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About the Principles for Responsible Management Education (PRME)

The Principles for Responsible Management Education (PRME) is a United Nations-

supported initiative founded in 2007 that aims to raise the profile of sustainability in their

classrooms through Seven Principles focused on serving society and safeguarding our

planet. 

PRME engages business and management schools to ensure they provide future leaders

with the skills needed to balance economic and sustainability goals, while drawing

attention to the Sustainable Development Goals (SDGs) and aligning academic

institutions with the work of the UN Global Compact. Driven by its mission to transform

management education, PRME equips today's business students with the understanding

and ability to deliver change tomorrow. As a voluntary initiative with over 800 signatories

worldwide, PRME has become the largest organized relationship between the United

Nations and management-related higher education institutions. 

Antonio Guterres

Secretary-General (2017 - Present)

United Nations

The PRME initiative was launched to nurture

responsible leaders of the future. Never has this task

been more important. Bold leadership and innovative

thinking are needed to achieve the Sustainable

Development Goals (SDGs). 

“

”
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Principles of PRME

Purpose

We advance responsible management education to foster inclusive prosperity in a

world of thriving ecosystems. 

Values

We place organizational responsibility and accountability to society and the planet at

the core of what we do. 

Teach

We transform our learning environments by integrating responsible management

concepts and practices into our curriculum and pedagogy. 

Research

We study people, organizations, institutions, and the state of the world to inspire

responsible management and education practice. 

Partner

We engage people from business, government, civil society, and academia to advance

responsible and accountable management education and practice. 

Practice

We adopt responsible and accountable management principles in our own

governance and operations. 

Share

We share our successes and failures with each other to enable our collective learning

and best live our common values and purpose. 
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The Sustainable Development Goals (SDGs)

In September 2015, all 193 Member States of the United Nations adopted a plan for achieving a better

future for all – laying out a path over the next 15 years to end extreme poverty, fight inequality and

injustice, and protect our planet. At the heart of Agenda 2030 are 17 Sustainable Development Goals

(SDGs) and 169 related targets that address the most important economic, social, environmental and

governance challenges of our time. The SDGs clearly define the world we want – applying to all

nations and leaving no one behind. Successful implementation of the SDGs will require all players to

champion this agenda; the role of higher education is critical to this. 

University of Business and Technology
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Getting
Started 
This section provides foundational information about University of Business

and Technology, including key details and basic institutional data.



Mission

To contribute to society through the pursuit of high quality market-driven undergraduate and graduate

programs and executive education that prepare competent professionals, future leaders, and

entrepreneurs, and applied research with tangible impact on the economy and community. 

Vision

To be a leading university nationally and recognized internationally in education and research for the

advancement of society. 

Strategy Alignment 

Strategy Alignment 

At UBT, our strategic priorities are closely aligned with advancing sustainable development, promoting

the common good, and delivering quality education. Sustainability is one of the university’s three

foundational pillars, embedded not only in campus operations but also throughout the curriculum,

research agenda, and community engagement initiatives. Our market-driven academic programs are

designed to equip students with the skills and mindset needed to address real-world challenges,

including those related to social responsibility, environmental stewardship, and economic resilience—

directly contributing to the UN Sustainable Development Goals (SDGs). Through transformative

student experiences, applied research with tangible impact, and strong partnerships with industry and

the community, UBT ensures that education serves both individual advancement and the broader

needs of society. Our commitment to values such as integrity, responsibility, and excellence reinforces

our role in fostering ethical leaders who can contribute meaningfully to the common good and

sustainable future.

Graduates & Enrollment 

2025 Statistics Number

Graduates 632 

Faculty & Staff at the University 410 

University of Business and Technology
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2025 Statistics Number

Faculty & Staff at the Institution 410 

Student Enrollment at the University 5797 

Student Enrollment at the Institution 5797 

Undergraduate Attendance 5012 

Masters-Level Postgraduate Attendance 725 

Doctoral Student Attendance 60 

Certificate, Professional Development, or Continuing Education

Attendance 
663 

University of Business and Technology
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Degrees Offered 

Bachelor Programs

Bachelor on Science in Accounting Bachelor of Law Bachelor of Science in Finance

Bachelor of Science in Human Resources Bachelor of Science in Marketing

Bachelor of Science in Hospitality and Tourism Bachelor of Science in Insurance and Risk Management

