL
model was used in the study because it allows the series to remain stationary at multiple levels and may be
estimated using small sample sets. The study used yearly time series data from 1990 to 2019 and included 30
observations.

Furthermore, the unit root test confirmed that the ARDL model fits the series under consideration. The
study's empirical findings show that money supply and interest rates have a favorable influence on economic
growth. Inflation is shown to have a detrimental effect. Monetary policy indicators are directly tied to a
country's long- and short-term economic growth.

These results have important consequences for Jordan's economics and policymakers. It emphasizes the
relevance of monetary policy in the country's economic growth and development. It has a big impact on
financial stability; thus, policymakers must concentrate on monetary policy indicators so that they may
contribute even more favorably to economic growth and prosperity. The inflation rate, in particular, requires
close attention to minimize inflationary pressures and ensure that growing domestic prices do not stifle growth.
Inflation has a negative influence on poor individuals. The standard of living suffers, culminating in economic
downturns if the trend continues over time. To maintain economic success, inflation must be kept under control.

Furthermore, the interest rate must be attractive to attract domestic and overseas investors. These
investments have the potential to dramatically boost the country's economy. Thus, monetary policy indicators
have an important role in a country's economic development. The state's central authority and central bank
oversee monetary policy through interest rate rules, money supply, and other monetary measures that have a
considerable impact on economic activity. These restrictions and managerial practices contribute to the
country's balance of payments and employment rate. Furthermore, the Jordanian government must have fixed
exchange rates and price levels to control the money market. It needs to focus on stabilizing economic growth
through effective monetary policy measures and management of monetary assets.

References:

Ahmad, D., Afzal, M. & Ghani, U., (2016). Impact of Monetary Policy on Economic Growth Empirical Evidence of Pakistan.
International Journal of Applied Economic Studies, 4(6).

Akalpler, E. & Duhok, D. (2018). Does monetary policy affect economic growth: evidence from Malaysia. Journal of Economic
and Administrative Sciences, 34(1), 2-20. [CrossRef]

Anwar, S. & Nguyen, L.P. (2018). Channels of monetary policy transmission in Vietnam. Journal of Policy Modeling, 40(4),
709-729. [CrossRef]

Bank, W. (2022). World Development Indicators Database. https://databank. worldbank.org/source/world-development-
indicators.

Buigut, S. (2009). Monetary policy transmission mechanism: implications for the proposed East African Community (EAC) monetary
union. in CSAE conference.

Champagne, J. & Sekkel, R. (2018). Changes in monetary regimes and the identification of monetary policy shocks: Narrative
evidence from Canada. Journal of Monetary Economics, 99, 72-87. [CrossRef]

Chaudhry, LS., Qamber, Y. & Farooq, F. (2012). Monetary policy, inflation and economic growth in Pakistan: Exploring the
co-integration and causality relationships. Pakistan Journal of Commerce and Social Sciences (PJCSS), 6(2), 332-347.

Durrani, A., Rosmin, M. & Volz, U. (2020). The role of central banks in scaling up sustainable finance—what do monetary
authorities in the Asia-Pacific region think? Journal of sustainable finance & investment, 10(2), 92-112. [CrossRef]

Fasanya, 1.O., Onakoya, A.B. & Agboluaje, M. A. (2013). Does monetary policy influence economic growth in Nigeria? Asian
Economic and Financial Review, 3(5), 635-646.

Fisher, 1., (1930). The theory of interest. New York, 43, 1-19.
Friedman, M. & Schwartz, A.]. (2008). A monetary history of the United States, 1867-1960., Princeton University Press.

385
Global Journal of Economics and Business, 14(4) (2024), 380-386


https://doi.org/10.1108/jeas-03-2017-0013
https://doi.org/10.1016/j.jpolmod.2018.02.004
https://databank.worldbank.org/source/world-development-indicators
https://databank.worldbank.org/source/world-development-indicators
https://doi.org/10.1016/j.jmoneco.2018.06.002
https://doi.org/10.1080/20430795.2020.1715095

Monetary Policy’s Impact on Jordanian Economic Growth.... Mazen Basha

Friedman, M., (1970). A theoretical framework for monetary analysis. Journal of Political Economy, 78(2), 193-238.

Garg, R & Gupta, S. (2013). Impact of monetary policy on Indian economy. International Journal in Management and Social
Sciences, 1.

Gillani, D.Q., & ul Abdin, A. (2021). Impact of Monetary Policy on Economic Growth in Pakistan Economy. Journal of
Education and Social Studies, 2(3), 95-101. [CrossRef]

Gormez, Y., (2019). Central bank digital currency: a historical perspective. Central Bank Digital Currency and Fintech in Asia,

Gupta, S. & Keen, M. (2014). Fiscal policy and income inequality. Policy Paper, International Monetary Fund Washington, DC,
http://www. imf.org/external/np/pp/eng/2014/012314. pdf

Havi, ED.K. & Enu, P. (2015). The effect of fiscal policy and monetary policy on Ghana’s economic growth: which policy is more
potent? International Journal of Empirical Finance, 61-75.

JEGPR. (2018). The Jordan Economic Growth Plan 2018-2022 (JEGP), https://www.ssif.gov.jo/UploadFiles/[EGProgramEnglish.pdf

Kamaan, C.K. & Nyamongo, E. (2014). The effect of monetary policy on economic growth in Kenya. International Journal of
Business and Commerce, 3(8), 11-24.

Kareem, R,, et al., (2013). Analysis of fiscal and monetary policies on economic growth: Evidence from Nigerian democracy.
Current Research Journal of Economic Theory, 5(1), 11-19. [CrossRef]

Keynes, J. M. (1930). A treatise on money: in 2 volumes., Macmillan & Company.

Mehar, M.A. (2023). Role of monetary policy in economic growth and development: from theory to empirical evidences.
Asian Journal of Economics and Banking, 7 (1), 99-120. [CrossRef]

Montiel, P., et al. (2012). Financial Architecture and the Monetary Transmission Mechanism in Tanzania.

Mugableh, M.I. (2019). Does monetary policy affect economic growth in Jordan? Evidence from ordinary least square
models. International Business Research, 12(1), 27-34. [CrossRef]

Mundell, R.A. (1963). Capital mobility and stabilization policies under fixed and floatmg exchange rates. Canadzan Journal
of Economzcs and Polmcal Science, 29 (4), 475- 485.

Obeid, R. & Awad, B. (2017). Effectiveness of monetary policy instruments on economic growth in Jordan using vector error
correction model. International Journal of Economics and Finance, 9(11), 194-206. [CrossRef]

Srithilat, K., Sun, G. & Thavisay, M. (2017). The impact of monetary policy on economic development: Evidence from Lao
PDR. Global Journal of Human-Social Science, 17(2), 9-15.

Sulaiman, L. & Migiro, S. (2014). The nexus between monetary policy and economic growth in Nigeria: a causality test.
Public and Municipal Finance, 3(2), 35-40.

Tobin, J., (1958). Liquidity Preference as Behaviour toward Risk. Review of Economic Studies, 25(2), 65-86.

Varlik, S. & Berument, M.H. (2017). Multiple policy interest rates and economic performance in a multiple monetary-policy-
tool environment. International Review of Economics & Finance, 52, 107-126.

386
Global Journal of Economics and Business, 14(4) (2024), 380-386


https://doi.org/10.52223/jess.20212305
http://www/
https://www.ssif.gov.jo/UploadFiles/JEGProgramEnglish.pdf
https://doi.org/10.19026/crjet.5.5519
https://doi.org/10.1108/ajeb-12-2021-0148
https://doi.org/10.5539/ibr.v12n1p27
https://doi.org/10.5539/ijef.v9n11p194

Global Journal of Economics and Business (GJEB)

Volume.14, Issue.4 pp: 387-408 Article 6
Aug (2024)

Exploring the Impact of Artificial Intelligence and Machine
Learning on Predicting Outcomes in Regional Development
Conventions: A Case Study of the Tanger-Tetouan-Al Hoceima
Region, Morocco

A Wl Ay 1 gl Aol LBt ppudd Y1 elantly Slida ¥ oS0 Zonlue
ol et Ol ghas dziks

Asmaa Faris, Mostafa Elhachloufi

12 University Hassan II of Casablanca, Morocco
lasmaa-faris-etu@etu.univh2c.ma, 2 elhachloufi@yahoo.fr

Accepted Revised Received
Eemddl Joud Coxdl daxl e Semd! il
2024/5/8 2024/4/24 2024 /3/2

DOL: https://doi.org/10.31559/GJEB2024.14.4.6

This file is licensed under a Creative Commons Attribution 4.0 International



https://creativecommons.org/licenses/by/4.0/

R

Global Journal of Economics and Business (GJEB)

= I . j global Jqurnaliof
o o - conomics and
‘/ REFAAD me‘ﬁ éwm 4'5"""" ‘LL""L. | Business

www.refaad.com Journal Homepage: https://www.refaad.com/Journal/Index/2

E-ISSN 2519-9293 | P-ISSN 2519-9285

Exploring the Impact of Artificial Intelligence and Machine Learning
on Predicting Outcomes in Regional Development Conventions: A
Case Study of the Tanger-Tetouan-Al Hoceima Region, Morocco

dmib Ao Ul dulyd 1 gezt! Aeidd) SlLBLASI ot JYI edaidly Flilaso¥ ] S| doaluce
YE 1 I P S IR PN 2%

Abstract:

Objectives: For over six years, Morocco has been engaged in an initiative aimed at promoting inclusive and sustainable
territorial development, characterized by the implementation of an advanced regionalization experiment. However,
the main challenge facing government leaders today is managing a growing number of regional development
conventions.

Methods: To achieve these objectives, we developed a predictive model using artificial intelligence and machine
learning aimed at anticipating the outcomes of regional development conventions. Through this method, we were able
to identify the risks associated with their potential failure and forecast their impact. Simultaneously, various data
extraction methods and classification algorithms were implemented. We collected and analyzed information from 310
past and current regional development conventions, spanning from 2016 to 2020, considering various factors
influencing their success or failure. We conducted extensive experiments to assess the effectiveness of various
predictive models.

Results: The results we obtained indicate that the classifiers Ada Boost, Random Forest, and Bernoulli NB are the three
most effective algorithms for predicting the outcomes of regional development conventions.

Conclusion: This study contributes to shaping a broader discourse on the practical application of artificial intelligence
in public policies and regional development, highlighting its potential to enhance resource allocation and alleviate the
burden of repetitive administrative tasks for organizations with limited resources.

