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Abstract:

This research examines digital transformation as a comprehensive strategic process that
integrates advanced technologies—such as Artificial Intelligence (Al), cloud computing, big
data analytics, and blockchain—into Iraqi public administration to enhance operational
efficiency, reduce costs, and elevate the quality of public services. Tracing the historical
evolution of this transition post-2003, the study highlights a significant recent acceleration
propelled by political will and critical legislation, notably the Electronic Signature and
Transactions Law No. 78 of 2012, alongside strategic frameworks for electronic payments and
cybersecurity. By establishing the legal and institutional infrastructure as a baseline, the paper
analyzes how digital transformation serves as a catalyst for transparency, a fundamental pillar
of good governance. It evaluates mechanisms such as e-government, process automation, and
open data, which collectively minimize human intervention and enable automated, auditable
tracking to strengthen accountability and curb corruption. Despite this potential, the study
identifies formidable structural, technical, and human obstacles—ranging from weak
infrastructure and cyber threats to a lack of digital literacy and institutional resistance. The
research concludes that while digital transformation offers a qualitative shift toward
transparency, its efficacy is contingent upon systemic reforms. Recommendations include
intensifying infrastructure investment, finalizing data protection laws, and integrating

emerging technologies into oversight mechanisms to achieve sustainable digital governance.
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abstract

This research examines artificial intelligence and its impact on capacity development. It
sheds light on the concept of Al its importance, uses, and various applications, in addition to
the ethical and technical challenges it faces.

The research aims to provide a comprehensive view of artificial intelligence and its role in
improving production efficiency, with a focus on the importance of addressing the challenges
associated with it to ensure its safe and effective use.
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Abstract

Rumors have long played a critical role in shaping intellectual, political, and social realities. In
times of ideological transformation, they often function as tools of psychological and social
warfare. This study investigates the phenomenon of rumors and their impact on individual and
collective life during the era of the Prophet Muhammad (peace be upon him). It focuses on the
deliberate campaigns launched by opponents who sought to undermine the Prophet’s mission
by spreading false accusations and fabrications. Among the most prominent claims were
allegations that he was a madman, magician, poet, or soothsayer—narratives circulated by
polytheists and supported by certain members of other religious communities to discourage

acceptance of Islam.The research analyzes the types of rumors prevalent in the early Islamic

period, the motives behind their dissemination, the groups responsible for their fabrication, and
the segments of society most vulnerable to their influence. It also examines the Prophet’s
method in confronting these rumors through patience, ethical conduct, rational argumentation,
and the reinforcement of faith-based values. The study concludes that rumors were intended to
distort truth and destabilize the emerging Muslim community; however, the Prophet’s response
transformed these challenges into opportunities to strengthen moral integrity and social

cohesion.

Keywords: (Rumors; Social Influence; Prophet Muhammad; Early Islam).
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Abstract:

This research examines the narrative inimitability (al-i‘jaz al-qasasi) in the story of the "People
of the Ditch" (Ashab al-Ukhdiid) as cited in Surat al-Burdj. It serves as a distinctive Quranic
model for purposeful storytelling characterized by profound rhetorical, theological, and
legislative dimensions. The study aims to uncover manifestations of inimitability in the
Quranic style by analyzing its eloquent brevity, artistic depiction of scenes, narrative plot
strength, and meticulous word choice, alongside the profound faith-based and moral

implications the story carries.

The study employs analytical and deductive methodologies, examining the thematic
components of the title, the structure of the Quranic narrative, and exegetical commentaries.
It focuses on several facets of inimitability: rhetorical and linguistic excellence (al-i‘jaz al-
balaghi); legislative inimitability regarding freedom of belief and divine justice; and
theological inimitability (al-i‘jaz al-‘agadi) manifested in consolidating monotheism

(Tawhid), the law of divine trial (Sunan al-Ibtila’), and belief in the Hereafter.

The findings reveal that despite its brevity, the story of the People of the Ditch conveys
immense meanings and offers a unique archetype of the conflict between truth and
falsehood. It highlights the value of steadfastness in faith against tyranny, emphasizing that
true victory is measured by Divine Pleasure and success in the afterlife rather than worldly
gains. Furthermore, the research demonstrates that the story carries an eternal humanitarian
message, affirming the Quran’s inimitability in merging conciseness with deep significance

and psychological impact.
Keywords:

Narrative Inimitability, People of the Ditch, Surat al-Buriij, , Rhetorical Inimitability.
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Abstract:

This study explores the Shari‘ah objectives associated with gisas (retaliatory punishment) and
its legal rulings within Islamic law. It highlights the foundational principles upon which the
legislation of gisdas is based and the overarching aims that Islamic law seeks to achieve through
its application. The research examines the linguistic and technical definitions of gisas, the
textual evidence for its legitimacy in the Qur’an and Sunnah, It further identifies its primary
and secondary objectives, including the preservation of life, establishment of justice, and

enhancement of security and social stability.

The study adopts a deductive methodology supported by an analytical review of juristic
opinions and practical applications of gisas in Islamic jurisprudence. Findings indicate that
qisas is not merely a punitive response to murder or injury; rather, it represents a
comprehensive legal framework founded on mercy, justice, and the sanctity of human life. It
fulfills holistic objectives that transcend the punitive dimension to encompass ethical, social,
and preventative aspects.

The research concludes that Islamic law, in legislating gisas, considers several essential
principles, most notably: ensuring justice and proportionality between crime and punishment,
safeguarding human life, preventing the spread of crime, and maintaining public security. At
the same time, the Shari‘ah provides broad avenues for pardon, reconciliation, and financial
compensation (diyah), reflecting its balanced approach between justice and mercy. The study
emphasizes the value of a magdasid-oriented perspective in interpreting the rulings of gisdas, as
it offers the most comprehensive understanding of the law within its broader ethical and social

context.

Keywords:

Qisas, Islamic criminal law, Maqasid al-Shari‘ah, homicide, punishments, preservation of life.
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Abstract

The importance of this study lies in the fact that these contracts reduce the burden
on the state's general budget, as resources are directed to the most important and needed social
sectors such as health and education. They also contribute to the development, improvement,
and expansion of public facilities such as electricity, sanitation, and others. The study aimed to
highlight the concept of Build-Operate-Transfer (BOT) contracts, clarifying their
characteristics and effects. The study's main problem, represented by the question "What are
Build-Operate-Transfer contracts?", was addressed, leading to sub-questions such as: What is
a Build-Operate-Transfer contract? What are the characteristics of a Build-Operate-Transfer
contract, and what are its effects? The study employed inductive, descriptive, and analytical
methodologies. It arrived at several conclusions, most notably that the financing aspect of this
contract is its defining characteristic. The financing system of this contract differs from
traditional financing methods. Sudan needs to update the provisions of its current investment
law due to the urgent need to rebuild or modernize many public facilities. These provisions
should also include streamlined procedures for companies without being overly restrictive or
lenient. The most important recommendations included establishing separate regulations for
investment contracts in general, rather than including them within existing investment laws.
Law students are encouraged to research and explore investment contracts in general, given the

role of legal scholarship in the legislative process

Keywords: Build-Operate-Transfer (BOT) Contracts / State / Project Company / Financing
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summary

Our contemporary reality is affected by numerous variables on all levels, especially after the
sudden onslaught of technology on our lives and its dominance and influence over vast areas
of our work, thoughts, and transactions, to the point that it has become difficult to do without
it or marginalize it.

It is natural that legal principles, including ijtihad (independent reasoning), are affected by
these variables. This influence encompasses both the ijtihad itself and the mujtahid (one who
practices ijtihad). Therefore, it has become imperative for the jurists and scholars of the
Muslim community to keep pace with this renewal and development. Hence, the topic of our
research above aims to clarify the mechanism and nature of the mujtahid's intellectual renewal
and to examine the origin of this renewal in the Quranic text, in order to address the nature of
contemporary issues across all areas of Islamic jurisprudence.

Therefore, the intellectual renewal of the jurist is based on activating the tools of
understanding and ijtihad through the Quranic text and an awareness of the nature of
contemporary issues. The Quranic text is fixed in its wording but renewed in its practical
implications. Contemporary issues are complex, transcend specializations, and change
rapidly, necessitating a broad vision and understanding of the new reality. This is what we
mean by studying the intellectual renewal of the mujtahid.

Keywords: ((renewal, diligent, knowledge, Quran, issues))
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Abstract

This study examines the phonetic structure of Strat al-Kafirtin and its relationship to
the surah’s semantic organization, with particular emphasis on the doctrinal demarcation
between monotheism and polytheism. The research adopts a descriptive-analytical approach,
supported by a quantitative assessment of recurring phonetic features—including
voicing/whispering, plosives/fricatives, and vowel distribution—based on the Uthmanic text
according to the Hafs ‘an ‘Asim recitation, with explicit clarification of counting procedures
and their limitations.

The findings reveal that the systematic phonetic patterning, the repetition of negation
forms, and the use of emphatic structures align closely with the surah’s purpose of rejecting
compromise and affirming the exclusivity of worship. Moreover, certain phonetic features—
within the limits set by the applied statistical criteria and internal analysis—enhance the surah’s
decisive rhythm, while remaining contextually bound to meaning and not generating semantic
content independently of the exegetical framework.

Keywords: Sirat al-Kafirtin, Phonetics, Phonetic Stylistics, Rhythm, Doctrinal Semantics.
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Abstract

The study aimed to identify the environmental, social, and economic impact of recycling
culture: a case study of plastic waste in mosques. The study used a descriptive analytical
approach, and the study population consisted of mosque administrators in the city of Jeddah,
with a sample size of 107. The study tool consisted of a questionnaire comprising three areas
and 16 items. The study used appropriate statistical methods according to the nature of each
question. The study concluded that the level of environmental impact in all areas was high. As
for the areas, the level of impact on the environmental and social areas was moderate, while
the environmental level of the economic area was high. The study concluded with several
recommendations, the most important of which was to increase media publications that inform

worshippers about the process of recycling plastic containers.

Keywords: environmental impact, economic impact, social impact, recycling.
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Abstract

This study aims to explore the role of cloud accounting applications in enhancing the efficiency
of implementing program and performance budgeting in Palestinian governmental institutions.
The descriptive-analytical approach was employed as one of the most used methods in studying
social and human phenomena. A comprehensive census method was used to select the sample,
which consisted of (67) specialized employees working in the General Budget Administration
at the Ministry of Finance and budget departments in other ministries. Questionnaires were
distributed to them, and responses were received from (57) employees, with a response rate of
85%. Data were analyzed using SPSS software. The results indicated a positive and significant
role of cloud accounting applications in improving the efficiency of implementing program
and performance budgeting in Palestinian governmental institutions. These applications
contribute to enhancing the accuracy of financial forecasting, increasing the speed of financial
reporting, strengthening transparency and accountability, and reducing operational costs during
budget implementation. The study recommends that policymakers and senior management in
Palestinian governmental institutions enhance the adoption of cloud accounting applications,
provide the necessary technical infrastructure, and train and qualify human resources to
improve their efficiency in using cloud accounting and linking it to budget performance
indicators. It also recommends developing electronic financial disclosure mechanisms to
enhance transparency and accountability and benefiting from system integration features to
link financial data with performance data in the Palestinian public sector.

KEYWORDS: Cloud Accounting, Program and Performance Budgeting, Palestinian
Institutions, Southern Governorates
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Abstract

This study aimed to identify the effect of the Corners Strategy (Four Corners) and the “Choose
Your Partner” Strategy on the achievement of second-grade intermediate female students in
Islamic Education and on developing their reflective thinking.