Bachelor of Science in Sports Management Bachelor of Science in Retail Management

Bachelor of Science in Supply Chain Management

Bachelor of Science in Business Analytics and Information Management

Bachelor of Science in Industrial Engineering Bachelor of Science in Civil Engineering

Bachelor of Science in Electrical Engineering Bachelor of Science in Mechanical Engineering

Bachelor of Science in Software Engineering B.Sc. in Architecture B.Sc. in Safety Engineering

B.Sc. in Advertising Communication B.Sc. in Advertising Management

B.Sc. in Creative Advertising Design

Masters Programs

M.Sc. in Supply Chain Management M.Sc.in Advertising Master of Law

Master of Business Administration (MBA) Master of Engineering Management (MEM)

M.Sc. in Accounting M.Sc. in Finance M.Sc. in Marketing

M.Sc. In Human Resources Management

Doctoral Programs

Doctor of Philosophy (Ph.D.)

University of Business and Technology
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Purpose 
We advance responsible management education to foster inclusive

prosperity in a world of thriving ecosystems.



Definition of Purpose 

Purpose means aligning management education with societal wellbeing and environmental

stewardship. At UBT, we translate this into preparing responsible graduates who combine professional

competence, ethical judgment, and entrepreneurial thinking to create positive impact. Through

teaching, research, partnerships, and sustainable campus practices, we contribute to inclusive

prosperity and thriving ecosystems.

Institutional Engagement 

76% - 100%
of faculty at University of Business and Technology

actively contribute to our work with PRME, advancing

responsible management education, or addressing

sustainable development challenges through their work.

University of Business and Technology
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Values 
We place organizational responsibility and accountability to society and the

planet at the core of what we do.



How We Define Values 

Values are the ethical commitments that guide institutional decisions and actions, ensuring

accountability to society and the planet. At UBT, we express these through integrity, equity, inclusion,

and environmental responsibility, embedding them in education, research, governance, and community

engagement to prepare graduates who act responsibly and contribute to sustainable development.

Who Champions Responsible Management Education at Our
Institution 

Student Voices 

The following narratives demonstrate how University of Business and Technology has influenced

students' academic journey and personal growth.

UBT: My Narrative 

The University of Business and Technology (UBT) actively demonstrates its commitment to the UN

Principles for Responsible Management Education (UN PRME) by embedding sustainability into

campus operations, student leadership, experiential learning, and academic research aligned with

Saudi Vision 2030. Operationally, UBT advances PRME Principles 2 and 6 by deploying multi-stream

recycling bins across campus to encourage proper waste disposal and implementing digital

presentation slides, cloud portals, and paperless workflows to minimize paper consumption. Student

leadership plays a vital role in advancing Principles 1 and 3 through the UBT Sustainability Club, which

drives student engagement via interactive campaigns, digital stamp cards, and circular consumption

events like annual book exchanges. Furthermore, UBT bridges classroom learning with industry

practice under Principle 5 by organizing corporate field trips to organizations such as L'Oréal, exposing

students to real-world ESG practices and sustainable supply chains. Finally, in alignment with Principle

4, UBT contributes to national sustainability goals through scholarship, as highlighted by a co-

authored research paper titled The Roles of Saudi Environmental Laws in Sustainable Development,

which examines environmental statutes and directly links academic output to the targets of Saudi

Vision 2030 and the Saudi Green Initiative.

Centralized sustainability office ❖

University of Business and Technology
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Sustainability Day: Cross-Disciplinary Engagement in Responsible
Management Education 

The University of Business and Technology (UBT) demonstrated its commitment to responsible

management education through its Sustainability Day initiative, an event that brought together

students, faculty, and multiple academic disciplines to explore sustainability through interactive,

hands-on activities.

The event featured eight interactive booths spanning Business, Law, Engineering, Mental Health,

Literacy, Advertising, Climate Education, and a Book Exchange. Each booth was designed to make

sustainability tangible and accessible, illustrating how responsible decision-making applies across

fields far beyond the business classroom.

The Climate Education booth, for instance, featured a Carbon Lab simulator alongside an SDG-based

board game, prompting students to engage directly with environmental impact and the United Nations

Sustainable Development Goals. In parallel, the Business-focused activities linked sustainability to

responsible leadership and decision-making, reinforcing PRME's core themes in a practical,

experiential format.