Keywords: Artificial Intelligence; Machine Learning; Regional Development; Government challenges; Predictive modeling.
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1 Introduction

This article focuses on the crucial role of Artificial Intelligence (Al) and Machine Learning (ML) in strengthening
the anticipation and execution of regional development conventions, with a particular emphasis on the Tanger-
Tetouan-Al Hoceima (TTAH) region in Morocco. As emerging technologies continue to redefine the landscape
of project management and planning, understanding their implications on regional development becomes
imperative. The TTAH region, characterized by its diverse economic activities and unique geographical
features, provides a captivating case study to explore the transformative potential of Al and ML.

Regional development conventions play a fundamental role in promoting economic growth, improving
social well-being, and preserving environmental sustainability. However, their success relies on the ability to
anticipate with precision, plan meticulously, and execute efficiently. The integration of Al and ML in this
context opens new perspectives to optimize decision-making processes, mitigate risks, and enhance overall
convention outcomes.

Having state-of-the-art innovation tools is essential for enabling public and political leaders when
enhanced regionalization is implemented successfully. Artificial intelligence (AI) and machine learning (ML),
which provide quick, accurate, and data-driven evaluations, have disrupted dynamic methods. With the help
of these cutting-edge innovations, we can act even more quickly and accurately, which is especially important
in the context of territorial development conventions (DR). There has been a steady rise in the quantity of DRs
since 2016. It is alarming to see, nevertheless, that about 40% of these norms fall short and are never carried out,
resulting in poor execution. These observations are concerning, particularly in light of the large out-of-pocket
costs and lengthy processing times linked to these conventions' administrative procedures. These difficulties
impede the region's overall growth and throw a shadow over regionalization's advancement. Through the use
of ML and artificial intelligence to evaluate a DR's risks and determine its outcome, we can make highly
informed decisions that maximize benefits and minimize anticipated drawbacks. Eventually, using computer-
based intelligence and machine learning will allow DRs to operate even more profitably, efficiently, and
productively.

In any case, the integration of Al and ML in regional development in provincial improvement isn't without
challenges. Issues connected with information protection, algorithmic predispositions, and the requirement for
straightforwardness in dynamic cycles arise as central issues, which will be investigated in this review.

In this article, an anticipation of the outcomes of development conventions in the Tanger-Tétouan-Al
Hoceima region will be elaborated following the methodology of the Cross Industry Standard Process for Data
Mining (CRISP-DM) Figure 1. Advanced prediction approaches will allow for the precise classification of
conventions, the identification of commonalities between them, and the application of learned lessons to
improve the convention process as a whole. In actuality, the algorithm will use information from earlier
conventions to recognize examples that are similar to new ones and adjust its predictions appropriately. We
can improve decision-making, boost convention efficiency, and eventually increase success rates by utilizing
these insights. Predictive models will enable us to leverage our historical experiences and create a more robust
and knowledgeable base for conventions in the future.
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Figure 1: CRISP-DM Methodology

In this study, our primary objective is to conduct an in-depth analysis of how artificial intelligence calculations
can be leveraged to identify patterns within the various development conventions initiated by the Local Board
of Tanger-Tétouan-Al Hoceima (TTAH). To achieve this, we have structured our paper as follows:

In the initial sections of our work, we engaged in a thorough theoretical exploration, focusing particularly
on the theoretical and conceptual aspects related to the use of Al in the analysis of regional development data.
This initial part aims to provide a solid conceptual framework for our subsequent analysis.

In the subsequent section, we developed our recommended strategy for applying Al calculations in
identifying patterns within regional development conventions. This section of the paper highlights the specific
methodological approaches we have adopted to achieve our research objective.

Following this, in the fourth part, we delve further into the construction of our recommended strategy. We
detail the concrete steps we have taken to implement our Al methods in the analysis of development convention
data.

The results of our analysis are presented comprehensively in the fifth section of the paper. We examine in
detail the trends and patterns identified through our artificial intelligence methods, highlighting the key
insights gleaned from our study.

Finally, in the sixth and final section, we conclude our paper by summarizing the main conclusions drawn
from our study and discussing the implications of our research for understanding and managing regional
development conventions. This conclusion also provides avenues for future research in this exciting field.

2 Al and ML Applications in Regional Development

The integration of artificial intelligence systems into public decision-making processes to optimize regional
development is a relatively underexplored research area. Despite the crucial importance of regional
improvement in national development strategies, previous studies have primarily focused on theoretical
aspects or broader policy strategies, often overlooking the practical application of new technologies to enhance
regional development outcomes.

For instance, (Domashova, 2020)examined the use of artificial intelligence techniques, particularly neural
networks, to predict the outcomes of public procurement contracts in the pipeline industry. The author
developed a Python application to identify contracts at high risk of non-execution using a classification
approach for public contracts.

On the other hand, (Kripak, 2021)investigated the use of artificial intelligence methods to predict
unfavorable outcomes in public procurement procedures related to building and land maintenance. Their study
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identified risks such as collusion among suppliers, collusion between clients and suppliers, and erroneous data
in the unified information system. The authors employed associative rule extraction techniques and clustering
methods to identify sustainable supplier groups and potential violations.

Furthermore, (J. Gallego, 2021) explored the use of artificial intelligence models to predict weaknesses and
corruption in public acquisitions in Colombia. Additionally, (M. J. Garcia Rodriguez, 2022) discussed the use of
artificial intelligence algorithms to detect collusion in public procurement auctions. Their study compared the
performance of eleven algorithms on six datasets from five countries and concluded that techniques such as
extra trees, random forests, and AdaBoost are the most effective for detecting collusion, even with limited data.

These works highlight the growing importance of integrating artificial intelligence into public decision-
making processes to enhance the transparency, efficiency, and effectiveness of regional development policies.
They also offer valuable insights for professionals working in the field of public procurement oversight and
pave the way for further research in this exciting area.

The study conducted by (T. Inan, 2022) presents an Al model based on Long Short-Term Memory (LSTM)
to predict convention costs. This model utilizes a seven-layer feature vector, incorporating performance factors
related to schedule and cost, along with their moving averages as indicators. The results of this study
demonstrate that the LSTM model provides more accurate estimates compared to the traditional model based
on the Earned Value Management (EVM) index. Furthermore, the study aims to demonstrate how decision-
makers can utilize data from completed conventions using Al

In a different approach, (U. Park, 2022)proposes a two-level heterogeneous ensemble algorithm to estimate
the cost of construction conventions in the early stages. This method combines Random Forest (RF), Support
Vector Machine (SVM), and CatBoosting algorithms and was evaluated using cost data disclosed by the public
procurement administration in South Korea. The results indicate that the two-level ensemble model
outperforms individual ensemble models, thus providing objective information for decision-making at the
beginning of a construction project.

Lastly, a recent study conducted by (Jihad Satri, 2023) focuses on the BKM region and aims to determine
the most effective algorithm for modeling the outcomes of development conventions. The researchers explore
the fields of Artificial Intelligence and Machine Learning to identify the most suitable models for this task. This
study highlights the growing importance of Al in modeling the outcomes of development conventions, thereby
opening new avenues for research in this field.

Having examined the applications of Al and machine learning in regional development, it is now
opportune to focus our attention on a thorough exploration of the Tanger-Tétouan-Al Hoceima (TTAH) region,
in order to comprehensively grasp its specificities and characteristics.

3 Exploring the Tanger-Tétouan-Al Hoceima (TTAH) Region

Located in northern Morocco, the Tanger-Tétouan-Al Hoceima (TTAH) region presents a splendid
amalgamation of economic diversity, demographic richness, and singular challenges. This section provides a
comprehensive analysis of the essential elements defining the region, thereby offering valuable insights into its
distinctiveness.

3.1 Economic Sectors:

The Tanger-Tétouan-Al Hoceima (TTAH) region exhibits a diversified economic structure, as evidenced by
recent statistical data.
¢ Manufacturing Sector: The manufacturing sector in the region comprises over 2000 companies,
representing approximately 15% of all local businesses. These enterprises provide employment
opportunities for nearly 50,000 workers, thus contributing to about 20% of the regional GDP. The
manufacturing industries in the region cover a diverse range of products, from textiles to pharmaceuticals
to agri-food. They play a vital role in the economic diversification of the region and in the creation of skilled
employment, thereby contributing to the region's industrial development.
e Agriculture: Agriculture in the TTAH region is also of paramount importance. The region cultivates a
variety of agricultural products, including citrus fruits, olives, vegetables, and cereals. Data indicates that
agriculture accounts for approximately 30% of total employment in the region, supporting over 100,000
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families. In addition to providing livelihoods, agriculture in the region contributes to national food security
and promotes rural development by stimulating local economies and preserving agricultural traditions.

Tourism: Furthermore, tourism constitutes a major pillar of the regional economy. With over 2 million

visitors each year, the region generates tourism revenues exceeding $500 million. This burgeoning tourism
industry contributes to approximately 10% of the regional GDP, underscoring its growing importance in

the economic development of the region. The region's

tourist attractions, such as its beaches, mountains,

historical sites, and rich culture, attract domestic and international travelers throughout the year, thereby
stimulating economic growth and creating employment opportunities in the tourism sector and related

industries.

Table 1: The Most Important Economic Indicators for The Tanger-Tetouan-Al Hoceima Region

Contribution to the Gross National Product (GNP)

Gross National Product (GNP) per capita

The market value of marine capture

Contribution to National Industrial Production
Contribution to National Industrial Exports
The percentage of exports from traditional industries

Industrial zones

Workers in the industrial sector
Tourism

Air transport

9,4 %

24,650 DH, ranked 6 nationally

11% of the national value, 3% of the total
volume

10%

25%

0,8%

1820 ha

80% affiliated with other regions

30% employment rate
Ibn Battuta ranks 6th

Source: HCP 2014

In essence, the TTAH region's economic vibrancy is a result of the synergies among its diverse sectors.
Manufacturing, agriculture, and tourism collectively contribute to the region's multifaceted economic profile,
ensuring a balanced and sustainable approach to development. Understanding the intricate dynamics of these

sectors becomes essential for policymakers and stakeholde

1s in crafting strategic initiatives that capitalize on

the strengths and potential of each, fostering holistic economic development within the TTAH region.

3.2 Demographic Characteristics:
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Figure 2: The Population Density of the Tanger-Tetouan-Al Hoceima Region

Source: Hcp 2014

Gaining insight into the demographic composition is indispensable for comprehending the social intricacies of
the Tanger-Tétouan-Al Hoceima (TTAH) region. The unique feature of this region lies in the diversity of its
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population, influenced by a rich blend of cultural factors. Key demographic elements, including age
distribution, educational attainment, and the composition of the workforce, offer invaluable insights into the
human dynamics shaping the region.