The research population consisted of schools affiliated with the General Directorate of
Education of Baghdad / Al-Karkh Second. The researcher purposively selected Halima Al-
Saadiya Secondary School from among the schools of the Directorate. The total number of
second-grade intermediate female students was 70, distributed as follows: 24 students in
Section (A), 23 students in Section (B), and 23 students in Section (C). The sample was selected
using a random draw method. The researcher adopted the experimental method as it was
deemed appropriate to the nature of the study. The experimental design comprised three
groups: two experimental groups and one control group. The first experimental group was
taught according to the Corners Strategy (Four Corners), the second experimental group was
taught using the “Choose Your Partner” strategy, while the control group was taught following
the conventional teaching method.

The findings revealed that the students in both experimental groups outperformed those in the
control group in both the achievement test and the reflective thinking test. This superiority
indicates the effectiveness of the Corners Strategy (Four Corners) and the “Choose Your
Partner” strategy in improving academic achievement and developing reflective thinking
among second-grade intermediate female students in Islamic Education.

In light of these results, the researcher recommended adopting these two strategies as effective
active learning strategies in teaching Islamic Education due to their positive impact on
developing students’ abilities and improving learning outcomes, as well as their role in
enhancing learners’ participation and positioning them at the center of the educational process.

The researcher also suggested conducting further studies to examine their effects on other
variables, such as retention of learning, critical thinking, creative thinking, and motivation
toward learning, in order to broaden the scope of benefiting from these strategies in developing
the educational process.

Keywords: Corners Strategy (Four Corners), Choose Your Partner Strategy, Academic
Achievement, Reflective Thinking
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Summry.

This article is an important contribution to the debate on the return of industrial policy in the
United States and reflects a shift in Western economic thought toward restoring the role of the
state in guiding innovation. Industrial policy during the early years of the Biden administration
marked a move toward a more robust industrial strategy, viewed as essential to economic
national security. This shift places the United States on a new path aimed at accelerating the
development and growth of innovative technologies and key industries while also rebuilding
domestic manufacturing capabilities. The Great Industrial Policy project seeks to provide a set
of policy recommendations to strengthen the American industrial strategy. The United States
possesses a reasonable foundation for implementing a comprehensive industrial policy;
however, the central question remains whether such policies can generate broad prosperity
rather than merely supporting large corporations. It also raises questions about whether these
policies have achieved, or will achieve, their stated general and specific objectives and to what
extent. Historically, industrial policy in the United States has been successful when guided by
clear national goals and implemented through strong institutional frameworks. However, the
approach associated with the Trump administration has tended to employ industrial policy tools

in a more extractive manner, often serving investors more than the broader society.

Keywords: Industrial policy, extractive approach, mission economics
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A Survey Study on Some Artificial Intelligence (Al) Concerns at the University of Petra

Abstract

The opinions of 191 instructors at the University of Petra (UOP) concerning some issues related
to using artificial intelligence (Al) in the educational process are discussed in this survey. The
survey included several statements related to using Al for grading exams and monitoring
attendance, replacing instructors with Al robots, the Al background of UOP staff regarding the
future of Al progress, the Al emotional influence in the classroom, Al limitations that have to
be put forward to avoid Al negative impacts on humanity and the bias possibility of Al in
addition to some other Al ethical issues. This study aims to understand the opinions and
perspectives of faculty members at UOP regarding the uses of Al in the educational process. It
is expected that the results of the current survey will serve as a cornerstone that will influence
the improvement of the use of Al in education at the UOP and other universities.

Keywords: Artificial Intelligence, Al bias, Al background, Al ethics, Al in the education
process.

1 Introduction

Nowadays, artificial intelligence (Al) affects every aspect of our lives, and the education sector
is not exception. Al describes the ability of a computer or machine to perform tasks as humans
do [1]. According to Al scientists, the human brain is considered a digital computer. Therefore,
Al can be made, in a way, to have cognitive skills such as problem-solving, question-answering,
synthesis, self-correction, etc. [1-4]. These Al capabilities are made possible using an algorithm,
a set of rules that a computer or device follows to solve a particular problem. However, such
algorithms should take into account ethical rules and concepts. Data mining (DM) is a form of
Al where large data sets are used to find the configuration that can help solve a particular
problem with the help of data analytics [5]. Machine learning (ML) technology is a form of Al
that enables computers to use available data, make predictions, and make decisions [6]. Many
educational tools for Al are available, including Personalized learning (PL), student assessment,
content presentation, etc... [4,8,9]. Due to its several available applications, Al is expected to
significantly reform the shape of teaching and learning styles in higher education institutions
HEIs [5]. The educational applications of Al include but are not limited to the instructor's duties
inside and outside the classroom [1,7,5,10]. After the new Al applications and progress in the
education sector, Al may replace the instructor in HEIs [10, 11-13]. Such a process requires an
excellent Al robot programmed with all the necessary algorithms to be developed by many
actors, including system inventors, data experts, product designers, statisticians, linguists,
cognitive experts, psychologists, education specialists, and many others to develop education
systems [1].
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Al as a tool should generally explore the knowledge, skills, and competencies that students
should acquire while studying in HEIs [14]. Although many criticisms were directed toward
Al in education, several advantages were reported [15]. It was described that Al is expected to
elevate learning outcomes (LOs). Thus, Al can offer uniform teaching excellence to all
countries and resolve the lack of educators [5]. Moreover, Al was made to communicate with
people with disabilities, refugees, and people out of school [7,13]. Many Al techniques that
focus on students' body language and emotions are being used nowadays to enhance the social
sense of Al [16-17].

Some drawbacks related to employing Al in HEIs have also been reported. It has been written
that replacing teachers with Al tools will affect human social relationships, reduce jobs, reduce
salaries, and may lead to private database hacking [18-19]. Also, Al still does not resemble an
outstanding lecturer, and many countries still face digital illiteracy. Some mental problems,
such as autism, were reported to be due to the use of the technologies [18-19]. Another
disadvantage of Al in the education sector is its limited leadership role in the classroom. Al
robots still do not deliver human values or represent a model of life to follow [18-19]. Other
ethical issues concerning data privacy and potential bias in Al systems remain important
without definitive solutions [4].

It is still too early to determine whether Al is a successful experiment in HEIs. For financial
reasons, however, it is highly possible that Al will be explored in the coming years, and
hence, HEIs have to start preparing themselves for the Al educational revolution. In other
words, the tsunami is coming [20].

The present study aims to examine the opinion of instructors at the University of Petra (UOP)
about employing Al in the educational process.

The questionnaire was prepared to measure teachers' opinions regarding using Al as a
supportive tool for grading exams and monitoring attendance (and not replacing instructors
with robots), the background of UOP staff about Al progress, and the emotional influence of
Al in the classroom. These limitations have to be put forward to avoid Al's negative impacts
on humanity, the possibility of Al bias, and other Al ethical issues. The results of this
questionnaire are presented and discussed.

3 Methodology

A survey was conducted for instructors at UOP departments in nine faculties, which include
English language & literature, Arabic language & literature, modern languages, mathematics,
chemistry, educational sciences, computer science, software engineering, data science & Al,
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information security, virtual and augmented reality, civil engineering, interior design,
architecture, graphic design, animation & multimedia, digital film design technology,
pharmacy, nutrition, doctor of dental surgery, banking & finance, business administration,
accounting, marketing, digital marketing, E-business & commerce, business intelligence &
data analytics, financial technology, law, journalism and digital media, digital promotional
media, and radio & television.

A total of 191 questionnaires were collected. Participant’s gender was: 71 females and 120
males. Participants’ age, teaching experience, academic rank and number from each

department are shown in Tables 1, 2,3 and 4 respectively.

Table 1: The ages of the UOP instructors who participated in the survey.

Instructor Age (years) | Number of participants
Lower than 31 11
35-40 36
41-45 45
46-50 33
More than 50 66
Total 191

Table 2: The teaching experience of UOP instructors who participated in the survey.

The teaching experience (years) Number of participants
Lower than 5 21
5-10 40
11-15 42
16-20 40
More than 20 48
Total 191

Table 3: The academic rank of UOP instructors who participated in the survey.

The Academic rank Number of
Full Professors 21
Associate Professor 41
Assistant Professor 97
Lecturer 35
Total 191
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Table 4: The number of participants from each department participated in the survey.

Faculty

Departments

Number of

Arts and Sciences

Chemistry

4

Mathematics

8

Modern languages

English language

(el

Human basic sciences

—_
[\

Educational Science

Arabic language

Information Technology

Data science & (Al)

O | W | n

Computer science

[a—
(=)

Software engineering

Information security

Virtual and augmented reality,

Architecture & Design

Architecture

Interior design

Graphic design

Animation & Multimedia

Digital film design technology

Engineering
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The questionnaire's five statements were:
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1 Iprefer to use Al as a supportive tool for grading exams and monitoring attendance rather
than to use it as a full-time teaching instructor.

I agree that Al enables the machine to learn by itself.

Al robots influence the emotions and feelings of students in the same way instructors do.
Limitations have to be put forward for Al due to its negative impacts on humanity.

I believe that Al programmers may be biased in favor of one party compared to another.

N A W N

The surveys were created using the Google format and were distributed in July 2024.
Statements in the survey were all given five options, allowing the participants to choose their
agreement level through the scale: (1) Strongly disagree, (2) Disagree, (3) Neutral, (4) Agree,
(5) Strongly agree.

4 Results and Discussion

The instructors who responded strongly agreed (1) and agreed (2) on the scale were considered
satisfied. In contrast, those who answered strongly disagree and disagree, (4) and (5) on the
scale were considered unsatisfied. Neutral responses were number (3) on the scale. The results
of the questioner five statements are presented and discussed below:

4.1.1 prefer to use Al as a supportive tool for grading the exams and monitoring
attendance and not to use it as a full-time teaching instructor

Table 6 shows the response of UOP instructors to statement 1. The results show good
agreement on using Al as a supportive tool for grading exams and monitoring attendance and
not using it as a full-time teaching instructor.

Table 6. The response of UOP instructors to the statement, “I prefer to use Al as a supportive
tool for grading the exams and monitoring the attendance and not to use it as a full-time
teaching instructor”.

Response | Number of Instructors | %
Agree 110 57.6
Neutral 42 22.0

Disagree 39 20.4

The UOP response averages are 57.6%, 22.0%, and 20.4% for agreement, neutrality, and
disagreement responses. The feedback of UOP instructors to statement 1 indicates their
understanding of Al's ability to help the instructor with some administrative tasks that require
a long time to make manually, such as grading the exams and monitoring attendance.
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Accordingly, the instructor will have more time to focus on every student. It was reported that
Al could help the instructor in many other areas, such as measuring students' learning outcomes
(LOs), developing curriculums and contents, suggesting teaching methods to every student,
and recording students’ learning patterns [1,7,5,10].

Some other administrative and teaching Al facilities are controlling student achievements,
following communication between students and between teachers and students, analyzing body
language, controlling campus safety, providing the students with answers on submitted
assignments, and measuring the attention and distraction of students in the class [1,7,5,10].