Students themselves played a central role in bringing the event to life; planning activities, coordinating

volunteers, and engaging participants throughout the day. This student-led ownership resulted in more

than 500 recorded activity interactions across the event.

Through initiatives like Sustainability Day, UBT encourages students to move beyond theoretical

learning and apply principles of sustainability, social responsibility, collaboration, and ethical

leadership in real-world settings. The event reflects the university's broader commitment to developing

graduates who understand the social and environmental impact of business decisions and are

prepared to act as responsible future leaders.

This initiative reflects UBT's commitment to Principle 2 (Values) by embedding societal and planetary

responsibility through the SDG-based board game and cross-disciplinary sustainability themes into a

hands-on learning experience, and Principle 3 (Teach) by integrating sustainability and responsible

management concepts into an interactive, experiential learning environment.

Student Awareness 

26% - 50% of students at University of Business and Technology are

aware that we are a PRME Signatory Member.

Student Engagement 

University of Business and Technology
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51% - 75%
of students at University of Business and Technology actively

contribute to our work with PRME, advancing RME, or

addressing sustainable development challenges through their

work.

University of Business and Technology
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Teach 
We transform our learning environments by integrating responsible

management concepts and practices into our curriculum and pedagogy.



How We Define Teach 

At UBT, Teach means integrating responsible management, sustainability, ethics, and societal impact

into our student-centered, applied educational approach. Through experiential learning, real-world

challenges, interdisciplinary perspectives, and engagement with industry and community, we prepare

students to make responsible decisions and create sustainable value for business and society.

Courses that support RME 

University of Business and Technology reports 1 course in 2025 that support responsible

management education and sustainable development goals.

UI/UX Design BAIS 425

The objectives of this course are to ensure that students understand what user experience (UX) and 

user interface (UI) mean, why and how they matter, how to approach UX and usability, and how to 

approach UI design for business systems. The course aims to provide students with practical skills in 

the design of information systems, web and mobile applications.

Integrating Education for Sustainable Development (ESD) principles into the UI/UX design course 

aligns with UBT’s strategic goals of promoting sustainability and social responsibility. By embedding 

these principles, students can design user-centered interfaces that address any of the 17 SDG goals 

to benefit society. This approach enhances technical and creative skills, fosters ethical design 

practices, and equips graduates to create innovative solutions that align with societal and 

environmental priorities.

Educator Recognition 

At University of Business and Technology, we recognize educators for quality of teaching in the

following ways:

Annual teaching excellence awards ❖

Course evaluation scores ❖

peer Observation ❖

University of Business and Technology
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Barriers to Innovative Curriculum 

In 2025, University of Business and Technology identified the following barrier to innovating, updating,

or taking risks in existing curriculum:

Barriers to Innovative Pedagogy 

In 2025, University of Business and Technology identified the following barrier to innovating, updating,

or taking risks in existing pedagogy:

Accreditation constraints ❖

Time constraints ❖

University of Business and Technology
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Research 
We study people, organizations, institutions, and the state of the world to

inspire responsible management and education practice.



How We Define Research 

Research means generating knowledge that informs responsible management and education while

addressing societal and environmental challenges. At UBT, we view research as a bridge between

academic inquiry and practical impact, encouraging interdisciplinary collaboration and engagement

with industry and communities to advance ethical leadership, sustainable business practices, and

informed decision-making.

Research vs Research for RME/Sustainable Development

480
Peer-reviewed articles were

published by University of

Business and Technology from

this past calendar year.

vs 85
Peer-reviewed articles were

published by University of Business

and Technology from this past

calendar year in support of RME.

Research Funding 

In 2025, University of Business and Technology was awarded funding for research that is:

Regional National International

Socializing Research 

In 2025, University of Business and Technology contributed research findings to:

Research Projects 

In 2025, University of Business and Technology reported 1 research project that implemented

responsible or sustainable activities.