The age distribution within the population provides a nuanced understanding of the demographic
pyramid, highlighting the proportions of various age groups. Educational levels reflect the region's intellectual
capital, showcasing the knowledge and skills available within the community. Additionally, understanding the
composition of the workforce sheds light on the region's economic activities and the skill sets contributing to
its development.

These demographic factors collectively play a pivotal role in shaping the development needs and priorities
of the TTAH community. Age demographics influence educational requirements, healthcare demands, and
workforce development initiatives. Educational levels influence the region's capacity for innovation, research,
and technological advancements. The composition of the workforce guides economic planning and
development strategies, aligning them with the skills and expertise available locally.

In essence, a detailed comprehension of the demographic landscape enables policymakers, planners, and
community leaders to tailor development initiatives that resonate with the specific characteristics and
requirements of the TTAH region. It forms the foundation for creating targeted interventions that address the
unique social fabric, fostering sustainable development and improving the overall quality of life for the
residents.

Table 2: The most important social indicators for the Tanger-Tetouan-Al Hoceima region

Unemployment rate 11,2 %
Growth rate 1,42 %
Illiteracy rate 31,7 %
Poverty rate 10,08 %

Source: HCP 2014
3.3 Unique Challenges

The Tanger-Tétouan-Al Hoceima (TTAH) region, abundant in potential, encounters distinct challenges that
require meticulous attention in the developmental context. Geographic complexities, environmental
considerations, and socio-economic disparities present critical challenges that call for thoughtful and strategic
interventions. Delving into these challenges provides an in-depth understanding of the obstacles that regional
development initiatives must confront to attain sustainable and inclusive growth.

Geographic intricacies, encompassing factors such as diverse landscapes and topographical variations,
pose challenges in planning and executing development conventions. Environmental concerns, including issues
like biodiversity conservation, sustainable resource management, and climate change impacts, necessitate
environmentally conscious approaches. Moreover, socio-economic disparities, reflecting variations in income,
education, and access to resources, demand targeted strategies to ensure equitable and inclusive development.

Exploring these challenges not only sheds light on the complexity of the regional development landscape
but also emphasizes the need for tailored and strategic interventions. It underscores the importance of adopting
holistic approaches that consider the interplay of geographical, environmental, and socio-economic factors. By
navigating through these challenges with precision, regional development initiatives can pave the way for
sustainable growth and foster inclusivity, addressing the unique needs and characteristics of the TTAH region.

3.4 SRAT and PDR

The establishment of the new regional councils signifies a pivotal moment in advancing the implementation of
advanced regionalization. This involves an intricate process that requires time to materialize effectively.
Implementing planning and programming processes, along with formalizing supporting tools like the Regional
Spatial Planning Scheme (SRAT) and the Regional Development Program (PDR), should be grounded in
innovative territorial planning and programming tools. These methods need to be capable of showcasing the
region as a key player in development.

The SRAT serves as a benchmark document for realizing the vision of territorial development and
outlining the region's directions over a 25-year span. It alsolays out a comprehensive framework for sustainable
and harmonious regional development in urban and rural areas, proposing regional and planning conventions.
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This document aims to coordinate interventions by the State, local authorities, and private investors, guiding
their strategic decisions regarding spatial planning and development. Achieving this involves extensive
consultation during implementation, aligning with the guidelines of national spatial planning policy and
integrating with strategies, programs, and sectoral plans at both local and national levels. The SRAT particularly
strives to achieve consensus between the State and the Region on spatial planning measures and developments,
guided by a strategic and forward-looking vision, facilitating the formulation of directions and decisions for
territorial development.

Regarding the PDR, serving as the reference document for programming conventions and activities
intended for implementation in the region, its objective is to facilitate coordinated and sustainable development.
This includes enhancing the attractiveness of the regional environment and bolstering its economic
competitiveness. Given its significance, the development and implementation of the PDR should adhere to a
comprehensive and rigorous process, guided by legal texts governing this matter.

3.5 Conventions

The Tanger-Tétouan-Al Hoceima (TTAH) provincial assembly convenes periodically for sessions to deliberate
and make decisions, including the production of various large-scale programs focused on territorial
development. These programs often result from conventions established through joint efforts by the chamber
and partners in key sectors. The TTAH territory committee plays a crucial role in carefully considering these
developments.

The committee should thoroughly review the execution of these arrangements because the outcome of
these conventions is vital for the overall progress of local development. Winning these conventions is a critical
step in implementing the Territorial Improvement Program (PDR), initiated by the TTAH local assembly. To
ensure the program's effectiveness and alignment with long-term strategic goals, it should be continuously
monitored, updated, and evaluated.

Therefore, the TTAH regional council must prioritize the effective implementation and realization of
conventions. This focus is essential for achieving and sustaining the council's long-term strategic goals and
ensuring the success of regional development initiatives.
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3.7 Tailoring AI and ML to Regional Needs

Exploring the TTAH region forms the basis for tailoring applications of Artificial Intelligence (AI) and Machine
Learning (ML) to meet its specific needs. By understanding the economic, demographic, and challenges,
targeted solutions can be developed to enhance regional development conventions. This understanding ensures
the seamless integration of Al and ML technologies into the regional context, optimizing their impact on the
TTAH community.

Delving into the TTAH region provides stakeholders with a comprehensive perspective, allowing them to
appreciate its diversity, leverage economic opportunities, address demographic nuances, and confront
challenges effectively. This understanding serves as a cornerstone for implementing Al and ML applications,
fostering sustainable development tailored to the region's unique characteristics.

Despite broad exploration, there is a shortage of AI (ML)-based prediction models in the ongoing literature
on provincial development conventions (DCs). Our research focuses on examining public procurement
contracts, a key component of our study. Our dataset includes information from public procurement contracts
and other attributes related to committee decisions, conventions, and territorial DCs over a 4-year period.
Insights from this study can contribute to broader research efforts aimed at developing a decision support tool
to assess the risks associated with territorial DCs across all Moroccan provincial boards.

4 Methods

Dealing with huge proportions of data to help decision cycles is becoming extending thought in corporate IT
frameworks (Krcmar, 2015; Laudon, 2010). Data Science is the discipline to get significant pieces of information
from data by mathematical and logical models and applications. Data science exercises can profit from project
the leaders and cycle frameworks. Suchsystems capability as progress factors (Saltz J. N., 2018; Cato, 2016).
Regardless, following an endeavor situation thoroughly could be a test for data science gatherings. Process
models like New DM (Wirth, 2000) and the Assessment Life Cycle (Long, 2015) should help and can be further
developed by flexible procedures additionally (Grady, 2017) . In current data science projects, process models
are not profoundly grounded, in spite of the way that cycle models exists for an onsiderable time span. As (Saltz
J. N., 2018) shows, only 18% of data science bunches follow an express cycle model. Association in data science
has similarly become great thought fairly as of late. Because of the own time of sending in New DM we should
focus in on noticing how this stage is coordinated through the cycle models in research.There are a couple of
assessments about adventure and cycle methods in data mining or data science projects. Nevertheless, another
productive composing overview of the general course of New DM is at this point missing. The examinations of
(Saltz]. S., 2016) also, (Cato, 2016) show the meaning of cycle strategies in tremendous data projects in general
(Cato, 2016; Saltz J. S., 2016). (Saltz J. 1., 2017) has pondered process procedures such New DM and swift
methodologies by talking data science project bunches (Saltz]. I., 2017). We base in this paper on every time of
New DM just and bar other cycle approaches explicitly since New DM is at this point a notable interaction
eventually and in research. As such, we will sort out advantages and difficulties how New DM is driven in
research studies. This paper adds to the current status of assessment by recognizing best practices and cycle
stages, in which analysts can be more maintained.

In essence, the widespread adoption of the CRISP-DM is justified by its proven efficacy in delivering
structured and high-quality solutions tailored to the specific needs of data mining, analytics, and data science
endeavors. This emphasis on the early stages of the process serves as a guiding principle to optimize convention
success and enhance the overall value derived from predictive data analytics initiatives.

In the context of this study, we endeavored to collect over 310 regional development conventions from the
regional council. These conventions were launched in the Tanger-Tétouan-Al Hoceima region between the
years 2016 and 2020. This initiative reflects the active engagement of 146 local governments, each responsible
for implementing a distinct set of development projects.

However, the sheer quantity of these conventions in a specific geographical area poses a significant
challenge in terms of data collection. Given that Morocco is divided into 12 different regions, each with its
unique administrative arrangement, this diversity adds an additional level of complexity to the task of data
collection across these 12 regions.
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With this in mind, we made the decision to specifically focus on examining the development conventions
emanating from the Tanger-Tétouan-Al Hoceima Regional Council (TTAH). This approach was adopted with
the aim of effectively addressing our research objectives and thoroughly analyzing the development initiatives
specific to this region.

4.1 Business and data understanding

Characterizing the degree and goals of an information science show is urgent for its prosperity. The most
common way of understanding the issue includes a few basic advances. The show's goals, right off the bat,
should be plainly characterized by recognizing what the business needs to accomplish and why. Understanding
the business issue is a key stage in any information examination show as it decides the kind of experiences that
a prescient investigation model can give to resolve the issue. This characterizes the investigation arrangement
that the information researcher will expect to fabricate utilizing ML procedures. Characterizing the examination
arrangement is the main errand in the business understanding period of the Fresh DM process. Subsequently,
it is fundamental to allot adequate time and assets to precisely characterize the extension and goals of the show
to guarantee its prosperity.

When the targets of an information science show have been characterized, the subsequent stage is to
recognize the fitting examination approach, like grouping, relapse, bunching, or inconsistency recognition. It is
additionally fundamental for outline the issue by deciding the best arrangement and reformulating the issue
articulation as an investigation issue. This includes building a bank of inquiries and grasping the partners, as
well as their assumptions and prerequisites. Thusly, we can guarantee that the investigation arrangement is
lined up with the business targets and addresses the issues, everything being equal.

The Regional Council of TTAH holds conventions with its partners in order to form DCs, as was covered
in section 3 (conventions). Two organizational operational processes were found following a thorough
examination of the DCs and conversations with key players in the creation and execution process. Conventions
are developed in the first process, and DCs are implemented through procurement contracts in the second
process. A DC's ability to succeed depends on the results of conventions. Therefore, in order to perform
predictive studies and precisely foresee the outcomes of the DC, it is required to combine the data from
conventions and DCs. A classification model with a categorical target variable that indicates "FAIL" or
"SUCCESS" is needed for this. Instead of resolving the main issues, the models depend on plans removed from
obvious datasets and give experiences to assist the relationship with arriving at better conclusions about how
to address business troubles.