On the other hand, AI’s latest technologies are still not developed to provide human values and
competencies and cannot properly handle emotions. Additionally, Al is not classified as an
example of life to be followed [18]. Furthermore, it was suggested that more experienced UOP
instructors, as indicated in Table 2, have gained some competitive teaching skills that enable
them to handle the class emotionally and intellectually [21]. Table 2 indicates that among 191
UOP instructors, 48 (~25%) have teaching experience of more than twenty years and have
already gotten used to a particular way of teaching style. Generally, the Al skills of young
instructors are expected to be higher than those of old instructors.

4.2. 1 agree that Al enables the machine to learn by itself.

As indicated in Table 7, there was good agreement on the idea that Al enables the machine to
learn by itself (~61.2%). The response averages for agreement, neutrality, and disagreement
are 61.2%, 25.7%, and 13.1 %, respectively (Table 7).

Table 7. The response of UOP instructors to the statement “I agree that Al enables the machine
to learn by itself”.

Response | Number of Instructors | %
Agree 117 61.2
Neutral 49 25.7

Disagree 25 13.1

The results in Table 7 indicate that UOP instructors generally have good knowledge about the
progress of Al in life. We are still in the second phase of Al growth. In the third phase of Al,
Al is expected to be more capable than humans [13]. It is evident nowadays that machines can
learn from the available data and can make estimations and decisions using what is called
Machine Learning (ML) and Deep Learning (DL) [6]. Furthermore, generative Al can produce
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written texts depending on the patterns and information learned during ML. Al functions with
an algorithm that permits machines to do tasks as humans do. It is expected that if such
algorithms are made to resample all skills available in the human brain, the machine will behave
as a human. Al makes Many applications visible, such as solving problems, answering
questions, synthesizing, and self-correction ... etc. [1-4].

4.3. Al robots influence the emotions and feelings of students the same as instructors.

As revealed in Table 8, almost 42.4% of UOP instructors disagreed with the statement, “Al
robots influence the emotions and feelings of students the same as instructors.” The response
averages for agreement, neutrality, and disagreement are 39.8%, 17.8%, and 42.4 %,
respectively.

Table 8. The response of UOP instructors to the statement “Al robots influence the emotions
and feelings of students the same as instructors”.

Response | Number of Instructors | %
Agree 76 39.8
Neutral 34 17.8

Disagree 81 42.4

Al can emotionally react to people with the help of biometric features such as facial recognition
[8, 11]. Additionally, several technologies focusing on body language, anger, fear, sadness,
happiness, shame, surprise, and tone of voice were used to increase the social sense of AI [13,
18]. It was reported that Al can also detect psychological features, such as stress, anxiety, and
depression, hence selecting a suitable algorithm to deal with the students depending on their
emotional situation [17]. On the other hand, it was reported that Al robots do not offer human
values, competencies, and emotions and are not classified as an example of life to be followed
in life [18]. Also, it was reported that Al still needs the characteristics of an excellent lecturer
who can inspire the students, create a positive education environment, resolve conflicts,
generate a sense of belonging, mentoring and guidance [22].

4.4.Limitations have to be put forward for Al due to its negative impacts on humanity
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The response of UOP instructors, as revealed in Table 8, showed a pronounced agreement on
this statement (80.6%).

Table 8. The response of UOP instructors to the statement “Limitations have to be put forward
for Al due to its negative impacts on humanity”.

Response | Number of Instructors | %
Agree 154 80.6
Neutral 26 13.6

Disagree 11 5.8

The agreement, neutrality, and disagreement response averages are 80.6%, 13.6%, and 5.8 %,
respectively (Table 8).

Dissatisfaction with implementing Al in higher education institutions (HEIs) was reported [ 18-
19]. Some of the disadvantages of Al are the possibility of uncontrolled intelligence
technologies in education, lower human resources, lower salary payments, and the possibility
of hacking into private databases [18-19]. Additionally, many countries still suffer from digital
illiteracy when using Al in HEIs, and scholars need access to a computer. Al also needs certain
infrastructure, which is usually linked to the internet. Hence, those who do not have these
services will not benefit from the educational opportunities Al provides. Furthermore, it was
reported that Al still lacks the characteristics of an outstanding lecturer who can inspire the
students, create a positive education environment, resolve conflicts, generate a sense of
belonging, mentoring, and guidance [22]. It was also reported that the main goal of employing
Al in HEISs is cost-reduction by reducing the number of educators, as the instructors’ salaries
are the main expenses in the budget of HIEs [20]. Unhappily, some young Japanese people
made an assembly called “Hikikomori-assembly” that aims to stay home for the rest of life to
communicate through video games, computers, or mobile phones, assuring the influence of
new Al and new technologies on autism [18]. Hallucinations are the incorrect outcomes that
Al models create. These errors can be caused by some factors, including inadequate training
data, wrong assumptions made by the model, or biases in the data used in the mode algorithm
[18]. Currently, the available program “ChatGPT” has many disadvantages, and the data
provided by this program cannot be trusted with certainty and, therefore, must be verified [20].
It is obvious that Al uses the available data on the internet; hence, the Al outputs depend on
the accuracy of the internet data as input. The experience of UOP staff with some data related
to their specializations, using some available free Al technologies such as ChatGPT, has also
ensured that the information provided by Al has to be verified [16]. Due to the above Al
disadvantages, most UOP instructors suggested putting forward some Al limitations due to its
negative impacts on humanity.

4.5.Al programmers may be biased in favor of one party compared to another one.
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68.6% of UOP instructors believe that Al programmers may be biased in favor of one party
compared to another. The response of UOP instructors to this statement is shown in Table 9.
The results indicate 68.6%, 26.7 %, and 4.7% for the instructor’s agreement, neutrality, and
disagreement.

Table 9. The response of UOP instructors to the statement, “I believe that Al programmers
may be biased in favor of one party compared to another.”

Response | Number of Instructors | %
Agree 131 68.6
Neutral 51 26.7

Disagree 9 4.7

A possible bias in Al systems remains a main challenge for spreading Al in HEIs [4]. It could
be that such Al-bias instructor beliefs at UOP result from their previous experience with some
available Al programs such as “ChatGPT”. The “ChatGPT” outputs might gain the acceptance
of one party but be rejected by another one, which could be due to some political and conflict
situations in the Middle Eastern countries. Al works with an algorithm that people designed;
hence, the algorithm designers must consider teamwork that maintains the rights of all parties.
Many organizations discussed the ethical threats of Al in education. Three years ago (2021),
the United Nations Educational, Scientific and Cultural Organization (UNESCO) announced
the standards for Al ethics, aiming to provide a global resource for users to find solutions to
the most pressing challenges posed by Al [23]. UNESCO also put forward six aspects for
having sustainable development of Al in education, including a comprehensive public policy,
inclusion and equity in Al education, preparing teachers for Al-powered education, preparing
Al to understand education, developing quality and inclusive data systems, making research on
Al education significant, ensuring ethics and transparency in data collection, use, and
dissemination. The seven ethical principles of Al in HEIs are reported to be related to
governance and responsible stewardship, transparency and accountability, sustainability and
proportionality, privacy, security and safety, inclusiveness in accessibility, and the principle of
human-centered Al [23].

Furthermore, other ethical aspects of Al that have been reported include personal data
collection, ownership responsibilities, and data-feeding algorithms [5-6]. It was reported that
the goal of Al in higher education institutions should focus on enhancing human cognitive,
social, and cultural skills while at the same time preserving freedom of choice and securing
human control over Al-based work processes [23]. The Japanese Cabinet published in 2019
about the social principles for human-centered Al: human focus, education, confidentiality,
security, fair competition, fairness, accountability, transparency, and innovation [24]. It was
also reported that Google has already developed programs that enable the devices' cameras to
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identify the place, time, context, and people everywhere 24 hours a day, putting people's
privacy in danger [25].

In general, it is still too early to determine whether Al represents a successful experiment in
higher education institutions that can improve work outcomes. There are still many reasons,
including but not limited to economic and educational, that Al will explore in the coming years,
and thus, higher education institutions must start preparing themselves for the new revolution
in education. The tsunami is coming [20]. Al implantation in HEISs still needs to be developed
to avoid bias, protect privacy, have transparent data policies, and keep the rights of personnel
[20].

5. Research Implications

This study highlights the opinions of instructors in one of higher education institution in Jordan
(University of Petra) which can be additional reference that could benefit researchers in the
future and to bring attention of higher education institutions in Jordan to the importance and
advantages of this study. Also, the study provides significant insights into the importance of
using Al and its restrictions and challenges particularly in higher education sector in Jordan.
For practical purposes, this research suggests some factors that influence using Al in higher
education sector, these suggest that Al developers should pay more attentions to the design of
Al tools so that the Al tools’ interactivity with instructors and students are improved which
lead to enhance the education process in higher education.

6. Conclusion

The UOP instructors have shown a positive response (~57.6%) on using Al as a supportive tool
for grading the exams and monitoring attendance and not to be used as an instructor.
Additionally, 61.2% of UOP instructors agree that Al enables the machine to learn
independently. On the other hand, only 39.8% of UOP instructors have indicated that Al robots
can influence the emotions and feelings of students the same way instructors do, indicating the
lack of available Al programs to cover this humanistic aspect of students. 80.6% of UOP
instructors believe that limitations must be put forward to avoid the negative impacts of Al on
humanity. Furthermore, 68.6% of UOP instructors believe that Al programmers may be biased
in favor of one party compared to another. The results indicate that it is still too early to
determine whether Al represents a successful experiment in higher education.
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Abstract:

The advancement of Internet of Things (IoT) technological innovations and Machine Learning
(ML) presents novel prospects for the creation of novel solutions across several industrial
sectors. It encourages the development of a fresh wave of very trustworthy, accessible, secure,
safe, and effective smart apps. These technologies have previously been partially or fully
utilized to create applications that offer a number of advantages, including increased safety and
logistics and safety in work environments. Although intelligent apps have as other industrial
sectors have previously shown, there is a widespread perception that the building industry is
falling behind. A preliminary analysis of the literature revealed a persistent deficiency in
research that combines IoT and ML technologies. Therefore, this study present a
comprehensive review that covered an adequate number of articles on smart building
construction technologies published in different venues between 2013- 2023. The major
objectives of this study is to review the current research in smart construction technological
solutions and infrastructure with goal to identify the current research trends, potentials, and
limitations associated with creating and utilizing smart apps in the construction industry.
Additionally the work present thorough summary of research areas application demonstrate
efficacy for these technologies. Section 2 present material and methods. Section 2 covers
various aspect of smart technologies enable in construction. While Section 3 highlights some
new research directions for smart construction applications that are quite interesting when
developing smart applications. The article is concluded in Section 4, which addresses the
problems and difficulties encountered.

Material and Method

Mona Abdelrazig -



20263 4y 5 300! (1):aud! (145 ) :39a) ol ;s & e I T e, Ao

ISSN: 2392- 5418 e-ISSN: 2520- 7423 DOI:10.59799/SQZH5356

Smart technologies in the construction technology of sustainable housing projects for low-cost housing,
Focusing on the Greater Khartoum Region

2.Material and Methods

A systematic review is a type of research methodology created to collect, assess, and analyze
all the data relevant to a given research issue or area of interest. The study chose a systematic
review as an approach to carry out the analysis since its goal is to provide an unbiased
evaluation of a research issue in a trustworthy, rigorous, and methodical manner. It is important
to note that, the strategy recommended by Kitchenham[1] is employed. The process involved
several phases and activities (see Figure 1).