Smart Insole 

Period Covering: August, 2025 - January, 2029 

Community organizations ❖

Industry and business networks ❖

Open-access platforms ❖

University of Business and Technology
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Department: Entrepreneurship | Engineering | Nanomaterials 

Diabetes mellitus affects over 422 million people globally, with Saudi Arabia ranking among the top

countries for prevalence and complications. Diabetic foot ulcers (DFUs) are among the most severe

outcomes, leading to amputations, high mortality, and substantial healthcare costs. Current preventive

solutions are limited, most monitor only pressure, lack temperature sensing, or are unsuitable for

Saudi conditions due to the hot climate and preference for open footwear. This proposal introduces a

lightweight, flexible, and climate-adapted Smart Insole for Diabetic Foot, integrating advanced ZnO

nanowall-based nanosensors to measure temperature and pressure variations in real time

simultaneously. Powered by a solid-state Li–Air battery with LISICON electrolyte, the system connects

via Bluetooth to a mobile application that visualizes data and issues alerts using AI algorithms.

Designed through an interdisciplinary approach combining nanotechnology, biomedical engineering,

and clinical expertise, this innovation aims to enable early detection, prevent ulceration, and improve

patients’ quality of life while advancing diabetic care in Saudi Arabia and beyond.

Research Awards 

In 2025, University of Business and Technology was awarded 2 research awards for responsibility-

and/or sustainability-related research.

Reuters Global Energy Transition Award 2025 

Granter: Reuters

Grantee: Basma EL Zein 

Award Description:

Shortlisted top 5 in the Project of impact , R&amp; D category 

Gold Medal 

Granter: Geneva Invention Exhibition

Grantee: Basma EL Zein 

Award Description:

Gold medal Award on the invention ZnO Nanowires for Photovoltaic  Applications

University of Business and Technology
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Research Presentations Related to RME and/or Sustainability 

In 2025, University of Business and Technology gave 3 research presentations related to RME and/or

sustainability.

Embedding Sustainability Constraints Into Undergraduate Inventory
Control Instruction 

DOI

Authors: Sarah Omar M. Melaibari 

Date of publication: April, 2026 

Presented at: International Conference on Mathematical Modelling for Sustainable Development

(ICMMSD-26) 

Department: Business Administration 

Saudi Arabia’s Vision 2030 emphasizes sustainable economic diversification and responsible resource

management, positioning sustainability as a key priority in higher education reform. However, research

in Saudi higher education has largely focused on policy alignment and sustainability awareness, with

limited empirical attention to structurally embedding sustainability within specific quantitative

business models. In quantitative courses, optimization tools such as the Economic Order Quantity

(EOQ) model are typically taught under purely financial objectives, while environmental considerations

remain contextual rather than structural. This study addresses this gap by integrating sustainability-

related cost parameters directly into the EOQ model and examining their instructional impact within an

undergraduate Quantitative Business Analysis course. Using a within-subject quasi-experimental

design, 46 students solved both classical and sustainability-integrated EOQ problems. Two outcomes

were assessed: computational accuracy and trade-off reasoning. Paired-samples t-test results, with

Bonferroni correction (α = 0.025), indicated no statistically significant difference in computational

accuracy between the two conditions, while a statistically significant improvement was observed in

trade-off reasoning for sustainability-integrated problems. These findings suggest that embedding

sustainability within model parameters enhances students’ conceptual understanding of optimization

trade-offs without increasing computational difficulty. The study contributes to sustainability

integration in business education by demonstrating that structural reformulation of quantitative

models can improve analytical reasoning while preserving procedural performance.

Ultra-Sensitive Hybrid Metamaterial–Plasmonic Sensor Based on a Split-
Ring Resonator Metasurface for Refractive Index Biosensing, 

DOI

Authors: Basma EL Zein | Enrico Tranversa | Ali El Rahsidi 
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Date of publication: August, 2026 

Department: Nanotechnology | Electrical Engineering 

Optical biosensors have become essential tools for rapid and label-free detection of biological

analytes in medical diagnostics and environmental monitoring. However, conventional plasmonic

sensors often suffer from broad resonance linewidths and limited light–matter interaction, which

constrain their sensing resolution and figure of merit (FOM). In this work, we propose a novel hybrid

metamaterial–plasmonic biosensor based on a split-ring resonator (SRR) metasurface integrated with

metallic nanoparticles to simultaneously enhance electromagnetic field confinement and optimize

resonance characteristics. The proposed architecture exploits hybrid coupling between the SRR