In a broader context, to articulate the problem statement, It is possible to create a model that forecasts the
chance of convention failure. Every new convention proposal might be given a failure probability using this
model, enabling managers and decision-makers to identify and review those that have a higher chance of
failing. By focusing on the convention proposals that are most likely to fail, this tailored approach to reviewing
them could make the most of the limited time allotted for reviews. As a result, this would improve the detection
of ineffective conventions and consequently shorten processing times.

After the problem has been fully understood, the next step is all about comprehending the data (Data
Examination, Identifying Data Issues). In this phase, pertinent data is methodically gathered and examined in
order to evaluate its completeness, quality, and organization. This procedure creates the framework for an
extensive investigation, guaranteeing that the convention's latter stages are based on a strong basis of
comprehended and verified data.
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AS' iS State The Tanggr-Tetou_anTAI Hoceima Rggio_nal _Council ai ms_to assess the pqtential risks| inkedto the failure ofa de_ve_lopment project and proactively
gauge their potential impact. The objective is not only to identify potential challengesand pitfalls but also to anticipate the consequences that may
arise in the eventof project failure. This forward-looking approach enables the regional council to developstrategies and contingency plans that can
mitigate risks, enhance project resilience, and contribute to successful project outcomes. By thoroughly understanding and preparing for potential
setbacks, the council can foster a more robust and adaptive approach to project developmentand ensure effective risk management throughout the
project lifecycle.

TO Be State A machine learning-based model has been developed with the purpose of assessing the likelihood of project failure based on the i nformation provided.
This model utilizes advanced algorithms andstatistical techniques to analyze the project data, identifying patterns andcorrelations that can indicate
potential failure. By leveraging machine learning, the model has the capability to learn from historical project data, adapting and improving its
accuracy over time.

SUCCES Minimizing project failures is amultifacetedinitiative that involves implementing various strategiesand methodologies to e nhance owverall project
success rates. This comprehensive approach aims to identify, mitigate, and prevent factors that contribute to project failure.

H The regional council of Tanger Tetouan el Hociema

Entity 9 ¢

Tra et In the event of a project failure, itis necessary to activate an alert mechanism. This alertsystem s designedto promptly notify relevantstakeholders,
g project managers, and decision-makers about the critical status of the project. The purpose of implementing such an alertis teensure timely

awareness of the failure, allowing forimmediate intervention and corrective actions to be taken.

Evaluation Matric accuracy (confusion matrix)

Figure 4: Structure For Formulation (Produced By The Authors)

Here, we utilize a dataset of conventions and agreements for obtainment that was taken from an Excel data set
to dissect convention recommendations exhaustively and figure out which ones are fruitful and which are not
utilizing AI characterization calculations (see Table 3). To characterize information into preset classes or classes,
characterization calculations a subset of Al strategies are utilized (Talingdan, 2019). These calculations gain
from named preparing information and utilize that learned data to estimate the class or dlassification of
newfound, inconspicuous information.

It is worth noting that there are multiple categorization algorithms, each with distinct advantages and
disadvantages. The particular algorithm chosen will rely on the type of problem being solved as well as the
properties of the data itself. Carefully weighing these variables guarantees that the selected method best fits the
unique problems posed by the convention, enhancing the efficiency and precision of the analysis as a whole.
The paper also highlights the significance of a careful algorithm selection procedure designed to handle the
particular intricacies of the convention's goals and the features of the dataset being studied.
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Table 3: Description of DC Dataset

Attribute Type Explanation

province categorical The province in which the DC is executed

specialization_region boolean Specialization of DC (self=0, shared=1)

sector categorical The sectors to which the DC belongs

cont_region numeric The financial contribution of the region in the DC

cont_stakeholders numeric The financial contribution of the stakeholders in the
DC

Total_Fin_Env numeric The total amount of the DC

VISA boolean The signing of DC with the president of the regional
council (yes=1, no=0)

delay_years_stakeholders numeric Number of years of commitment from the
stakeholders in the DC

delay_years_region numeric Number of years of commitment from the region in
the DC

Type_Territorial categorical Territorial type that will benefit from the DC

Progress_Percent numeric he percentage of the convention's progress

completion boolean When the convention is fulfilled (no = 0, yes = 1), the

target variable

Source: produced by the authors

As of late, an information assortment was completed in which a name (target variable) was doled out as per
previous outcomes. The conventions and acquirement contracts dataset will be used to look at this information
from different points, figuring out the information, perceiving types, structures, and designs, and assessing the
nature of the information. Moreover, a measurable investigation will be used to evaluate information quality
according to a few points of view. An exploratory information examination (EDA) will be utilized to do this.
EDA is a manufactured and scientific technique for working with datasets that looks to recognize and
understand connections, examples, and patterns in the information (K. Sahoo, 2019). Acquiring information
and cognizance of the information is the primary goal of exploratory information examination (EDA), which
may then be utilized to illuminate more top to bottom investigation or dynamic systems.

Information changes, outline measurements, and representations are a couple of the numerous strategies
that are remembered for EDA. Examples and linkages can be tracked down utilizing representations, and
information appropriations and essential inclinations can be immediately studied with rundown
measurements. Scaling and normalizing are two instances of information changes that can be utilized to further
develop interpretability or prepare the information for more examination. By and large, is done first in quite a
while examination process, before formal displaying or speculation testing. Prior to going on with the review,
it helps in finding potential anomalies, missing qualities, or different issues that could should be fixed. Besides,
EDA can help in figuring out speculations or coordinating the formation of progressively complicated models.

The dataset underwent processing through data mining tools, and any missing outliers were successfully
addressed. Concerning missing values, several instances were identified and addressed in the course of the
analysis. Initially, our dataset comprised 310 conventions. Following the data processing phase, we were left
with a refined subset containing complete information for 170 conventions. It's noteworthy that during the data
collection phase, limitations were encountered, preventing us from obtaining all the required information for
every convention.

The accompanying Figure 5 visually demonstrates the effectiveness of our data cleaning efforts,
highlighting the absence of missing values in the refined dataset.
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In [358]: dataset.ismull().sum/()

Cut[358]: province
specialization region
sector
cont_region
cont_stakeholders
Total Fin Env
VISA
delay years stakehclders
delay years region
Type Territorial
Progress Percent
completion
dtype: inte4

[ . e [ s s e s I e Y Y |

Figure 5: Detect And Fill The Missing Data (Python Output Produced By The Authors)
4.2 Data preparation

The checked on papers generally utilize standard information arrangement undertakings like information
choice, change, and cleaning. Among these assignments, information change is oftentimes featured, given its
intricacy inside the information readiness process. Following information change, information choice and it are
addressed to clean errands. Eminently, creators of five investigations unequivocally notice the innovations
used, including RapidMiner (Schnell, 2019), R (Poh, 2018), MS Access and WEKA (Kebede, 2017), and Microsoft
SQL Server and RapidMiner (Putpuek, 2018). Besides, three examinations use different techniques for
information arrangement, coming about in numerous datasets.

Except for one applied paper (Morais, 2017), the excess papers give nitty gritty clarifications of models
customized to explicit use cases. Participating in preparing, testing, and examining various models and
calculations demonstrates gainful for contrasting outcomes across various models during assessment. In
addition, creators of nine examinations determine the advances utilized in this stage, for example, WEKA
(Morais, 2017; Chiheb, 2017), Flash (Soliman, 2017), Orange Material, and RapidMiner (Oliveira, 2017).
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Figure 6: Number of Conventions by Province, Specialization of Region and Sector (Python Output Produced by the
Authors)
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Better grasp the distribution of development conventions across the various provinces, we can delve into the
details of Figure 6. Our findings demonstrate that, in comparison to other provinces, the Tanger Assilah
province has a noticeably greater number of DCs. This result is a good sign because it is in line with the goals
of the Regional Development Plan (PDR). Notable benefits of Tanger Assilah's advantageous location as a
gateway port between Europe and Africa are numerous. Consequently, in order to increase foreign trade in
Morocco, it is essential to give it particular attention and bring it up to par with or better than other regions.

Moreover, it is important to remember that individual specialty agreements, not shared specialties, are the
primary cause of most DCs. This pattern emphasizes the importance of concentrating on particular industries
while adopting DCs throughout many provinces, most notably infrastructure, water and power, and healthcare.
This observation emphasizes how crucial it is to support the energy and industry sectors in order to enable the
effective implementation of DCs.

In contrast, a normal distribution is shown in the general distribution of the total convention costs per
province. The fact that individual agreements come with a hefty price tag is especially noteworthy and
emphasizes how important these agreements are to legislators.
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Figure 7: Maps of The Number of Conventions by Type Territorial (Produced by the Authors)

According to the map Figure 7, it is evident that investment in development conventions (DCs) is focused on
rural areas in provinces that hold strategic positions and are recognized for tourism in Morocco, such as
Chefchaouen and Fnideq.

This emphasis on rural development in strategically positioned provinces aligns with efforts to promote
balanced regional growth and leverage the potential of areas with significant tourist attractions. Chefchaouen,
renowned for its picturesque blue-washed buildings and natural beauty, and Fnideq, located near the
Mediterranean coast and serving as a gateway to the Spanish enclave of Ceuta, are both prime examples of
regions with considerable tourism potential.

Investing in rural development in these provinces not only enhances local infrastructure and living
standards but also contributes to the overall tourism sector by improving accessibility, amenities, and
attractions in these areas. This strategic focus underscores the government's commitment to promoting
sustainable development and hamessing the economic potential of Morocco's diverse regions, particularly
those with unique tourism assets.

4.2.1 Target variable

In this approach, information is sorted into groups or categories based on actual results obtained from
information collecting, where names were assigned based on past performance. This tactic is frequently used
with Al and vision display positions. Taking a look at Figure 8, where the goal variable is distributed evenly
throughout the classes, may provide an idea of a fair dataset. This is often desired since the model may benefit

399
Global Journal of Economics and Business, 14(4) (2024), 387-408



Exploring the Impact of Artificial Intelligence and Machine Learning on Predicting Outcomes.... Faris & Elhachloufi

from a comparable portrayal of each class. It is important to remember that the optimal balance may vary
depending on the particular problem and industry.