. R
e Research Questions
Blann e Data Extraction
Raecinelcvg e Quality Assessment )
o . ™
e Defination and Review of Related Work
Conducti e Classification Based on Integration Technologies
n n . . . . .
oReVL:gV\', d . Classfication Based on Application Services )
~
_ * Reporting
Reporting
Findings )

Figure 1. Processes and activity diagram of the literature review
3. Planning Phase

The goal of this review is to gather and evaluate the proposed smart technologies for building
construction solutions from different perspectives. The analysis will reveal research gaps and
suggest new areas for exploration. For this reason, the study developed five research questions

(RQ).

3.1 Research Questions

The research questions represent the foundation for the search strategy for literature extraction.
Most of the proposed systematic literature review in smart homes focused on evaluating the
effectiveness of existing smart home solutions, and quality attributes. However, this study
offered an analysis of various aspects of smart technologies in building construction which
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consist of technological integration, and applications and services. Following are the three
research questions formulated for this study:

RQ1: What are the quality levels of smart building construction technologies research?
The goal is to identify possible technologies that make it possible for smart building
construction open to reality.

RQ2: What are the existing technologies for smart building construction?
The goal is to identify possible technologies that make it possible for smart building
construction open to reality.

RQ3: What are the existing smart building construction applications and services?
The goal is to identify and classify available smart building construction applications and
services currently available in the market or in the development phase.

3.3. Data Extraction

The review process starts by conducting systematic searches on five different electronic
databases based on designed search terms. The study considered "smart building construction
technologies" to serve as the basis for the keyword selection. The keyword choice was
supported by the need to address the whole range of smart home areas. The formulation of
keywords covered from the broader and then narrowed to specific terms. The goal is to review
the findings based on a formulated keyword search.

This study limited the extraction results on journals (article and review), conferences, book
chapters, reports and online repositories from 2013 to 2023. In the search strategy, three
primary keywords, “smart construction”, “smart technologies in construction,” > and “‘smart
construction application”. Each of these main keywords has a sub-keyword search.

29 9

3.3.1 The search process

The research search process starts with using “smart construction”, which results in 34 related
literatures. As can be seen in Figure 2, there are more papers related “Internet of Things”
followed by “human”, “air conditioning” and so forth. This indicates researchers are putting
more emphasis on IoT to enable smart construction design in built environments to ensure

building sustainability, which also plays a major role in reducing carbon emissions.
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Figure 2. smart construction

The research also used “smart technologies in construction” as a major keyword for searching
related literature across five different databases, which resulted in the retrieval of 88 related
literatures. It is shown in Figure 3 that papers related to “temperature control”, wearable
sensor”, “machine learning”, Internet of Things”, “nano structure” and “bio sensing
technologies” have a higher percentage among the literature discovered in this search.

.

Fig 3. smart technologies in construction

The search moved to “smart construction application” as the main keyword. The search was
done across five different databases, which resulted in 87 existing literature. A large portion of
the literature discovered on this search is related to “smart home” followed by “internet of

2 13

things”, “machine learning and so forth, as seen in Figure 4. This shows that research in
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building energy sectors is utilizing the Internet of Things technology alongside machine
learning to transform buildings into energy-aware environments.

Figure 4. smart construction application

3.3.2. Sorting of the related literature

After the search was done, the entire literature during the search process resulted in 209
literatures. The research team removed similar publications that appeared in several queries
by using a Google document page coupled with an Excel spreadsheet. This procedure helps
track and remove 76 identical publications and a reduction in the total number of publications
from 209 to 133 researches. Substantial duplicates were discovered across the search outcomes
received during the second, third, and fifth stages of the query, with only a few duplicates
discovered during the fourth phase of the query.

3.4 Quality assessment

This study considered 133 existing related literature with the goal of identifying current trends
and future research opportunities in the area of smart homes. The study ensured only high-
quality research literature was used for the final evaluation In this regard, the study adopted
quality assessment parameters and guidelines used in [2]. In addition to the adopted parameters,
the study added Journal indexing (A6) as one of the parameters for this study evaluation,
resulting in six quality assessment parameters as described (A1-A6).

Assessment 1(Al): Is the article present in English? This is essential to ensure that all authors
comprehend what has been written and can arrive at certain conclusions.
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Assessment 2(A2): Is the study related or relevant to the keywords used in searching the related
study? This is essential to ensure that only relevant literature is considered for the final
evaluations.

Assessment 3 (A3): do the search activities cover reputable databases? The objective is to
ascertain if at least five (5) digital libraries have been searched, a search strategy has been
introduced, or if all journals relevant to the topic have been discovered and cited by the authors.
Assessment 4 (A4): Has the relevant literature been sufficiently described? The objective is to
ascertain the specific information offered in the literature.

Assessment 5 (A5): Can the authors evaluate the quality and validity of the study? The
objective is to ascertain if the quality criteria taken into account are precisely defined and
followed, and also the results of the findings are extensively discussed.

Assessment 6 (A6): is the journal currently active in at least three databases considered for the
literature search process? This is essential to ensure that the potential results presented at the
end of the study are significant.

It is important to note that after applying the quality assessment factors, the study reached 54
related literatures. The study further evaluated the literature analytically based on the authors
experience and understanding of the field.

The following are used to express the assessment: (yes) indicates data is clearly presented, P
(partially) indicates data can somehow be inferred, and (no) indicates data is not defined and
can be inferred. Similarly, yes= 1, P = 0.5 no=0 are used as rating factors accordingly.

Upon evaluating research using quality evaluation requirements, it was discovered that 35 out
of 24 studies received a 6/6 grade, 18 studies received a 5.5 out of 6. Similarly, 8 studies out
of 54 receive 5 out of 6 and 4 studies receive 4 out of 6.

Research with a rating of 6 corresponds to the two topics the smart building construction
technologies offer an innovative approach along with testing evaluation and analysis using a
specific metric, or they critically examine and analytically present a compressible review of
the suggested approach. Such with a score of 5.5 are those who do not have thorough research
or an appropriate technique of assessment.

The research with a score of 6 to 5.5 is journal articles. Similarly, those with 4 scores simply
presented proof of theory or concept and presented in the form of conferences. In short, the
data in Table 5 (see Index A) show that the greatest number of relevant research evaluated has
answered quality evaluation questions with no addition.

3.4.1 Trend of publication
The data presented in Figure 5 shows the total number of publications, which consist of a
review and research articles, with respect to the year of publication from 2013 t02023.
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Figure 5 .Literature publication trend

Figure 5 shows that the year 2013 and 2014 has the lowest number of research publications,
and it also shows that the year 2017, 2019, 2020 and 2022 has the highest number of
publications. It also shows that only a few researchers (16.4%) proposed review work
consisting of survey and comparative review analysis. The majority of these review works
often focus on pinpointing flaws in how technology sensors or devices are implemented,
neglecting the research restraints that improve the architectural design, algorithm platform, or
model for smart technologies. This shows that smart home research is eager to look for
academic and commercial recommendations to enhance the functionality and performance of
smart building construction technologies.

3.0 Definition and related work

Various definitions have been used to conceptualize and define smart. Among the different
approaches, the definitions by[3]and [4] covered the nature of smart homes in a pervasive way.
The study defined a smart home as “a residence equipped with computing and information
technology, which anticipates and responds to the needs of the occupants, working to promote
their comfort, convenience, security, and entertainment through the management of technology
within the home and connections to the world beyond” They included the technology aspect of
the phenomena, the features and services it offers, and the different user demands that smart
homes try to satisfy in their definition. In the same vein study in [S]viewssmart homes as “the
integration of different services within a home by employing a common communication
system. It assures an economic, secure and comfortable operation of the home and includes a
high degree of intelligent functionality and flexibility”. The following section providesa
summary review of current smart home methods and approaches.
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Study in a proposed smart home solution that automates the management of HVAC operation
based on dynamic indoor weather conditions or occupancy data[3]. The study uses an explicit
control system modeled with different parameters to meet demand response design criteria.
The authors in came up with a smart home solution that relies on external signals in advance
to activate demand control[6]. One of the advantages of predictive control is that changes to
the occupancy calendar or schedule cannot affect the performance of the controller. Studies in
designed an algorithm that needs control values like cost, heat demand, or
photovoltaics generation to fulfill demand as cheaply as possible. This indicates controllers
must be aware of the proper input and analyze it to determine the ideal moment to use energy.
A smart home framework is proposed in [7] that uses a more advanced controller that uses
inference rules and classifiers to make decisions on best time to use home appliances during
peak energy consumption hours.

Studies in [8-11] use real-time occupancy through various installed sensors within the
perimeter of interest to detect and predict occupancy in the space. The approaches attempt to
minimize the false results in occupancy prediction from the previous literature and improve
appliance energy consumption. However, these approaches face challenges in predicting actual
human occupancy to avoid false negatives triggered by stationary objects such as cats, dogs
and others. Similarly, predicting the total number of occupancies presently in the building to
adjust thermal comfort in according to the occupant number becomes another challenge.

A study in [12] designed HVAC controller that uses a carbon dioxide (CO2) and passive
infrared sensors to detect the occupancy presence and send signal to actuator to regulate
temperature turning depending on the occupants’ number in the building. Even though, these
sensors are widely used in previous literature, however, their application in commercial is not
practical as suggested by [2]. Similar approach applied CO2-based in conjunction with ML
algorithms. The result evaluation indicates solid performance even with the sudden change of
temperature in the perimeter of interest as when space has been occupied.

A study in [10, 13, 14] proposed controller for occupancy detection using audio to
effectively identify human occupancy and used a Gaussian Mixture Model to estimate the total
number of occupancy in space. The proposed method achieved a certain level of accuracy with
high false results caused by nearby external sound. Similarly, the approach requires all indoor
occupancies to speak simultaneously to perform occupancy estimation for HVAC ventilation
control.

To enhance the accuracy performance of controller in [15] study in [13] introduces a

background cancelation procedure to deal with noise inference from undesirable sources by
ignoring the sound frequency level of the desired sound frequency threshold defined. The idea
relies on the strength of the sound frequency received by the background cancelation algorithm,
which reduces the false alarm of occupancy prediction by 11-12% and saves 3.54% energy
consumption by HVAC equipment. Despite the background cancelation algorithm applied, the
study suffers from a false occupancy prediction.

A controller is proposed in [16] that combined camera-based image and video processing with
help of Computer Vision (CV) libraries and estimate total occupancy numbers through
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headcount or indoor object tracking. Similar approach is used in [17] hat used single-camera
occupancy detection to control ventilation in the lecture theater through a headcount occupancy
estimation procedure. The experimental result analysis shows high performance in occupancy
prediction. However, the false result in the report is as result of poor coverage of camera when
students randomly entered or exited from the perimeter of interest. The major challenge of this
study is poor detection of occupancy during occupancy overlapping in the period of an entrance
and exit from the perimeter of interest.

An adaptive controller is proposed in [18-21] that uses a collaboration of optical and passive
infrared cameras to detect human occupancy in space. The idea is to reduce the potential false
alarm by using a single camera and ensure the reliability of detection which in turn increase
HVAC energy saving and improve thermal comfort.

A controller that implements non-predictive control is proposed in [22]that heavily relies on
occupancy fixed timetables. It uses such data to create a model that predicts the likelihood that
a building will be filled and uses that information to regulate HVAC operation. In this typeof
setting where occupation activities are carefully adhered to daily by a predetermined
scheduling policy, this sort of control strategy may be useful. Commercial structures like
offices, labs, and corporate environments are fantastic illustration that fully utilizes literature
[23-27]. This strategy, meanwhile, would not be effective at a place where occupancy can skip
or does not adhere to a set timetable.