resonance and the localized surface plasmon resonance (LSPR) of metallic nanoparticles through a

dielectric SiO₂ spacer layer, leading to the formation of hybrid modes. The underlying physical

mechanism is validated through photonic band structure analysis, which reveals pronounced

anticrossing behavior, and through energy band alignment that confirms efficient dielectric isolation

and strong near-field coupling. Electromagnetic responses are analyzed using finite-difference time-

domain (FDTD) simulations, and systematic optimization of the structural parameters is performed to

maximize sensing performance. The optimized design achieves a resonance wavelength shift of 140

nm for a refractive-index variation of 0.15 RIU over the biologically relevant range of 1.33–1.48,

corresponding to a sensitivity of 930 nm/RIU, a resonance linewidth of 55 nm, a quality factor of

13.33, and a figure of merit of 16.91. These results indicate a moderate-Q, hybrid SRR–plasmonic

sensing platform whose performance is reported here without comparison to ultra-high-Q or q-BIC

sensing architectures.

Enhancing the Photophysical Properties of NHC-Based Iron Sensitizers
for Dye-Sensitized Solar Cells: A Computational Study, 

DOI

Authors: Basma EL Zein 

Date of publication: February, 2026 

Department: Entrepreneurship | Electrical Engineering | Nanotechnology 

Iron(II) complexes bearing N-heterocyclic carbene (NHC) ligands have emerged as promising earth-

abundant dye sensitizers for applications in dye-sensitized solar cells (DSSCs). In this work, we

present a computational study of a set of 42 Fe–NHC dyes derived from seven ligand frameworks,

systematically functionalized with donor, acceptor, and donor–acceptor groups to tune or enhance

their photophysical properties. The calculated geometries reveal that substitution modulates Fe–N

bond lengths and ligand dihedral angles only slightly, preserving the structural integrity of the

University of Business and Technology
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complexes. TD-DFT calculations show clear and predictable electronic trends: donor groups raise the

HOMO, acceptor groups lower the LUMO, and the combined push–pull configuration produces the

most pronounced HOMO–LUMO gap narrowing and largest redshifts in MLCT transitions. Key DSSC

performance descriptors, including electron-injection and dye-regeneration free energies, light-

harvesting efficiency, excited-state lifetimes, and hole-transport reorganization energies, collectively

identify the double-acceptor and push–pull derivatives as the most promising candidates across

multiple frameworks.

Publications Related to RME and/or Sustainability 

Institutional Quality and Sustainable Firm Growth: Evidence From North
African Countries 

DOI

Authors: Hady O. Abozeid 1 | Ahmed A. Elamer 2,3 | Eman F. Attia 1,41 Accounting and Finance

Department, College of Management and Technology, Arab Academy for Science,

Technology and Maritime Transport, Cairo,Egypt | 2 Brunel Business School, Brunel University

London, London, UK | 3 Gulf Financial Center, Gulf University for Science and Technology

(GUST),Mubarak Al-Abdullah Area/West Mishref, Kuwait | 4 Accounting Department, College

of Business and Administration, University of Business andTechnology, Jeddah, Saudi Arabia 

Date of publication: June, 2025 

Department: Accounting 

This study investigates the relationship between institutional quality (IQ) and sustainable firm growth

(SFG) in North Africancountries, focusing on Egypt, Morocco, and Tunisia. Utilizing panel data from

155 non-financial firms over the period 2007–2020, we employ a system generalized method of

moments (GMM) approach to analyze this relationship. Our findings reveal asignificant U-shaped

relationship between IQ and SFG, indicating that both very low and very high levels of IQ are

associatedwith limited firm growth, while an optimal level of IQ promotes substantial growth. This

suggests that firms in low-IQ envi-ronments struggle due to weak regulatory frameworks and

corruption, whereas those in high-IQ environments benefit frombetter governance and transparency,

leading to enhanced growth. The study makes several contributions by providing empiricalevidence

from an underexplored region, highlighting the complex dynamics between institutional quality and

firm growth, andoffering robust methodological insights. Policy implications underscore the need for

balanced regulation and long-term invest-ment in institutional quality, education, and infrastructure.
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The Impact of Board of Directors’ Characteristics on the Financial
Performance of the Banking Sector in Gulf Cooperation Council (GCC)
Countries: The Moderating Role of Bank Size 