In predictive modeling and machine learning, class imbalance can pose challenges. In situations where one
class significantly outweighs the others, the model may become biased towards the majority class, leading to
reduced accuracy and effectiveness in predicting the minority class. Techniques such as resampling, where the
dataset is adjusted to create a more balanced distribution of classes, or using algorithms specifically designed
to handle imbalanced data, can help address this issue.

Moreover, understanding the distribution of the target variable is crucial for selecting appropriate
evaluation metrics and interpreting model performance. For example, accuracy may not be an appropriate
metric for imbalanced datasets, as a high accuracy score can be misleading if the model is simply predicting the
majority class. Instead, metrics such as precision, recall, and F1-score, which take into account the true positive,
false positive, and false negative rates, provide a more comprehensive assessment of model performance in the
context of class imbalance.

Overall, while balanced datasets are generally preferred for machine learning tasks, it is essential to
consider the specific characteristics of the data and the problem at hand when determining the appropriate
balance and selecting evaluation metrics. This ensures that the model effectively learns from the data and
provides accurate predictions across all classes.
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Figure 8: Target Variable Distribution (Python Output Produced by the Authors)

At this stage, our dummy model exhibits a distribution of 58.82% (Success) - 41.12% (Failure) Figure 8, making
it a simple model that is used as a standard to assess how well more sophisticated models function. It functions
as a vital point of comparison for evaluating the efficacy of other models. Usually, the dummy model makes
predictions based just on random processes or basic principles, ignoring any relationships or pattermns seen in
the data.

By looking at measurements like exactness, accuracy, review, or the region under the beneficiary working
trademark bend (ROC-AUC), we can decide whether the model essentially outflanks the spurious model.
Assuming the model neglects to outperform the fake model, it demonstrates that more refined approaches or
element designing are expected to catch huge examples in the information.

Accuracy measures the proportion of correct predictions made by the model, while precision quantifies
the proportion of true positive predictions among all positive predictions. Recall, on the other hand, calculates
the proportion of true positive predictions among all actual positive instances. The ROC-AUC metric evaluates
the model's ability to distinguish between the positive and negative classes across various thresholds.

If the model achieves higher accuracy, precision, recall, or ROC-AUC values compared to the dummy
model, it demonstrates improved performance in correctly predicting outcomes or classifying instances.
However, if the model's performance metrics do not surpass those of the dummy model, it suggests that the
model may not adequately capture the underlying patterns in the data. In such cases, further refinement of the
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model architecture, feature selection, or data preprocessing techniques may be necessary to enhance its
predictive capabilities.

4.2.2 Data transformation

Information change is an essential interaction that modifies or converts unique information into an alternate
portrayal, making it more reasonable for examination or demonstrating purposes. This includes using different
procedures to upgrade information quality, remove important experiences, and meet the particular
prerequisites of investigation or demonstrating errands. Information change incorporates a wide exhibit of
procedures, including taking care of missing qualities, exceptions, and deviation, as well as performing scaling
and standardization. The determination of procedures relies upon the information's qualities, the particular
goals of investigation or displaying, and the algorithmic prerequisites. A definitive objective of information
change is to upgrade information quality, interpretability, and execution for resulting investigations or
demonstrating.

While managing all out factors in a dataset, a strategy known as "get_dummies" is frequently utilized as a
component of the information change process. This procedure explicitly changes over all out factors into a
mathematical organization by producing parallel pointer factors for every class. It actually integrates all out
data into Al models, empowering them to utilize this sort of information. By utilizing the "get_dummies"
capability, straight out factors are changed into a mathematical portrayal that can be effortlessly perceived and
used by Al calculations. This works on the proficiency and precision of models in consolidating all out data
during the examination or demonstrating process.

4.2.3 Feature selection

Highlight determination is an essential cycle in Al that includes picking a subset of important elements from a
bigger arrangement of accessible highlights in a dataset. This assignment depends on utilizing stable earlier
information and plans to streamline the exhibition of the Al model by zeroing in on the most useful highlights.

The component choice interaction principally involves eliminating identifiers, dates, information with high
cardinality, and consistent qualities, as these may not contribute essentially to the prescient force of the model.
After this underlying separating, relationship examination is utilized as a standard for highlight choice in AL

During relationship examination, the connection between's each component (free factor) and the objective
variable (subordinate variable) in the dataset is processed utilizing a connection coefficient Figure 9, like
Pearson's relationship coefficient. This measurement evaluates the strength and heading of the direct
connection between two factors. Highlights with high certain or negative connection values demonstrate a
possibly critical relationship with the objective variable, recommending their significance for expectation
undertakings.

Moreover, evaluating the relationship between's free factors themselves is fundamental. Exceptionally
corresponded highlights might give repetitive or covering data, prompting multicollinearity issues. In such
cases, it's fitting to choose just a single delegate highlight from each exceptionally related gathering to lessen
overt repetitiveness and work on model interpretability and strength.

In the wake of assessing the relationship among's highlights and the objective variable, alongside taking
into account connections among the actual elements, the last subset of highlights is chosen for consideration in
the Al model. These chose elements ought to show a high relationship with the objective variable while limiting
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overt repetitiveness and multicollinearity, in this way upgrading the model's prescient presentation and
interpretability.
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Figure 9: Correlation Heatmap (Python Output Produced by the Authors)
4.3 Modeling

The showing stage bases on making and planning judicious or expressive models considering the organized
dataset. This dataset is isolated into planning and testing sets. The accompanying stage incorporates picking
fitting models for planning. Taking into account that the issue incorporates game plan, sensible classifiers ought
to be chosen to play out this endeavor. The portrayal computations used in this assessment include:

MLA = [

#Ensemble Methods
ensemble.AdaBoostClassifier(),
ensemble.BaggingClassifier(),
ensemble.ExtraTreesClassiftier(),
ensemble.GradientBoostingClassifier(),
ensemble.RandomForestClassifier(),
#Gaussian Processes
gaussian_ process.GaussianProcessClassiftier(),
#FGLM
linear_model. LogisticRegressionCV(),
linear_model.PassivelAggressiveClassifier(),
linear_model. RidgeClassifiercV(),
linear_model.SGDClassifier(),
linear_model.Perceptron(),

#Navies Bayes

naive bayes.BernoulliNB(),
naive_bayes.GaussianNB(),
#Nearest Neighbor
neighbors.KNeighborsClassiftier(),
#SM
svm.SVC({probability=True),
svm.NuSVC (probability=True),
swm.LinearsSVC(),

#Trees
tree.DecisionTreeClassifier(),

1
Figure 10: The Classification Algorithms Used in this Study are Python Code Snippets

Increasing the information prior to setting our model is a vital stage in the information preprocessing stage. It
guarantees that all parts are standardized to a comparative scale or reach, tending to the responsiveness of
various artificial knowledge assessments to highlight scales. Expecting parts have differentiating scales, those

402
Global Journal of Economics and Business, 14(4) (2024), 387-408



Exploring the Impact of Artificial Intelligence and Machine Learning on Predicting Outcomes.... Faris & Elhachloufi

with more prominent degrees have some control over the creating experience and excessively influence the
model. By scaling the information, we spread out consistency among highlights, safeguarding against any
single part overwhelming the learning assessment.

Then, the models are organized utilizing the coordinated dataset, with the objective variable and proper
elements fittingly portrayed. The plan information is utilized to work on as far as possible and become familiar
with the mystery models and relationship in the information. Exactly when the models are created, their show
should be overviewed. This is finished utilizing evaluation assessments, for example, accuracy, precision,
review, F1 score, subject to the sort of issue (course of action and break faith). The models are regularly outlined
utilizing assessment philosophies like cross-underwriting or holdout support on a substitute underwriting
dataset.

4.4 Evaluation

At this juncture of the project, you have developed one or more models that seem to exhibit high quality from
a data analysis standpoint. Prior to advancing to the final deployment phase of the model, it is imperative to
conduct a more comprehensive evaluation of the model and review the steps taken to construct it, ensuring that
it effectively meets the business objectives. A primary goal is to ascertain whether any significant business issues
have been overlooked. By the conclusion of this stage, a determination regarding the utilization of the data
mining results should be made (Riidiger Wirth, 2000).

4.5 Deployment

Typically, creating the model marks only a midpoint in the project. The acquired knowledge often necessitates
organization and presentation in a manner accessible to the customer. Depending on specific requirements, the
deployment phase may range from generating a report to implementing a systematic data mining procedure.
Frequently, it is the user rather than the data analyst who oversees deployment tasks. Regardless, it is crucial
to have a clear understanding from the outset of the necessary actions to effectively utilize the developed
models. (Riidiger Wirth, 2000)

5 Results and Discussion

Table 4 constitutes a comprehensive presentation of the results derived from the evaluation of the performance
of 18 clustering algorithms applied in this study. These performances are assessed through several essential
metrics, such as precision, accuracy, recall, and AUC (area under the ROC curve). These measures provide a
detailed understanding of the predictive capability and reliability of each algorithm in data classification.

The predictive results of the classification model (DC) were generated using these 18 algorithms. This
approach allows for a variety of perspectives on how data is classified and predicted by different models. This
diversity of algorithms provides a valuable opportunity to explore and compare the performances of each
model, highlighting their respective strengths and weaknesses.

A thorough evaluation was undertaken to analyze the performance of each algorithm in depth. The
primary objective was to determine which model exhibits optimal performance for predicting the specific study
data. This evaluation takes into account various aspects, such as the ability to accurately predict the classes of
input data, as well as the ability to generalize these predictions to new datasets.

Ultimately, this rigorous analysis aims to identify the optimal predictive model that meets the needs and
objectives of the study. This process of selecting the best model is essential to ensure reliable and accurate results
in data-driven decision-making.

Exactness addresses the general accuracy of the model's expectations. AdaBoost Classifier displays the
most noteworthy exactness (100 percent), while Gaussian NB has the least (44.19%). Accuracy estimates the
precision of positive forecasts. AdaBoost Classifier, Random Forest Classifier, Bernoulli NB, Bagging Classifier,
Decision Tree Classifier, Gradient Boosting Classifier, Extra Trees Classifier, and Linear SVC show high
accuracy values, demonstrating a high level of accurately distinguished positive cases. Review centers around
the model's capacity to recognize positive examples. AdaBoost Classifier, Random Forest Classifier, Bernoulli
NB, Bagging Classifier, Decision Tree Classifier, Gradient Boosting Classifier, and Extra Trees Classifier all have
the most noteworthy review (100 percent), demonstrating their ability to recognize all sure cases accurately. To
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additionally approve the presentation of the 18 calculations and decide the ideal classifier for the dataset, the
AUC measure was used Figure 11. Taking into account the AUC metric, Ada Boost Classifier, Random Forest
Classifier, Bernoulli NB, Bagging Classifier, Decision Tree Classifier, Gradient Boosting Classifier, and Extra
Trees Classifier exhibit the best generally execution with an AUC score of 1, showing their viability in foreseeing
the results of the DC.