Most of the non-predictive controllers such as [18, 28] employed binary algorithms
demonstrating that frequent OFF and ON tend to shorten the lifespan of electrical appliances.
As such more advanced in [29] that use decision-control algorithms, such as fuzzy logic were
designed as improvements to binary algorithms with sets of values other than Zeros and Ones,
giving context to allow dealing with additional choices for control to select. Research in [30]
proposed a controller that controls HVAC energy usage based on demand. At the same time
the controller can respond and postpone the demand whenever the electricity price is at its
highest. A similar approach in [31] uses a schedule strategy to determine the control signal to
activate energy consumption demand. This strategy uses rule-based technique to quick access
power grid voltage or rate stabilization is an excellent example of schedule control employing
model-based control.

The schedule-based controller previously used [31-35] to reduce energy costs and prevent the
usage of appliances during times of high demand. For instance, it is possible to schedule an
accessible standby equipment to utilize energy when energy costs are lower so that other
appliances in the house may use the energy that is kept within this appliance. Both a runtime
and a static technique may be used to provide this control.

4.2Smart Home Integration Technologies

In a smart home system, similar tasks can be achieved with different system integrations. For
example, various studies have conveniently demonstrated smart light control via web and
mobile applications. In an attempt to answer RQ2, previous survey studies did not examine
smart home solutions in view to assess smart home integration technologies which is important
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to identify trends and issues related to quality attributes such as security, privacy, and
efficiency. This study classified smart home integration technologies into (i) Mobile
applications(ii) Web service applications (iii) Wearables (iv)

4.2.1Mobile application

In most cases, a native mobile application is necessary to communicate with home appliances
through microcontrollers with or without the internet. Depending on the manufacturer or
designer, mobile applications are built based on specific platforms, for example, Android and
10S. Smart home research with the aid of mobile applications is currently gaining momentum
with the vast majority of research prototypes being made publicly available in the market. This
research linked various devices to simplify the deployment of Internet of Things (IoT)
interfaces[36, 37]. Currently, the products enable user’s remotely access home appliances
through mobile application interfaces. Additionally, some of the products for example,
solutions in [38-43] have the potential to greatly facilitate users' centralization of the usage of
their appliances and schedule energy usage. Alternatively, few studies allow visually inspired
users to access the interface of numerous gadgets, objects, and appliances at home using screen
readers, which are present in the majority of Smartphones and tablets, utilizing a more
accessible virtual interface available in such programs.

4.2.2Web application

In most cases, the user can access smart home appliances through a web application (web
browser) without worrying about platform dependency. However, an internet connection is
necessary to establish successful communication. The popularity of web application research
is quite similar to that of mobile web applications. The overall goal is to ease the management
of home appliances through automation and remote control. The ability to manage the gadget
from a Smartphone or computer via this web application benefits people with difficulties or
disabilities the most.

Current research [44-46]indicates the movement of traditional web application strategies
towards a simpler strategy for designing and exposing web services andAPIs. Current Web
APIs completely rely on the interaction primitives offered by the HTTP protocol, with data
payloads transferred directly as part of the HTTP protocol, rather than on the standard
stack[47].Additionally, solutions utilized client and server communication in a more organized
and limited manner to enforce new emerging concept in web service development that enables
a modular approach to system construction by realizing several small, highly decoupled
services that are focused on performing a specific small task. As a result, numerous little,
autonomous, reusable microservices can be combined to form complex applications.

4.2 3Wearable devices
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Wearable devices, commonly referred to as "wearables," are a class of electronic devices that
may be implanted in the body of the user, worn as accessories, or even tattooed on the skin.
Such devices have practical purposes, are hands-free, are powered by microprocessors, and
have the added capability of sending and receiving data via the Internet.The popularity of
wearable research is quite similar tothe mobile and web applications. Studies in [48-51] utilized
wearable technologies to communicate with smart hub controllers at home to help occupants
schedule energy usageand recommendations for best time to consume energy at a lower
cost.Studies in [26, 52-54] addressed key problems in wearable technologies in multi-
residential buildings. It is quite challenging to classify sensor events in multi-residential smart
homes without revealing any details about the identification of the person who activates them.
Individual localization in several locations might be a viable solution to this problem.

4.2 .4Smart home appliance

A master home automation controller, also known as a smart home hub, controls lighting,
security systems, thermostats, and other household equipment using sensors. The hub is a
physical component that serves as the brain of the smart home system and can perceive, analyze
and wirelessly communicate. It unites all the many smart home applications into a single app
that users can operate from a distance. Amazon Echo, Google Home, and Wink Hub are a few
examples of smart home hubs. While many smart home items connect to the smart home
network via Wi-Fi and Bluetooth, others rely on wireless protocols such as Zigbee or Z-
Wave.Smart home devices embedded with microcontrollersproposed in[6, 25, 55-
57]automatically manage home appliance energy consumption or control patterns of appliance
energy usage from the grid through interaction with utilities to receive energy tariff prices to
lower or timing appliance energy usage. Research in this area is trending in both academia and
industry more than ever. More than 42% of the total literature considered in this study focused
on the design and development of smart home devices with mostly targeting HVAC systems,
light, kitchen appliances, washing machines, and others.

4.2 .5Tactile interfaces

Tactile interface refers to the sense of touch that encompasses vibratory sensations, changes in
temperature, and sensitivity to applied pressure. For the purpose of research and
comprehending the sensation of touch, several research teams have created prototypes.
However, the designs and actuator technologies employed cannot support mass manufacturing,
since the assembly of various elements at the level of these micro actuators, which have a size
in the millimeter range, becomes time-consuming and nearly impossible. Study in[33]
proposed five main sensory modalities to interact with the physical and virtual worlds. The
proposed approach used technologies that completely rely on voice, vision, and touch-sensing
modalities. When it comes to physical interaction, the latter is the dominant modality. Study
[58] argues that sensory feedback alone is insufficient for any successful interaction since two-
way tactile communication from the contact site to the controlling unit is crucial [10, 22]. In
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response, the study in [59]proposed an interactive system that allows usersto senddata using
touch sensors and receiveresponses viaa variety of modalities, such as haptic, visual, aural, and
others.

4.3Smart home application and service

In an attempt to answer RQ3, the study explored the smart home area, which covered the
subsequent intelligent application and service that improved building energy efficiency. A
smart home uses Internet of Things technology to convert traditional buildings into energy-
aware environments, allowing programmed building management and processes that offer high
energy savings potential and improve indoor occupant comfort levels. The summary of this
classification is presented in Table 1.

4.3.1Smart HVAC System

Smart HVAC systems use various sensors to track and control the interior airflow. In the 1970s,
Fanger created the predictive mean vote (PMV) and predicted percentage dissatisfaction (PPD)
models to assess occupant thermal feeling [6]. The PMV model, on the other hand, was created
by surveying anactual number of occupants. The model does not take into account individual
variations and factors, making it ineffective for customized control[24]. As a result, numerous
researchers have created customized thermal comfort models [60] that can be used to control
the indoor climate [61] and achieve greater accuracy with more specific parameters. These
customized models [60]have linked numerous physiologic factors with an individual's level of
thermal comfort. Skin temperature[7], blood pressure [16], heart rate [62], facial temperature
[10], and sweat rate [7]were the physiological variables most commonly utilized to assess
thermal feeling. These customized thermal comfort models have a high degree of accuracy in
predicting how warm an environment would feel.

Numerous investigations also discovered that the occupants' skin temperature, blood pressure
and heart rate displayed a distinctly different pattern when they were feeling uncomfortable in
a transient thermal environment. As a result, there is a link between the physiological factors
and the occupants' thermal perception and behavior. This correlation can be used to regulate
HVAC systems for thermal comfort.The finding shows that using physiological input data,
such as skin temperature, a machine learning model can accurately forecast room occupancy
as an input parameter to an HVAC controller that adjusts the room's temperature. In multi-
occupant offices, the wristband control system has the potential to increase overall thermal
comfort.

4.3.2Smart lighting

Through demand-response programs, wireless controls, and schedule control systems, smart
lighting uses complex controls that combine occupancy with lighting and sophisticated
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dimming features to decrease overweighting and prevent lighting of spaces. The most apparent
benefit of smart lighting is greater energy savings, but there are many other potential
advantages as well. As a result, the majority of research in this young field of study is now
concentrated on maximizing energy savings when coupled with LEDs that operate efficiently
[48]. In fact, based on occupant behavior, systems with incorporated energy-saving lighting
control often show energy savings of 17-60% over standard lighting control [63]. Due to their
high potential for reducing power usage and ease of retrofit, commercial buildings typically
have such energy efficient smart lighting deployed [5]. Besides that, smart lighting can be
utilized to improve light quality and adopt lighting that is centered on people. Therefore, it can
be stated that the development of smart lighting systems will benefit commercial applications
and scientific research in the fields of horticulture, architecture, building management, light
quality control, and human physiology. Research and applications related to smart lighting are
particularly interested in the development of high brightness LEDs for general illumination.
LEDs have strong dimming capabilities and narrow peak bandwidths, which provide them
significant control over the spectral power distribution of the produced light. Furthermore, they
are the perfect primary emitters for a multi-channel lighting system due to their low power
consumption, rapid switching speeds, and extended lifespan. A new era in lighting control
technology has arrived with the advent of the LED lighting revolution[64].

4.3.3Smart plugs

This includes many forms of auxiliary and portable office and home equipment in buildings
using smart plug loads[32]. The vast majority of smart plug loads in commercial buildings are
controlled by non-predictive autocontrol that depends on timely scheduling. Residential
building predictive appliance control, in contrast, uses load detection or technology that detects
motion to alternately stop the energy flow to an appliance that is not in use. Study in[65]
proposed solution that switches plug-in devices off when not in use. Although it is uncommon,
replaced traditional methods of monitoring home appliance completely with smart outlets that
allow building owners and managers to monitor, track, and operate plug-in equipment using
either their own cloud services or specific building automation system platforms. The authors
in [32, 66]contend that modern technology and occupancy activities cause unnecessary energy
waste yet go unnoticed by the energy data providers. As a result, there is a critical requirement
to measure, examine, and identify the precise sources of waste at the appliance level in each
area that uses energy. In response, the idea of hybrid appliance load monitoring which links
the electrical grid and smart meter to guarantee proper energy usage was proposed. The study
in [67]presented plugs that are similar to smart meters used for energy monitoring but lack the
ability to control specific devices. The majority of the existing smart meters employ
disaggregation algorithms to examine the smart meter reading in order to measure device level
consumption, in contrast to smart plugs, which provide real-time insights with greater precision
at the device level. The insights supplied by smart meters are primarily passive and call for a
longer cycle of observation and analysis, but smart plugs may include extra functions to
manage energy consumption on a daily basis.

4.3.4Smart window
Control the quantity of sunlight and solar heat that enters the building using smart window
systems. The regulating systems Smart windows include active and passive window glazing
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that adjusts to changes in temperature or sunshine as well as automatic shade management that
regulates light levels throughout the day[68]. With further study now looking at its use in
flexible substrates for better efficiencies at low cost and longer-lasting devices a technique
employed in [69] displays a maximum efficiency of 22.3% manufactured in lightweight
construction material products. A method employs cutting-edge thin-film technology in smart
windows, which are akin to smart meters, to react to natural ventilation.