DOI

Authors: by Zouhour Abiad 1,Rebecca Abraham 2,*ORCID,Hani El-Chaarani 3ORCID andRuaa Omar

Binsaddig 4 1 Center for Research, Studies and Documentation (CRED), ESA Business

School, Beirut 289, Lebanon 2 Huizenga College of Business, Nova Southeastern University,

Fort Lauderdale, FL 33314, USA 3 School of Business Administration, Beirut Arab University

Tripoli Campus, Beirut 11072809, Lebanon 4 Department of Finance, College of Business

Administration, University of Business and Technology, Jeddah 23435, Saudi Arabia 

Date of publication: June, 2025 

Department: Finance 

This study investigates the impact of corporate governance characteristics on bank financial

performance in Gulf Cooperation Council countries. The board characteristics include board size,

board independence, board gender diversity, and CEO duality (CEO is also Board Chair), with bank size

as the moderating variable. Sixty-six commercial banks from six Gulf Cooperation Council countries—

Saudi Arabia, United Arab Emirates, Kuwait, Bahrain, Oman, and Qatar—are examined from 2019 to

2023 using two-stage least squares and generalized method of moments econometric methods.

Board size, board independence, and board gender diversity significantly increase return on assets

and return on equity. The impact of CEO duality is mixed. The empirical findings show that CEO duality

increases return on equity, with a non-significant impact on return on assets. Finally, results show that

bank size moderates the impacts of board size, board independence, and gender diversity in boards

on the financial performance of banks. Large banks significantly increase return on assets and return

on equity due to the board characteristics examined, to a greater extent than small banks. Bank

leaders should expand board membership, and add independent directors and women, to improve

financial performance.
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Hybrid structure design of expanded steel mesh to enhance the tensile
performance of fiber-reinforced composites 

DOI

Authors: A. M. Sadoun, Emad Ghandourah, Waleed Mohammed Abdelfattah, M. Megahed, Amr Seif,A.

M. Sadoun, Emad Ghandourah, Waleed Mohammed Abdelfattah, M. Megahed, Amr Seif 

Date of publication: June, 2025 

Department: General subjects 

Metal hybrid structures with fiber-reinforced composites optimize strength, weight, toughness, and

durability while minimizing cracks and retaining structural integrity. The present investigation

evaluates the tensile performance of hybrid composites manufactured from expanded steel wire

meshes and fiber-reinforced epoxy versus pure glass fiber (GE). Hybrid specimens were fabricated

with steel mesh of varying pattern sizes inserted at two different positions within the composites and

exposed to two loading layouts. The results indicated that replacing GE layers with steel mesh

decreased specimen density by 6.25% while increasing ductility and energy absorption. Medium-size

mesh provided the most effective performance, enhancing tensile strength, peak load, energy

absorption, and stiffness by an average of 18.9% over other sizes. The outer layer configuration was

superior to the inner layer, improving peak strength, failure strain, stiffness, and absorbed energy by up

to 25.6%. Moreover, vertical loading boosted overall performance by an average of 28.5% compared

with horizontal loading. The SO2 configuration was selected via Grey Relational Analysis to be the

most effective arrangement.

Effect of carbon nanotubes and zinc oxide on electrical and mechanical
properties of polyvinyl alcohol matrix composite by electrospinning
method 

DOI
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Authors: Shehryar Ali Shah, Hamza Ali, Muhammad Imran Inayat, Emad E. Mahmoud, Hakim AL

Garalleh & Bakhtiyar Ahmad,Department of Physics, Government Degree College Pabbi,

Nowshera, 24210, Pakistan Shehryar Ali Shah, Hamza Ali & Muhammad Imran Inayat

Department of Mathematics and Statistics, Collage of Science, Taif University, P.O. Box

11099, 21944, Taif, Saudi Arabia Emad E. Mahmoud Department of Mathematical Science,

College of Engineering, University of Business and Technology, 21361, Jeddah, Saudi Arabia

Hakim AL Garalleh Higher Education Department, Afghanistan, Kabul, Afghanistan Bakhtiyar

Ahmad 

Date of publication: June, 2025 

Department: General Subjects 

In this study, polymer composite nanofibers and thin membranes were synthesized using Carbon