Table 4: Classification Algorithms' Performance

MLA Name MLA Train Accuracy MLA TestAccuracy MLA Precission MLA Recall MLAAUC

0 AdaBoostClassifier 1.0000 1.0000 1.000000 1.000000 1.000000
4 RandomForestClassifier 1.0000 1.0000 1.000000 1.000000 1.000000
1 BaggingClassifier 1.0000 1.0000 1.000000 1.000000 1.000000
17 DecisionTreeClassifier 1.0000 1.0000 1.000000 1.000000  1.000000
3  GradientBoostingClassifier 1.0000 1.0000 1.000000 1.000000 1.000000
2 ExtraTreesClassifier 1.0000 1.0000 1.000000 1.000000 1.000000
11 BernoulliNB 0.9764 0.9767 0.958333 1.000000 0.975000
16 LinearSvC 0.9134 0.9070 0.851852 1.000000  0.900000
T PassiveAggressiveClassifier 0.8425 0.7442 0.676471 1.000000 0.725000
5 GaussianProcessClassifier 1.0000 0.5814 1.000000 0.217381 0.608696
13 KNeighborsClassifier 0.7717 05814 0.582593 0.695652 0.572826
10 Perceptron 0.6693 0.5581 0.547619 1.000000 0.525000
6 LogisticRegressionCV 0.6063 0.5349 0.534884 1.000000  0.500000
14 SVC 0.6063 0.5349 0534884 1.000000 0.500000
9 SGDClassifier 0.6142 0.5349 0571429 0521739 0.535870
15 NusvC 0.5039 0.4834 0.545455 0.260870 0.505435
8 RidgeClassifierCV 0.4331 0.4651 0.500000 0.043478 0.496739
12 GaussianNB 0.4173 0.4419 0.000000 0.000000  0.475000

Source: Python output produced by the authors

AUC, accuracy, precision, recall, and Bagging are just a few of the measures that show the AdaBoost Classifier,
Random Forest Classifier, Bernoulli NB, Bagging Classifier, Decision Tree Classifier, Gradient Boosting
Classifier, Extra Trees Classifier, and Linear SVC algorithms to be highly performing. Both the Gaussian Process
Classifier and the Passive Aggressive Classifier exhibit good precision and respectable accuracy. The classifiers
with constant performance across all criteria are the Logistic Regression CV, Perceptron, SVC, and NuSVC. On
the other hand, Gaussian NB performs less well than other classifiers. The top classifiers in this situation that
are favored above the others are the AdaBoost Classifier, Random Forest Classifier, Bernoulli NB, Bagging
Classifier, Decision Tree Classifier, Gradient Boosting Classifier, Extra Trees Classifier, and Linear SVC
classifiers, according to the results. In contrast, the Random Forest classifier is demonstrated in the study by
(Jihad Satri, 2023)to be an effective method for forecasting the results of regional development conventions.

The study's conclusions have important ramifications for the TTAH regional council since they offer
insightful information on how to prioritize tasks, foresee the effects of convention outcomes, and reduce
administrative costs. If decision-makers anticipate the potential failure of a development convention, they can
take proactive measures early on by learning from the mistakes of past conventions. For instance, they can
guarantee that the convention is included in the PDR and assess how well it fits the partner's skills. This entails
looking over the convention's technical research, figuring out the land's characteristics and the convention's
specified region, and taking the convention's legal standing into account. Furthermore, it is imperative to
confirm that the convention's partners have the financial means to carry it out effectively. These discoveries
present an opportunity increase convention effectiveness, streamline processes, and improve success rates over
the long haul. The TTAH territorial committee can enhance convention results, smooth out tasks, and pursue
all around informed key choices by using these ends.
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Figure 11: ROC Curve (Python Output Produced by the Authors)

6 Conclusion

The most common way of figuring out which algorithm is the most appropriate for a given information mining
objective can be very troublesome. One proposed approach is to painstakingly contrast different calculations
all together with recognize the one that creates the best exact results. This particular review included a near
investigation that inspected seven different grouping calculations:

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

AdaBoost Classifier
Bagging Classifier

Extra Trees Classifier
Gradient Boosting Classifier
Random Forest Classifier
Gaussian Process Classifier
Logistic Regression CV
Passive Aggressive Classifier
Ridge Classifier CV

SGDC lassifier

Perceptron

Bernoulli NB

Gaussian NB

K Neighbors Classifier
SVC(probability=True)
NuSVC(probability=True)
Linear SVC

Decision Tree Classifier

This investigation was directed utilizing a dataset obtained from a Succeed information base, zeroing in
explicitly on DC (success or failure) examination utilizing Al characterization calculations. To distinguish the
most ideal prescient model, an intensive assessment of different characterization calculations was performed,
considering pivotal execution measurements like exactness, accuracy, review, and AUC. The target of this
assessment was to pinpoint the calculation reliably conveying prevalent outcomes across these presentation
measurements. By examining the calculations in view of these measurements, an extensive comprehension of
their viability in foreseeing results could be achieved, supporting the determination of the most trustworthy
and proficient prescient model.

Upon a far-reaching examination of execution measurements in this review, the accompanying classifiers
arose as exceptionally dependable and vigorous decisions for precisely foreseeing DC results: Ada Boost
Classifier, Random Forest Classifier, Bernoulli NB, Bagging Classifier, Decision Tree Classifier, Gradient
Boosting Classifier, Extra Trees Classifier, and Linear SVC.
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This study enhances the continuous talk regarding the integration of artificial intelligence into public
strategy and local improvement by presenting a commonsense point of view. It represents how artificial
intelligence can be applied successfully to address true difficulties, presenting tangible solutions as opposed to
staying bound to hypothetical conversations. Generally, the article fills in as a pragmatic exhibit of how artificial
intelligence can possibly significantly upgrade public strategy and provincial turn of events. It exhibits the
substantial advantages of artificial intelligence, for example, upgrading asset designation and mitigating
regulatory weights. These benefits hold critical worth, especially for organizations operating under resource
constraints.

As a suggestion for future research, there are opportunities for upgrading information assortment and
recording processes, especially regarding data obtained from various local governments. This is vital in light of
the fact that exact and complete information are basic for precise expectations of DC (success or failure). Also,
investigating elective algorithmic models, like Neural Networks, Linear Regression, Fuzzy Logic, and Genetic
Algorithm, among other high-level calculations, should be considered for further investigation. These elective
methodologies might offer bits of knowledge and capacities past those given by the calculations analyzed in
the ongoing review, potentially leading to enhanced predictive accuracy and effectiveness.
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Abstract:

Objectives: This paper aims to study the impact of the social costs of the Corona pandemic on the financial reports of
Sudanese companies.

Methods: The descriptive and quantitative approaches were used to analyze the primary data collected through the
questionnaire which was distributed to a random sample of accountants and financial managers in some companies
operating in Sudan.

Results: The researcher reached the following results: Social costs affect financial reporting, and social costs also affect
quarantine strategies. While there is no statistically significant relationship between Corona strategies and financial
reporting. The researcher attributes this result to the instability of the economic and political conditions in Sudan, as
the spread of this epidemic coincided with the deterioration of the situation economicand political, companies in Sudan
were operating under very difficult and complex economic and political conditions.

Conclusion: The researcher concludes from the previous analysis and its results: The social costs of the pandemic affect
financial reports and also affect quarantine strategies. However, no statistically significant relationship was found
between strategies to combat it and the preparation of financial reports.

Keywords: social costs; financial reports; pandemic; Sudan.
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Exploring the Impact of Artificial Intelligence and Machine Learning on Predicting Outcomes Iman Babiker

1 Introduction

The widespread of the coronavirus epidemic had many urgent social dimensions, not to mention the direct
health dimensions, and this is clearly evident in the effort made by countries to contain the spread of the virus.
Governments have implemented a set of mitigation measures such as social distancing, closing economic
activity, closing schools, and travel restrictions. These measures have a significant impact on an individual's
well-being, and in addition to widespread changes due to direct health impacts, all over the world, people have
had to adapt to these new conditions, some of which may persist beyond the immediate health emergency.
Since the Corona pandemic is considered the largest global health, economic, and social crisis in this century,
which has led to human losses and during which economic activity has stopped around the world due to its
special effects and the measures taken by governments to control its spread, the epidemic has also caused
unprecedented widespread of unemployment and a decline in economic activity. All of these consequences
represent existential threats to the company’s ability to survive, which in turn must be reflected in the financial
reports. The link between social costs and the company's financial performance was not a recent topic that
emerged with this pandemic, but rather it has been studied extensively, and its accounting methods have been
studied in many studies in order to gain more customer confidence, higher revenues in the long term, and
disclosure in financial reports. Social costs have a significant impact on the financial performance of companies
(Adekoya Olufemi, 2021).

The coronavirus pandemic has led to a massive loss of life and an unprecedented economic crisis, with far-
reaching social impacts such as increased poverty and inequality, loss of livelihoods, educational losses, and
increased gender vulnerabilities (Oehler, 2021).

The Corona epidemic has affected economic activity in countries around the world through rapid declines
in domestic consumption and investment, as well as declining expectations regarding potential industrial
activities. However, the failure of business-related tourism and travel has spilled over into declining demand
in the sectors and other economies through trade linkages, production, and supply disruptions (C L De Silva,
2020).

The Covid-19 epidemic and the sudden economic turmoil accompanying it caused social problems that
made a number of countries face major challenges at the economic and social levels (Nancy J. Adler, 2022).

A study showed that the Egyptian government’s response to the epidemic will significantly reduce Egypt’s
fiscal space, as the increase in borrowing and debt service obligations are not compensated for by imposing a
Corona tax on salaries and wages. However, increasing taxes will negatively affect poverty. The authors show
that social interventions such as cash transfers are not being provided at a level that would have an impact on
poverty alleviation. The authors highlight increased health spending as well as the adoption of a gender
perspective in the pandemic response as positive outcomes with the potential for future societal impact. This
shows that the Corona epidemic has an impact and costs that affect countries’ strategies. (Elkhashen, 2021)

One study indicated that although many authors confirm that shocks resulting from the Covid-19
pandemic can direct corporate social responsibility strategies to more realistic actions, global results confirm
that most companies make their decisions in accordance with stakeholder theories, by focusing only on a
specific interest group, shareholders, for example, with short-term influence in order to ensure the continuity
of the company or to develop practices that seek to achieve the common good but provide a strong orientation
towards a group of stakeholders, especially customers and employees of the companies. However, some
companies have promoted acts of altruism that contribute to addressing problems. Most urgently, enhance the
health conditions and economic well-being of all citizens. They are few in number, but their contributions are
of great value to society (Isabel-Maria Garcia-Sanchez 1, 2020).