According to earlier modeling studies, smart windows can save a building's energy

requirements by up to 40% when compared to static windows. Study in [70]indicates
underlying functioning principles of smart windows can be divided into three primary
categories. While photochromic and thermochromic windows respond to environmental
stimuli by changing their transmittance with changes in light intensity and temperature,
respectively, electrochromic windows change transmittance when applied voltages are
applied[71]. Study in suggested a smart window that reversibly switches between a transparent
state and a blocking state to dynamically manage the transmittance of solar radiation into
buildings [72]. This is one of the newest and most promising technological solutions that can
lower HVAC energy use in buildings while also reducing glare, obstructing views, and
increasing natural daylighting[73]

5.0 Reporting and Potential Research Area

Today smart building construction is equipped with technological innovations and smart
devices to achieve several tasks in the building to promote building sustainability. Such
innovations and devices are featured with intelligent control techniques with strong design into
practice to react or respond to environmental events. Several technologies are available to
seamlessly and constantly minimize house energy usage while keeping an acceptable degree
of indoor comfort. A survey of the most relevant literature is given in this work. It determines
publishing trends based on the quantity of research that is published each year, taking into
account both articles from journals and conference papers. The research also uses the set
procedure for review to assess the quality of literature and classify the literature based on
integration technology and its application.

6.1. Reporting Finding

According to the research, the majority of the published work in the SBEMS field focuses on
systems that make utilize of an implicit microcontroller that asks for responses from an
individual or construction administrator in the event that the grid offers a benefit to program
request or reduce building electricity usage. Sophisticated algorithms for learning must be
included into intelligent construction equipment in order for individuals to act upon incentives
in the event that they are preoccupied or fail to notice them. The research highlights the demand
for intelligent energy control options in all types of buildings by demonstrating whether energy
use in commercial buildings is often managed differently than in residential ones.
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Achieving adequate thermal comfort is one of the main objectives of HVAC systems.
Unfortunately, a preset temperature point is used by a large number of HVAC systems installed
in workplaces, which can result in unfavorable interior thermal conditions whenever there is
an unforeseen change in occupant or meteorological circumstances. Thus, it is recommended
that demand control ventilation should be put in place which can modify the system's threshold
temperature according various indoor and outdoor parameters.

Energy cost reactive controllers are necessary to regulate HVAC systems utilizing a 5-minute
period and the price of power from the electricity supply. When electric bills spike, the self-
response mechanism can stop an occupant from running the HVAC system more frequently.
In order to give tenants the ability to plan ahead for utilizing power-intensive equipment, it is
imperative to incorporate a standard pricing scheme that provides tenants with a predicted
electricity price estimate per day. An occupier could precisely plan energy-intensive equipment
to take advantage of the low-tariff periods by turning on this option.

Enhance the occupant sensing and estimation algorithms used in smart buildings today. In order
to optimize energy usage, CO2, surveillance, and movement sensors are widely employed in
smart building structure to detect and anticipate occupant. At the moment, these innovations
are unable to distinguish between human and non-human occupancy. Thus, in order to prevent
HVAC load in empty spaces, a presence detection system that can differentiate among human
and non-human occupancy is crucial.

Enhance the methodology are used to measure thermal comfort in the building to preserve an
occupant's prefers comfort. The majority of the research that has been done on thermal comfort
evaluation involves third-party equipment, such as a device that is worn to measure skin
temperature. Numerous devices from third parties are able to exchange data and interact with
online services or suppliers. Thus, in order to ensure the privacy of individuals, researchers
must focus on greater responsive thermal comfort investigation, which will lead to a broader
adoption of smart building construction technologies.

The advancement of smart building construction solutions requires a significant contribution
from academia and industry on smart indoor lighting technologies. Modern lumens, dimmers,
and LEDs are used in smart buildings today. Unfortunately, due to inadequate lighting
management methods and problems with architectural layout, current lighting systems generate
a large portion of building energy usage. To enhance lighting management, lights can be
synchronized with partner software and controlled via a remote. Activity and illumination
detectors greatly contribute to lowering lighting energy consumption [67]. Dimmers, proper
skylight placement, and well-insulated windows can reduce illumination energy use by about
40%.
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The smart plug that is currently in use is necessary to turn off an appliance. It is possible to
enhance the intelligence of smart plug technology to enable scheduling capabilities for the use
of moveable appliances. Additionally, interoperability capabilities can improve
communication across various SBEM products and allow voice-controlled Al, intelligent
thermostats, and Al assistants to impart knowledge.

Deep learning integration enables smart plugs to acquire knowledge from and adjust to the
patterns of users in response to requests on the gadget. For instance, if the residents schedule
an activity at the fitness center, the smart plug-connected dishwasher ought to activate the cycle
for cleaning clothing as soon as the resident gets home. This is a crucial method of energy
conservation, particularly for a common device such as virtual assistant.

Including resident habits in smart window systems can improve the overall energy usage of
buildings. This can be accomplished by teaching occupant habits methods for opening windows
[6-8]. In order to get daily data, research must thus concentrate on comprehending and
modeling tenant window-opening activity using Al approaches.

In order for other intelligent power optimisation technologies [76, 80] to work in advance of
an occupant's arrival and drastically cut the use of energy, portable or outside devices have to
monitor the occupant's present position. The privacy of the occupants is threatened by these
methods. Consequently, a self-learning and reactive smart energy savings system that can
forecast occupant locations with greater accuracy and reliability is required. In comparison to
setting the HVAC system at a harsh thermostat setpoint, this can assist with start HVAC system
at lower temperatures either heating or cooling operations before arriving inside the house to
maintain the indoor temperature to the ideal level, saving more energy. Better demand response
technologies that enable residents to produce their own energy locally using renewable sources
can help reduce the electricity mismatch in the smart grid.

Since the beginning of smart buildings, security has proved a significant concern, becoming
even more crucial when it comes to data exchange and transfer. Because of an absence of
facilities and safety measures, intelligent CCTV systems, digital voice assistants, and
thermostats are increasingly becoming popular targets for attacks that cause problems including
denial of service and invasion of privacy. Only few research that use security techniques are
generally limited to secure certain communication or applications domains and require
generality. Research in the field of smart building construction does not presently focus on
safety standards. To reduce attacks and create a system for quickly identifying and reporting
security breaches, further research on this topic is required in the future.

Privacy presents another difficulty. For instance, a smart meter and a sophisticated appliance
that monitors occupant routines and vital signs including arterial pressure, pulse, temperatures,
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drug use, endurance, bedtime schedule, and medicinal products are likely to compromise

privacy. This data must be constantly obtained and shared with energy suppliers, other pertinent

suppliers, or cloud-based data analytics platforms. Existing procedures immediately revealed
sensitive resident data without protecting privacy.
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Abstract

This research investigates the transformative role of micro-learning and micro-credentials in
addressing the structural skills mismatch within the Jordanian labor market. Despite high
educational attainment, Jordan faces a persistent unemployment rate of 21.4% (Department of
Statistics, 2025), largely driven by a disconnect between traditional academic outputs and
private sector requirements. This study synthesizes data from national statistics, institutional
frameworks like the Technical and Vocational Skills Development Commission (TVSDC), and
digital platforms such as Edraak. The findings suggest that "bite-sized" modular learning offers
a flexible, industry-aligned solution that enhances employability by documenting specific
competencies. The research concludes that integrating micro-credentials into the national
qualifications’ framework is essential for achieving the targets of the Economic Modernization

Vision 2033.

Keywords: Micro-learning, Micro-credentials, Skills Gap, Jordan Labor Market, TVET,
Economic Modernization Vision 2033, Employability.
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Methodology

The methodology for this research utilizes a systematic qualitative synthesis and descriptive
analytical approach to the study of the education to workforce transition in Jordan. The

methodology will be broken down into four components as follows:

1. Data Collection - A review of existing secondary data was conducted, which includes: (1)
Labor force surveys from the Department of Statistics (2023-2025); (2) Strategic policy
documents from the Technical and Vocational Skills Development Commission

(TVSDC); and (3) The Economic Modernization Vision (EMV) 2033.

2. Academic Literature Synthesis - The findings from literature published between 2014-
2025 were analyzed according to the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) guidelines to identify global trends in micro-credentialing,

and how they impact the MENA region.

3. Case Analysis of Institutions - Case Analysis will assess specific models from Jordan,
specifically: (1) The Edraak digital MOOC platform; (2) Luminus Technical University
College (LTUC) (Employment Hub Model); and (3) National Sector Skills Councils
(NSSCs).

4. Framework Mapping - The competencies from the Ma'an labor market assessment (e.g.
labor market assessment) will be mapped against proposed modular learning solutions to

determine how effective micro-credentials are in bridging specific technical and soft-skill

gaps.
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1. Introduction:

The current global economy is experiencing a structural shift known as the 5th Industrial
Revolution (Industry 5.0). This shift is causing the traditional, linear method of educating
individuals to become less connected to real-time, ideal workforce demands. The currently
identified skills gap between the capabilities of graduates and the competencies needed in the
various industries has created a situation where multi-year degrees are not sufficient for quick
pivots occurring through rapid technological advancements (Tan, 2025). Micro-learning refers
to learning experiences that are short (i.e., 1 hr.-25 hrs.), focused and use a method called
cognitive "chunking" to improve retention and reduce cognitive overload during learning
(ITARI, 2025). Jordan, which has a very large youth population and very high unemployment
of degree-holders, will not have the options of using these paradigms but will need to do so

strategically (DOS, 2025; World Bank, 2025).
2. Analytical Framework: Micro-credentials as Verification Tools

Micro-credentials serve as a certification mechanism for modular learning through digitally
verifiable and metadata-rich digital badge systems (CIMEA, 2023). In contrast to traditional
transcripts, these digital records permit candidates to create a record of “invisible skills,” such
as critical thinking and technological literacy (Tan, 2025). As a result of this change, employers
can adopt a “skill-first” hiring model that allows them to verify a candidate’s level of mastery

based on transparent criteria rather than on institutional prestige (OECD, 2024).
3. The Jordanian Labor Market: A Profile of Disconnect (2023-2025)

Jordan's labor market is hindered by distinctive structural rigidities. Average growth of just
2.5% over the past ten years coupled with a graduate unemployment rate of 25.8% in 2024
(DOS 2024, World Bank 2025) highlights this issue. Additionally, there’s a critical gender-
education paradox; 74.3% of females in labor have a bachelor or higher degree, however, their

overall unemployment rate is almost 34% (DOS 2025).
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In addition, many countries within the region, including Ma'an, report that "insufficient skills"
are the most prevalent barrier to recruitment amongst employers; many of whom find that "soft
skills" such as commitment and work ethic are especially lacking skill sets (Ministry of Labor
[MOL] 2024). Overall, the results point to evidence suggesting that the educational system’s
focus continues to be on producing generalists; while, the labor market requires highly skilled

technicians and professionally trained tradesmen.
4. Institutional Reform and the TVSDC Strategy

To address these gaps, the Technical and Vocational Skills Development Commission
(TVSDC) was created by the Jordanian government via Law No. 9 of 2019 (TVSDC, 2025).
The TVSDC's 2025 strategy will focus on the following:

Sector Skills Councils (NSSCs) will be led by the private sector to identify skill priorities
and will ensure that curricula meet industry standards (GIZ, 2025; Ministry of Labour
[MOL], 2025).

The National Qualifications Framework (JNQF) will assign micro-credentials
standardised weight and will grant accreditation to smaller units of learning (UNESCO,

2024; TVSDC, 2025).

The Dual System will move toward a theoretical and an intensive on-the-job training

model (VTC, 2020).
5. Case Studies: Edraak and LTUC
Edraak Platform: The Edraak platform is a non-profit initiative developed by The Queen

Rania Foundation which provides accessible, online, high-quality resources in Arabic for

STEM education (Science, Technology, Engineering and Mathematics); Technology, and
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Business. The Edraak platform aims to close the "knowledge gap" for youth with a particular

focus on marginalized youth and refugees (Edraak, 2025; Wikipedia, 2025).

Luminus Technical University College (LTUC): The Luminus Technical University College
(LTUC) employs a unique innovative model called an "employment hub" to counter cultural
discrimination against non-traditional vocational pathways. The LTUC has partnered with
companies, such as Carrefour, to create intensive training programs with the intent of providing
students real-world experience in STEM & Technology Fields, while offering BTEC Level 5
Diplomas (Borgen Project, 2025; LTUC, 2021).

6. Challenges and Recognition Barriers

While there has been development over time at institutions of higher learning, there are still
many challenges to be addressed. One challenge recruits face is whether micro-credentials will
be viewed as valid as regular higher education degrees (Tandf, 2024). In addition, many
traditional students and faculty do not fully grasp how these credentials can be stacked or built
upon (Tan, 2025; ResearchGate, 2024). Finally, as an additional requirement in addition to
developing quality assurance standards, provisions must also be made for the transferability of
these new types of credentials internationally, which can be accomplished through JNQF

(EHEA, 2023; ETF, 2023).
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7. Conclusion

Combining micro-learning and micro-credentials provides Jordan with a unique opportunity to
address its historical skills gap. The Kingdom can substantially increase the number of young
people and women participating in the digital economy through a transition from a time-based
education model to a competency-based modular model. Connecting these two forms of
education with Jordan's Economic Modernization Vision 2033 is not only an important
academic step; it is also necessary for economic stability and growth. The success of
implementing micro-learning and micro-credential strategies will require ongoing
collaboration among the TVSDC, higher education institutions, and the private sector to

establish a credible, stackable, and respected lifelong learning system.
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Abstract -

Rice is a major cereal crop, ranking second only to wheat in importance in Iraq. Due to the
increasing demand for it, coupled with the rise in Iraqi per capita income, as well as the
continuous population growth, rice farmers are unable to meet the growing demand for this
crop. Therefore, this research aims to study and measure the annual growth rates of rice
production and estimate and analyze the most important factors influencing demand for rice in
Iraq for the period (2000-2023). It also aims to measure the income, price, and cross-price
elasticity’s of demand to inform rice consumption planning. The double logarithmic model was
used to analyze and interpret the relationship between the independent and dependent variables.
The research reached several conclusions, the most important of which was the low income
elasticity of demand for rice, which indicates that rice is a highly essential commodity for Iraqi
consumers.
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L.Introduction

The agricultural sector is of great importance, especially since it is the largest non-oil economic
sector and contributes approximately 25% of the country's workforce and between 5% - 10%
of the gross domestic product. Since the per capita share of agricultural GDP in Iraq is relatively
low compared to most developing countries that have similar agricultural opportunities and
conditions to what Iraq has, this sector must regain its strength in order to provide the country
with the food it needs to enjoy prosperity and stability, as this sector has faced difficulty in
achieving a balance between food demand and supply due to the decline in local production on
the one hand and the increase in demand on the other hand as a result of the increase in
population, in addition to other factors, namely the increase in average per capita income. Rice
is one of the main grain crops in the world, and the main food for about half of the world's
population. Rice is the main food in Iraq after wheat, and its cultivation is concentrated in the
central and southern regions, and it is also cultivated on a small scale in the northern regions.
Iraqi rice (amber) is one of the best and most delicious types of rice in the world. The
importance of rice is due to its consumption pattern that distinguishes it from other grains. The
average area cultivated with rice in the world is about (140) million hectares, distributed in
more than (100) countries, most of which are located in tropical and semi-tropical regions. A
few million hectares are cultivated in temperate regions (Food and Agriculture Organization) .

Despite the importance of this crop, the prevailing cultivation pattern is still below the required
level, and it is considered one of the very important crops in terms of the food consumption
pattern in Iraq, and although Iraq is one of the countries known for growing rice since ancient
times, in addition to the fact that the environmental conditions in Iraq are suitable for growing
this crop .

Importance of the research: The importance of this crop is highlighted by the fact that it
constitutes a portion ranging between 20-50% of the consumer's food budget. In this regard,
we find that numerical evidence confirms the importance of this crop in the Iraqi consumer's
budget table. The study here indicated that the time trend of the rates of change in the quantities
available for rice consumption during the study period was positive, in addition to the fact that
government reports indicate that rice consumption amounts to one million tons annually, which
gives an impression of the importance of this crop to the Iraqi consumer .
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II.Research problem;

The increasing demand for agricultural and essential goods is one of the most important
phenomena of the agricultural problem in Iraq, as a result of the significant increase in incomes
and the continuous increase in population and the failure of agricultural supply to respond to
this constantly increasing demand.

III.  Research hypothesis;

The significant increase in the price level has led to a decline in consumption levels in general.
This requires increasing the quantity of rice supplied, in addition to the presence of some
economic factors that have affected the rice consumption function in Iraq and working to
increase local production to meet the increasing requirements of society in order to overcome
the stage of deficit in local production and reach self-sufficiency.

IV. Research objective:
The research aims to;
1- Measure the annual growth rates of rice production in Iraq for the period 2000 — 2023.

2 - Estimate the individual demand function for rice for the period (2000 - 2023), and
measure the average individual consumption during the research period.

V. Research Methodology:

The research relied on two analytical methods;
1 - Descriptive analysis method

Through this analysis, the reality of rice production in Iraq and the quantities available for
consumption for the period (2000-2023) were observed in order to identify the most important
factors affecting the demand for this crop in order to be used as indicators that can be used in

setting agricultural policies by the relevant parties.

2 - Standard analysis method

The research relied on estimating and analyzing the demand function for rice crop in Iraq for
the period (2000-2023), and the multiple linear regression method was used. The researcher
also relied on many sources to collect data related to the research and necessary to conduct the
mathematical analysis of the available data. The data related to the required variables for the
time series in Iraq were obtained from several sources, including the Arab Organization for
Agricultural Development, the Food and Agriculture Organization of the United Nations
(FAO) and data published on the Internet on the website www.faostat.com [1] and the annual
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statistical collection of the Ministry of Planning during the research period. Thus, the required
data was obtained, then it was classified, separated and analyzed on the electronic computer.

The research came in three sections, where we explained the reality of rice production in Iraq
in the first section, while we explained in the second section on estimating and analyzing the
demand function for rice crop in Iraq for the period (2000-2023), and the method was used by
the least squares method .

- Economics and Reality of Rice Production
+¢ The nutritional and economic importance of rice crop

Rice is one of the important strategic economic crops that the vast majority of the world's
population depends on for their nutrition, according to statistics from the Food and Agriculture
Organization (FAO) for the year 2010 [2] . Iraqis have eaten it as an essential part of food
since the Sumerian civilization, and no home can do without it. Some homes repeat this meal
twice, either for economic reasons or as part of their habit of a certain dietary pattern .

Studies indicate that 100 grams of rice yields (7) grams of protein, (80) grams of starch, (24)
mg of calcium, (94) mg of phosphorus, (2.9) mg of iron, (0.14) mg of vitamin B1, (0.03) mg
of vitamin B2, (35) mg of thymine, and (363) calories. Iraq ranks third in terms of production
rate, cultivated area rate, and productivity rate at the level of the Arab world and the
surrounding countries, as the production rate reached (3,308,300) tons, the cultivated area rate
(4,972,125) thousand acres, and the average productivity (2,157,883) kg/acre for the period
(2000-2023). * Source: - Food and Agriculture Organization (FAO) Data taken from the
Internet on the website [1] www.faostat.com

% The reality of rice cultivation in Iraq during the period (2000-2023)

Agricultural production in Iraq is characterized by its clear fluctuations and is attributed in its
entirety to environmental conditions that are difficult to control, in addition to other factors,
including legislative decisions that negatively or positively affect agricultural production.
Table (1) indicates the production position of rice crops at the country level for the period
(2000-2023)

Table (1) Cultivated area, total production and average productivity of rice crop for the
period (2000-2023) at the level of Iraq

Years Cultivated Total production | Productivity kg/acre
area/thousand thousand tons
dunums
2000 168 124 738
2001 113 50 436
2002 2165 1938 903
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2003 1225 813 664
2004 3518 2503 711
2005 4282 3087 721
2006 5026 3633 723
2007 4974 3928 790
2008 3390 2482 732
2009 2197 1731 787
2010 1919 1558 812
2011 2638 2351 891
2012 3188 3613 1133
2013 3838 4518 1177
2014 3172 4030 1270
2015 2439 1092 4477
2016 3856 1813 4702
2017 5552 26585 4788
2018 5423 18196 3355.34
2019 12767 54771 4501.38
2020 10172 46414 4563.28
2021 9619 42246 4392.19
2022 13084 67347 427591
2023 14588 63854 4245.09

Source: - *German Ministry of Planning and Cooperation - Central Agency for Statistics[3]
and Information Technology. And also * Arab Organization for Agricultural Development,
Yearbook of Arab Agricultural Statistics[4] .

This data indicate that agricultural production rates were low in 2000 and 2001, respectively,
and then production began to rise until it reached (1938) thousand tons in 2002, which is the
result of the increase in areas allocated for rice cultivation, which reached (6385.4) thousand
dunums in 2023 .

Thus, we find that production increases at times and decreases at other times, affected either
by a decrease in the cultivated area or a decrease in productivity. Accordingly, the increase or
decrease in production will necessarily be affected by the extent of the effect of the increase
and decrease in area and productivity on production. In other words, if the effect of the decrease
in productivity is greater than the increase in area, the result will be in favor of the effect of the
decrease in productivity, and so on. Production reached its highest level in 2023 at about
(638.54) thousand tons, while production reached its lowest level in 2001, reaching about (50)
thousand tons. Through the historical records of agricultural production, it is clear that Najaf
Governorate is characterized by the highest production of rice crops, due to the nature of the
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lands allocated for the cultivation of this crop, as this crop requires soft lands flooded with
water, in addition to the availability of a large amount of labor in the cultivation of this crop,
which is characterized by high experience in its cultivation, as it has been accustomed to
cultivating this crop for long periods of time, which made this governorate rank first in Iraq in
the production of this crop, which is considered one of the best types of rice in the world ,
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Map of governorates classification according to rice production quantity in Iraq for the year
2023.

7

¢ Measuring the compound annual growth rates of cultivated areas, production and
productivity for the period (2000-2023) ;

Researchers pay great attention to the growth rate of agricultural output as it reflects the extent
of the success of agricultural policies adopted to meet the continuous increase in demand for
food commodities, and the possibility of reducing imports and increasing exports .
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The growth rate is affected by three factors that are interconnected with each other: the first is
the extent of expansion in the cultivated area, the second is the extent of change in total
production, and the third is the extent of improvement in productivity. To know the status of
growth and its direction, and to predict its levels, we obtained in this study time series data for
the rice crop in Iraq, which included area, production and productivity, and by estimating the
general trend equation and using the regular least squares method, the compound annual growth
rate of area [7], production and productivity was obtained at the level of Iraq using the
following exponential equation

Y = byeb,T

Which will have the following linear formula ;
Lny = b, + b;T

Where;

Y = area or production or productivity

b;= compound annual growth rate

T =time (number of years)
constant of the equation = b,

A- Compound annual growth rate of area ;
LnY = 8369 —0.040T

t(16.91)(—1.62)

F = (1.885)"
R? = 0.051 D.W = 0.922
Where ;

Y = Refers to the net cultivated area of rice crop in dunums .
T = refers to the element of time .