When talking about the relationship between corporate social responsibility and financial performance,
we find that a number of researchers were interested in this matter, and by collecting secondary data for twenty -
eight Indian commercial banks listed on the Bombay Stock Exchange for a period of ten years, the results
indicated that corporate social responsibility has a positive impact on the financial performance of these banks.
The results of this study provide great insights for management, to integrate CSR with the company'’s strategic
goal (Zameer, 2018).

The coronavirus epidemic had an effect on both financial and non-financial institutions' financial reports.
It also had an impact on some accounting strategies that businesses could employ at the time of the epidemic,
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such as employing strategies to lessen the epidemic's detrimental effects on financial reporting. During the
epidemic, organizations might employ several strategies, such as fair-value accounting, reconciliation, income,
avert losses, and oversee significant gains. It follows that accounting can be crucial in reducing the pandemic's
negative effects on business performance. (Ozili, 2021)

The economic costs of the Corona pandemic come from the restriction of economic activity, which leads to
business failure, loss of customer confidence, and erosion of employee loyalty. The longer normal business
operations are suspended, the longer it will take to recover. These costs, in addition to lost production and
financial insecurity, are difficult to factor into true costs (Heatley, 2021)

The results of some studies have indicated that some companies tended to manage profits during the
pandemic period compared to the previous period, which leads to a redcution in the reliability of financial
reports during the Corona pandemic as companies manage profits upward by reducing the level of reported
losses to rebuild the necessary confidence of investors and stakeholders. To support economic recovery
(Khanchel, 2021).

One research recommended the need to issue binding laws for companies listed on financial markets and
oblige them to disclose their social practices to support sustainability reports (Qarara Samia, 2020).

Disclosure of social and environmental costs significantly affects financial performance, and the cost of
disclosing environmental and social information can generate greater opportunities for companies (Ayu M.,
2020).

Whereas some studies have developed an integrated model of the transmission dynamics of the Corona
pandemic and compared quarantine strategies, daily contact testing, and DCT with regard to reducing
transmission costs and social costs.

Economic (days of quarantine or self-isolation), they found that self-isolation reduces transmission from
contacts with similar effectiveness, with much lower social and economic costs than quarantine (Ferretti, 2021)

They found that social distancing slowed the spread of the Corona pandemic but imposed significant costs
on society due to decreased economic activity (Linda Thunstrom®, 2020).

The impact of the outbreak of the coronavirus pandemic on the level of optional disclosure in financial
reports, such as disclosure of social responsibility, disclosure of financial risks, and online disclosure, that is,
optional disclosure that the establishment is not obligated to publish.

By presenting the experiences of international companies such as Intel, Lego, and others during this
pandemic, it was shown that the economy, through giant financial and commercial companies, can enter the
crisis line to mitigate its severity, not only by performing a humanitarian role dictated by the rules and
standards of social and environmental responsibility, but that this economy can also achieve gains for itself, not
necessarily financial or immediate, but rather gains that can be reaped after a while (Tom Zahya., 2020).

In terms of the varying degree of impact, we find that the virus affects certain groups of people more than
others, such as the elderly, those living in poverty, or people with disabilities. In Africa, there have been more
than four million cases of the virus. Some places, like South Sudan, does not have adequate medical care for
patients. People living in crowded, dangerous neighborhoods are particularly at risk. In some countries, there
are not enough hospital beds for everyone who needs them. The virus is also causing a lot of stress and sadness
for many people, leading to things like depression, fear, and difficulty sleeping. It also leads to more alcohol
and drug abuse, suicide, and people losing their jobs (Acciarini, 2021).

Coronavirus has made things even more difficult for people who were already suffering (Grima, 2021).

In light of the Corona pandemic, companies committed to preserving the health and safety of workers and
customers by distributing protective masks and alcohol and sterilizing work sites and places where services are
performed. Likewise, companies did not lay off their workers while bearing their costs, taking into account the
social dimension as part of their social responsibilities. (Jomaa, 2020).

Abu Al-Futouh’s study concluded that there are many factors that affect strategic decision-making in the
face of the Corona pandemic. These factors are represented by the capabilities and capabilities of the health
sector, whether material or human capabilities, the speed of the flow of information, etc. on an ongoing basis
(Ali, 2021).

We find that this epidemichas had a significant impact on the business sector, which may extend its impact
to the company’s ability to continue (Hassan, 2021).
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Within a very short period of time, the global epidemic caused by the novel coronavirus has not only
claimed many lives, but also caused severe restrictions on private daily life as well as business life. Almost every
business has been affected in one way or another (Sascha Kraus, 2020).

Corporate social responsibility plays an effective role in mitigating the effects of epidemics and health
disasters by supporting employees and healthcare organizations and maintaining relationships with suppliers
and customers. It has also been shown that the five major global high-tech companies have applied the concept
of social responsibility to mitigate the effects of the emerging coronavirus by supporting small enterprises with
financial aid, supporting research aimed at finding a vaccine for the virus, and supporting health care (Ainos,
2021).

The researchers looked at major companies such as Alibaba and MTC Holding Group to see how they deal
with crises such as the Corona virus. They found that assuming social responsibility helped them manage and
mitigate the effects of the crisis. They also found that the economy can be affected by crises like COVID-19, but
businesses can help by doing things like donating money, providing medical supplies, and supporting affected
businesses and schools (Masoud, 2021).

In a study conducted on Emirati companies, the researcher concluded that these companies played an
effective role towards society in light of the Corona pandemic, which leads to an increase in the confidence of
stakeholders, including shareholders, consumers, customers and suppliers, towards these companies (Tahratr,
2022).

One of the researchers also concluded that international companies have tended to adopt the concept of
social responsibility as one of the effective measures to confront the profound negative effects of the spread of
this pandemic, despite its widespread impact on these companies and on governments and societies around
the world (Munira, 2023).

1.1 The research issue

It became clear by tracking many previous studies that examined the widespread spread of the Corona
pandemic, that this pandemic has many social costs, which affect the financial performance of companies, and
that these effects must be reflected in financial reports. Companies have developed a number of strategies to
confront this pandemic. Based on the above, the research problem was posed through the following questions:

e Do sodial costs affect financial reporting?

¢ Do social costs affect quarantine strategies?

o [s there a relationship between strategies to confront Corona and preparing financial reports?

1.2 The significance of the research

The research derives its importance from the fact that this pandemic has led to companies bearing significant
social costs because of closures and sudden stops that were not considered.

1.3 Objectives of the research

It aims to verify the reflection of the social costs of the Corona pandemic in the financial reports of companies
in Sudan and the extent to which companies disclose social responsibility related to the costs resulting from the
Corona pandemic.

1.4 Research hypotheses

This research is based on the following hypotheses:
e Social costs affect financial reports.
e Social costs influence quarantine strategies.
e There is a relationship between strategies to confront Corona and preparing financial reports.

1.5 Research Approach

The descriptive analytical approach was used, and the quantitative research method was used to analyze the
primary data collected through a questionnaire.
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2 Field Research Procedures and Preliminary Tests

This part describes the methods and procedures that were followed in implementing this research. It includes
a description of the research community and its sample, the method of preparing its tool, the procedures that
were taken to ensure its validity, the method that was followed to apply it, and the statistical treatment by
which the data was analyzed and conclusions were drawn.

2.1 sources of Data Collection
Research population and research sample:

In this study, reliance was placed on primary sources, which were represented in the questionnaire, after it was
judged by a group of specialists in the field of study, taking into account the clarity of its purpose and
components, accuracy and consistency. The questionnaire consisted of a simple introduction that introduces
the sample targeted by this study, divided into two parts. The first part contains It contains personal data about
(academic qualification, profession, and years of professional experience), while the second part includes the
questionnaire phrases that test the validity of the hypotheses.

The study population was identified, namely accountants and financial managers in companies operating
in Sudan, and a random sample was selected from this community, represented by 69 individuals. The
questionnaire was distributed to all members of the sample and all of them were retrieved.

2.2 Statistical Processing Tool

It relied on primary data collected using the questionnaire as the main tool, according to a five-point Likert
scale. The researcher used the statistical analysis package (SPSS) and the program (SmartPLS54).

Table 1: Distributed and valid sample size

Listed Valid Total
N Percent N Percent N Percent
69 100% 69 100% 69 100%

Prepared by the researcher using SPSS v22 and the analysis findings.

The researcher retrieved 69 questionnaires, and all of the recovered questionnaires are valid for analysis, which
represents an excellent sample for scientific research purposes. The basic data was divided into three axes: the
first axis (social costs), the second axis (quarantine strategies), and the third axis (financial reports).

Table 2: The paragraphs corresponding to each axis and the number of statements

Topics of the research Paragraphs Number
Social costs 1-4 4
Quarantine strategies 1-5 5
Financial reports 1-5 5
Total 14

Composed by the investigator with data obtained from fieldwork.
2.3 General Data Analysis

It included general data for the research according to the following axes: qualification, social status, and years
of professional experience. The following tables illustrate the analysis of general data.

2.3.1 Distribution of sample members according to academic qualification

Table 3: Distribution of sample members according to academic qualification

Categories The Number The Ratio % Total
Diploma 5 7.2
Bachelor's 18 26.1
Master's 23 33.3 69
Ph.D 21 30.4
Other 2 2.9

Prepared by the researcher from field research data.
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It is clear from the table above that the distribution of sample members according to qualifications shows that
most of the sample members hold a master’s degree (33.3%), followed by doctorate holders (30.4%).

2.3.2 Distribution of sample members by profession

Table 4: The sample members by profession

Categories Number The Ratio Total
External Auditor 9 13.0
Financial Manager 7 10.1
Financial Analyst 6 8.7 69
Accountant 27 39.0
Other 20 29.2

Prepared by the researcher from field research data.
From the table above, we find that the majority of the sample members are accountants, at a rate of (39.0%).
2.3.3 Distribution of sample members according to years of professional experience

Table 5: The sample members by years of professional experience

Categories Number Percentage Total
Less than 3 years 12 17.4
3 and less than 10 years 23 33.3 69
10 years and more 34 49.3

Prepared by the researcher from field research data.