By calculating the time trend equation for the area variable, the above equation recorded that
there was an annual decrease of 4% for the study period, and the coefficient of determination
(R*2) was 0.051 of the changes in the cultivated area reflected by time and the rest is due to
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other factors, including economic factors such as farm profits and production costs in addition
to farm prices .

B - Compound annual growth rate of production
Where;
Y = refers to the total production of rice crop .
T =: refers to the time element .
The time trend equation for the total production of rice crop for the above period was ;
LnY =7.635—-0.014T
t (14.88)*(—0.65)"
F = (1.126)"
R? = 0.007 D.W = 1.058

The slope of the regression curve shows us that there is a negative annual rate of change in
production of (14%), as shown in the equation above. This decline is a negative indicator
because it will push the state to take a set of measures to meet the population’s growing need
for consumption, which is already affected by the high population growth rate, by importing
what covers the deficit between production and consumption .

C- Compound annual growth rate of productivity ;

LnP = 9.029 + 0.025T

t (78.132)*(4.009)*
F = (16)*
R? = 0.45 D.W = 2.540

By calculating the time trend equation for productivity rates, the above equation recorded that
there was an annual increase in productivity rates of 0.25%, but this growth did not have an
effective impact on production, as the decrease in cultivated areas was greater than the annual
increase in productivity [5] .

The investigation into the reasons for the decline in the areas planted with rice will cast its
shadow on the problems of agricultural lands in general in Iraq, and at the forefront of them is
the problem of soil salinity and water scarcity, which are among the main problems that led to
the deterioration of the agricultural sector and the decline in its productivity. Reports indicate
that this problem is approximately 65% of agricultural lands in the center and south (areas
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where rice cultivation is concentrated). A report by the Food and Agriculture Organization of
the United Nations indicated that it was noted that there were large areas in the central and
southern regions, where an area of about (300) thousand hectares of previously reclaimed land
was left due to the high salinity of the soil, and the high percentage of salinity in the soil does
not mean that it was a cause of the deterioration of uncultivated lands only, the loss of more
agricultural lands, but rather the impact on the productivity of agricultural land, as the signs of
soil salinization appear for a long period of time before reaching the state in which cultivation
is impossible [6]

¢ - Mathematical description of the demand function for rice crop in Iraq for the period (2000
-2023)

Dependent variables in the demand function for rice .

LinQd, = Linb, + by Linpyay + byLinpygay + bsLinp,, + byLinl
Whereas ;

LinQd, = Natural logarithm of individual rice consumption .
Linpgqax = Natural logarithm of rice crop price .

Linl = Natural logarithm of average per capita income.

LinN = natural logarithm of population

Linpgqyw = Natural logarithm of wheat crop price .

The time series data for the period (2000-2023) were adopted. It is worth noting that the index
numbers were used to express the variables included in the research model and not their
absolute values. The reason for this is that in the treatments of topics related to prices, we notice
that there is no single price for this commodity in practical reality, as the types of the
commodity and the quality levels of these types are multiple, on the one hand, and on the other
hand, the range in the price of one of the commodities may expand at the beginning of the time
series from its middle and its end, which generates a huge difference due to inflationary effects,
which will affect the standard analysis to one degree or another, especially, and this analysis is
sensitive to these changes and large differences, so it is preferable to use one of the types of
index numbers such as the relative price to express the values of the variable in another way.
The other reason that forces the researcher to use this method of transformations is that
theoretical economic hypotheses often revolve around real changes and not monetary changes.
In other words, it deals with relative changes in some phenomena and their effect on the
variables dependent on them, and this appears clearly when we say that the demand for a
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particular commodity expands Or it shrinks if its price changes while other factors remain
constant, which means that the change in demand for the commodity .

There is a change in the price of the commodity under study in relation to the prices of other
commodities. When determining the form of the equation chosen by the researcher,
consideration should be given to the fact that it should be easy to determine mathematically
and that this equation should be consistent with the economic concepts and theoretical
hypotheses related to the subject of the research .

The results of the analysis were summarized in adopting the double logarithmic model in
expressing the relationship between the dependent variable and the independent variables and
outperforming other models such as the normal linear model, the semi-logarithmic model, and
the inverse semi-logarithmic model. This superiority came due to the results obtained in terms
of the values of the coefficients, their signs, their morale, and the morale of the model as a
whole, in addition to passing the first and second degree tests or the lack of danger of some of
them in the event that they appear. Also, passing the logarithmic form, especially in demand
research, is successful compared to other forms, especially the normal linear form (the normal
first degree equation), and the preference for the logarithmic form is attributed to the fact that
it does not lead us to negative values for demand or for the independent variables, so we can
rely on it as it gives us logical results. We note that the elasticity measures are constant
regardless of the extent of change in the independent variables, in addition to the fact that the
logarithmic model reduces the chances of the emergence of a problem. Hetroscedasticity. The
results of the analysis came as follows ;

LinQd, iz, = 4.33 — 0.208LinP, ., + 0.217Linl — 0.290LinN — 0.752LinPyypear
t = (4.22)*(—1.51)(2.13)*(=1.59)"(—2.41)*(2.86)"
R™2=55 F=365 D.W=099

The above shows that the model is consistent with the economic, statistical and standard
indicators, as the estimated equation for the price of rice was negative (-0.208) to indicate the
inverse relationship between the price of rice and the required quantity represented by the
individual consumption rate. The estimated equation was significant at the 5% level, and the
estimated equation for the average individual income was positive (0.217) which is significant
below the 5% level to explain the direct relationship between the required quantity of rice and
the consumer income. The estimation results showed the inverse relationship between the
number of people and the required quantity of rice, as its value reached (-0.290) which is
significant below the 1% level. The reason for this is the limited production of rice in Iraq due
to its production being confined to limited areas in the southern governorates of Iraq, especially
in Najaf Governorate. Therefore, the increase in the number of people leads to increased
competition for the quantities consumed in this crop, which reflects its effect in reducing the
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quantities consumed from it, and this is the inverse relationship. As for the wheat price equation
sign and its relationship to the required quantity of rice, its sign was negative and significant
below the 1% level, as its value reached (-0.752). Perhaps the appearance of the negative sign
contradicts what is known about the nature of the relationship between rice and wheat, that it
is reciprocal or competitive, but it appeared complementary. Perhaps the explanation of this
from the research point of view shows the usual dietary pattern of the Iraqi family in the
necessity of having bread and rice together on the Iraqi family table, although it is a wrong
dietary pattern according to health standards, it is a common pattern that no two people disagree
on, and thus the appearance of the negative sign and the significance of the equation proves the
complementary relationship between rice and wheat .

Regarding the value of the coefficient of determination, which is (0.55), meaning that the
independent variables are responsible for 55% of the changes in the dependent variable, and
the remaining 45% is due to other variables that were not included in the model and their effect
was absorbed by the random variable. Here we must clarify that the model did not contain some
factors affecting the demand function, which are sometimes difficult to measure or there is not
enough information about them, in addition to the model including different periods from each
other, the first of which was represented by the nineties of the economic blockade, which
extended to a later stage until 2003, while the second period was represented by the situation
that Iraq went through until 2023. The significance of the model, which is below acceptable
levels, confirms the correctness of choosing these variables .

The reliance on the double logarithmic model means that the estimated equations express price,
cross- and income elasticity's of demand, and the importance of these elasticity’s in
determining pricing policies and providing those responsible for implementing policies with
important information about the impact of price, income and cross-price changes on the
quantities demanded of rice or determining the individual share of general rice consumption in
Iraq. The estimated parameter for the price of rice, which is (-0.208), indicates the price
elasticity of demand, i.e., a 10% increase in the price of rice while keeping the rest of the
variables constant, will lead to a 2.08% decrease in the quantities demanded. We note here that
the response of quantities to changes in prices was weak, or in other words, that changes in
prices are greater than changes in quantities. Perhaps this reflects the importance of this
commodity to the Iraqi consumer, who tries to obtain appropriate quantities of it even in light
of its high prices or works to rationalize his consumption of it to the extent that makes him
obtain the greatest amount of satisfaction from rice .

As for the estimated parameter of income (0.217), it reflects the value of income elasticity of
demand, which indicates that a 10% change in income leads to a 2.17% change in demand,
which means that rice is a natural and necessary commodity. Since income elasticity is less
than 1, this means that rice has shown an inelastic response to income changes. The values of
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the estimated equations for wheat prices reflect the cross-elasticity of demand in its integral
form for wheat (0.752) .

VI.
1-

Conclusions ;

It was shown through the reality of rice production in Iraq that the areas allocated for
rice cultivation are allocated to few areas, although they are suitable for a larger number
of Iraqi governorates .

The low income elasticity of demand, which is 0.217, indicates that the satisfaction
obtained from the Iraqi individual's consumption of rice is high, and this naturally
explains the Iraqi consumer's desire to consume rice even in light of its high prices,
which was explained by the weak response of the consumer to changes in prices, i.e. he
is trying to obtain the greatest possible satisfaction from rice despite its high prices, and
this was explained by the value of the price elasticity of demand, which is (0.208), in
addition to the positive sign of the income elasticity of demand giving the impression
that rice is a natural and necessary commodity .

The cross elasticity’s showed an integrative relationship between rice and wheat, but
the nature of this relationship remains weak, i.e. the rise in wheat prices will not push
the consumer to reduce his rice consumption by the same percentage that prices rose,
which explains that the integration between the two commodities is not strong enough,
considering that the consumer will complete the reduction in his wheat (bread)
consumption by increasing his rice consumption. Here, once again, the importance of
this commodity is emphasized .
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Suggestions ;

According to the conclusions presented above, the research presented a set of proposals, which

we present as follows ;

1-

Paying attention to the rice crop, starting from its cultivation in the land until its final
consumer. This necessarily requires overcoming the problems that hinder its presence
on the consumer's table on a permanent basis and at reasonable prices. Therefore, it
requires the cooperation of all parties related to the crop. The farmer, for his part, must
follow scientific methods in cultivating the crop, because otherwise it will lead to
harming the agricultural land, especially since the nature of cultivating the crop requires
the use of large quantities of water, and without scientific use of it, this exposes the soil
to problems that ultimately lead to a decrease in the productivity of the crop, which in
turn is reflected in the quantities available for local consumption .
Placing the burden on farmers alone to bear the responsibility of promoting rice
cultivation in Iraq would be a great injustice to this segment, and here comes the role
of the government, as its role is limited to the necessity of adopting a fair pricing policy,
knowing that this requires broad support from all relevant ministries and adopting
certain measures represented by the following ;
A- The government's support for farmers and farmers by providing loans on easy
terms with an extension of the payment period .
B- By providing seeds of good varieties, pesticides and their requirements .
C- Increasing its production of compound fertilizer and urea to cover the shortage in
the market, which is covered by importing from sources with poor specifications .
D- Addressing the problem of power outages, which has become an intractable
problem for the concerned ministry .
E- The Ministry of Oil's contribution to providing farmers with a share of fuel and
oils to operate pumps and equipment at reasonable prices .
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