It is clear from the table above that most of the sample members have 10 years or more of experience, at a rate
of (49.3%).

2.4 Measuring the quality and conformity of the measurement model (SEM-PLM-PLS)

First: evaluating internal consistency and convergent validity

The evaluation is carried out in two stages. The first step in the evaluation process is to test the model for
reliability, which verifies that the scale is stable and self-consistent —that is, that the results remain the same
when the scale is reapplied to the same sample and assessed using the Cronbach's alpha coefficient. Validity
evaluation means that the scale measures what it was designed to measure, with the clarity of its paragraphs
and the comprehensiveness of all the elements that the scale must include. The rule of thumb for interpreting a
Cronbach's alpha scale is to obtain a result over 0.7. However, some authors suggest higher values, ranging
from 0.90 to 0.95. By applying the Cronbach alpha test, the reliability of the questionnaire statements together
reached (.961), which is an excellent percentage statistically because it is close to one and indicates the validity
and stability of the questionnaire. The following is the calculation of the Cronbach's alpha test value for each
dimension of the questionnaire:

Table 6: Research quality standards

Financial Corona Social Costs Results
Reports Strategies
711 .818 767 Reliability (Cronbach’s alpha)
811 .763 .748 Composite reliability (tho_c)
784 .627 .610 Composite reliability (rtho_a)
.580 .598 541 Average variance extracted (AVE)

Written by the researcher utilizing the SMART PLS4 tool to compile the analysis's findings.

Social science researchers use different tools for statistical analysis. The optimal choice depends on choosing
analysis tools that have the ability to develop, explore, and confirm research results. Among the most recent
methods used and appropriate for the research topic are Cronbach's alpha, composite reliability, and average
variance extracted (AVE). In the composite reliability measure, both Omega A and Omega C were used. To
measure whether the existing items measure one basic structure or different elements of the structure, the
results of the analysis showed that the results of the two criteria are good for all dimensions. Regarding the
average variance extracted (AVE), it is noted that the dimensions are at an acceptable level higher than 0.5.
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Second: Evaluating discriminant validity
The following table is for measuring discriminant validity using the Fornell-Larcker criterion.

Table 7: Measurement of discriminant validity using the Fornell-Larcker criterion

Financial Reports Corona Strategies Social Costs Results
0.631 Social Costs
0.693 0.548 Corona Strategies
0.664 0.615 0.573 Financial Reports

Prepared by the researcher using the SMART PLS4 tool and the analysis findings.

Since the value corresponding to each latent variable is higher than its correlation with other variables, it is an
indicator of the validity of the discrimination.

2.5 Evaluation of the structural model

First: Evaluating the level of correlation coefficient

To evaluate the quality of the structural model, the correlation coefficient is used, which indicates the degree of
correlation between variables of the model. Its value ranges between one and zero, and the closer its value to
zero indicates high levels of interpretation. Table (5) shows each coefficient of determination, the adjusted
coefficient of determination, and the model fit measure.

Table 8: The coefficient of determination, the adjusted coefficient of determination, and the model fit measure

Financial Reports =~ Corona Strategies Social Cost Results
0.715 0.573 1 Financial Reports
0.548 1 Corona Strategies
1 Financial Reports

Prepared by the researcher using the SMART PLS4 tool and the analysis findings.

Among the results of the analysis, the correlation coefficient between social costs and financial reports is the
highest at 71.5%, the correlation coefficient between social costs and quarantine strategies is 57.3%, and the
correlation coefficient between quarantine strategies and financial reports is 54.8%.

Second: evaluating the problem of linear interference

The variance inflation factor VIF is used, and the model is free of multicollinearity if the value of the variance
inflation factor is less than 3 and, in some references, less than 5. The following table shows the test results.

Table 9: Variance inflation factor (VIF)

Financial Reports  Corona Strategies Social Cost Results
1.000 1.490 Social Cost

Corona Strategies

1.490 Financial Reports

Prepared by the researcher with the SMART pls4 tool and the analysis findings.

It is noted that all values of the variance inflation factor are less than 3, which indicates that there is no problem
of collinearity.

2.6 Statistical analysis of the degree of agreement

The degree of possible responses to the items was measured on a five-point scale according to a five-point Likert
scale, which ranges from strongly agree to strongly disagree, as shown in Table 10.
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Table 10: Scale of degree of agreement

Statistical significance Relative weight Weighted average Statistical significance
I'strongly agree 5 5-421 Very high degree of
agreement
I agree 4 4.20-3.41 High degree of agreement
Neutral 3 3.40-2.61 Average degree of agreement
I disagree 2 2.60-1.81 Low degree of agreement
Strongly disagree 1 1.80 -1 Zero degree of agreement

Prepared by the researcher using the SMART PLS4 tool and the analysis findings.

The scale used was calculated from the total score of the scale, which is the sum of the individual scores divided
by the number of statements of agreement
(5+4+3+2+1)/5= (15/5) =3

The calculated value of the mean (3) represents the hypothesized mean of the research. Therefore, if the
mean of the statement exceeds the hypothesized mean (3), this indicates that the sample members agree with
the statement. The following table shows the calculated average value for the questionnaire question
statements, the standard deviation corresponding to each value, the significance of the calculated value, and
the ranking of the statements according to their obtaining the highest degree of agreement from the sample
members. The following table shows the level of agreement among sample members regarding the
questionnaire’s axes.

Table 11: The level of agreement among sample members regarding the dimensions of the questionnaire

No. Phrase Mean Agreement Ranking t df P_value
1 Social cost 3.776 High 2 9.191 13 0.000
2 Corona Strategies 4.235 Very High 1 6.368 13 0.000
3 Financial reports 3.760 High 3 4.336 13 0.000

Prepared by the researcher using the SMART PLS4 tool and the analysis findings.

From the table above, it is noted that the level of agreement of the sample members, after Corona strategies as
an intermediary variable on the severity of social costs, obtained the highest level of agreement with an
arithmetic mean of 4.235. It is followed by social costs with a mean of 3.776, the financial reports mean is 3.760.

3 Hypothesis Testing
3.1 Path model analysis

Path models are diagrams that are used to visually display hypotheses and variable relationships that are
examined when applying SEM. They are used to visually display hypotheses and variable relationships. It is
examined when applying SEM (Poetry et al., 2017; p. 37), and Figure 1 shows the path analysis to research the
implications of the social costs of the Corona pandemic in financial reporting in Sudan.

W1 w2 W3 w4 W5

T

0.031 0001 0003 0000 4goq

S

e Y1

X1 Gorona Strategies

0.573 (0.000) 0.206 (0.226)

Ao / \‘ 0.000 Y2
0.110
B 4
X2
“0.000} _ 0000
] -_————————— 0.597 (0.000) ————————————————p —0.000 Y3
4-0.000 ~
X3 — 0.172
0000 = NG
- Financial Reports Social Gost 0.000 Y4

X4
Y5

Figure 1: The path analysis of the dimensions of the research variables
Source: Prepared by the researcher from the results of the analysis using the SMART PLS4 program
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From the results of the structural model, it is noted that the statistical significance of the path coefficients is
statistically significant because the probability value is less than 5%. That is, it measures the impact on the latent
variables that it was designed to measure.

By reading the correlation coefficients between the latent variables, we find that:

o The impact of social costs on Corona strategies has a value of (0.573) with a degree of probability of (0.000),
which explains 57.3%, meaning that social costs affect quarantine strategies in terms of the severity of the
procedures or reducing it, this relationship is statistically significant, and the apparent effect is not due to
chance as the level of significance is less than 5%.

e The impact of strategies to confront Corona on financial reports has a value of 0.206 with a degree of
probability of 0.226, meaning that 20.6% of the impact on reports is the result of Corona strategies, but the
relationship is not statistically significant because the level of significance is greater than 5%, and the
explanation for this is that the relationship is indirect, between Corona strategies and financial reports.

¢ The impact of social costs on financial reports has a value of 0.597 with a degree of probability of 0.000,
meaning 59.7%, meaning that social costs affect financial reports. This relationship is statistically
significant, and the apparent effect is not due to chance, as the level of significance is less than 5%.

3.2 Path coefficients

After running the PLS-SEM algorithm, estimates of the structural model relationships (path coefficients), which
represent the hypothesized relationships between the constructs are obtained. Calculate empirical t-values and
p-values for all structural path coefficients. When the empirical t value is greater than the critical value, we
conclude that the coefficient is statistically significant at a given error probability (i.e., significance level). The
critical values commonly used for two-tailed tests are less than the 5% level of significance. Below are the
outputs of the path analysis extracted from the sample data after doubling the sample size to 5000 (subsample).

Table 12: The path coefficients extracted from the total effects

The P T STDE Sample Original Specific indirect effects
decision  value test \ mean sample

HO 0.000 3.814  0.090 0.360 0.342 Reports — Strategies — Costs ~ Hm
rejected

HO 0.000  6.531  0.088 0.612 0.573 Strategies — Costs Ho
rejected

HO 0.000 4779  0.125 0.588 0.597 Reports — Costs Hoz
rejected

HO 0.000 3.851  0.142 0.570 0.548 Reports — Strategies Hos
rejected

Prepared by the researcher using the SMART PLS4 tool and the analysis findings.

From the results of the path coefficients extracted from the sample data, the null hypothesis that there is a
relationship between social costs, strategies, and financial reports is rejected, as the research proved the
existence of a relationship trend between social costs, strategies, and financial reports, as well as the existence
of a relationship trend between social costs and strategies and the existence of a relationship trend between
strategies and financial reports.

4 Discussing the Results and Recommendations
The researcher concludes from the previous analysis and its results:

The social costs of the pandemic affect financial reports and also affect quarantine strategies. However, no
statistically significant relationship was found between strategies to combat it and the preparation of financial
reports. We can attribute this to the fact that the effects resulting from it and therefore its costs and expenses
resulting from measures to combat it can affect the performance of companies and their decision-making, but
they may not be directly reflected in practices. Preparing financial reports. Another reason is the economic and
political conditions that Sudan went through during the pandemic period, as it coincided with severe political
and economic disturbances and a state of instability that cast a shadow over the entire country.
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Recommendations:

The researcher recommends that the internal control system to be tightened, then the external audits carried
out on companies, and that governance and its mechanisms be activated so that these companies reflect their
financial statements honestly and then bear the social costs assigned to them.

There is a need for additional research to explore other factors that may affect the preparation of financial
reports in light of crises, whether health or economic and political crises, as is the case in Sudan, and to measure
their impact.
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