Nanotubes (CNTs) and Zinc Oxide (ZnO) as fillers in a Polyvinyl Alcohol (PVA) matrix, aiming to

evaluate their electrical and mechanical properties. The composite nanofibers and thin membranes

were prepared by incorporating different weight ratios of CNTs and ZnO into the PVA matrix using

electrospinning and solution casting techniques, respectively. Solutions were prepared by mixing

specific weight ratios of PVA, ZnO, and CNTs, followed by magnetic stirring and ultrasonication for

homogenization. Electrospinning was performed at 20 kV with a syringe-to-collector distance of 14.5

cm at flow rate of 2.4 ml/hr. The composites were characterized using FTIR spectroscopy and

Scanning Electron Microscopy (SEM). The PVA/5%ZnO/0.5%CNT composite exhibited the highest

dielectric constant of 10.3 at high frequencies, while PVA/5%CNT showed the highest capacitance of

31.1 pF at 2 MHz. The maximum AC conductivity of 2.72 × 10− 7S/m was also observed for the PVA/

5%ZnO/0.5%CNT composite. Mechanical testing revealed significant improvements in Young’s

modulus, stress yield, and load yield, with PVA/5%CNT achieving a Young’s modulus of 387.12 MPa

and a stress yield of 6.92 MPa. The addition of ZnO and CNT fillers resulted in enhanced electrical and

mechanical properties, making these composites suitable for applications in microelectronic devices

and packaging materials.

Thermal characteristics of hybrid Nanofluid (Cu-Al2O3) flow through
Darcy porous medium with chemical effects via numerical successive
over relaxation technique 

DOI

University of Business and Technology

Sharing Information on Progress 2026

27

https://www.sciencedirect.com/science/article/pii/S2214157X24015697?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214157X24015697?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2214157X24015697?via%3Dihub


Authors: Assmaa Abd-Elmonem a , Qammar Rubbab b , Hakim AL. Garalleh c , Fazeelat Rehman d ,

Muhammad Amjad e , Fayza Abdel Aziz ElSeabee f , Nesreen Sirelkhtam Elmki Abdalla a ,

Wasim Jamshed g h , Syed M. Hussain j , Hijaz Ahmad i j k l a Department of Mathematics,

College of Science, King Khalid University, Abha, Saudi Arabia b Department of Mathematics,

The Women University Multan, Pakistan c Department of Mathematical Science, College of

Engineering, University of Business and Technology, Jeddah, 21361, Saudi Arabia d
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The flow of fluids through porous media is commonly described using the Darcy model, therefore

investigating hybrid nanofluids in this setting is rather new. The present work offers insightful

information on how the hybrid nanofluids behave and function in porous medium. The study's

conclusions may have an impact on a lot of different engineering applications like filtration systems,

chemical reactors, and environmental engineering. The study concentrates on a hybrid nanofluid

which consists of Cu and Al₂O₃ nanoparticles. The metallic nanoparticles such as copper have high

thermal conductivity and non-metallic nanoparticles such as aluminum oxide are chemically stable

and has high thermal resistance. This is the reason that the combination Cu-Al₂O₃ is believed to give

better heat transfer composite than using individual nanofluids. By employing proper similarity

transformation, the governing PDEs are turned into ODEs. To discretize these ODEs, the central finite

difference method is used first. Then the successive over relaxation technique is utilized to

numerically solve the nonlinear equations. The findings are summarized in a graphical and tabular

format. The impacts of several controlling parameters such as porosity, suction, Schmidt number and

volume fraction on flow pattern, thermal properties, and concentration are investigated and discussed.

The streamwise and normal velocity profiles fall and those of concentration and temperature rise with

increase in the values of the porosity parameter.
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This study investigates the use of three different quadrature schemes, as well as an iterative

quadrature methodology, to analyze vibrations in magneto-electro-thermo�elastic nanobeams.

Individual MATLAB programs for each method are developed with the goal of minimizing errors in

comparison to accurate findings, as well as determining the execution time for each strategy. This

study shows that the Discrete Singular-Convolution Differential Quadrature Method with a Regularized

Shannon Kernel (DSCDQM-RSK) and specified parameters produces the best accurate and efficient

results for this particular situation. A subsequent parametric study is carried out to determine the

effect of various factors on the vibrated nanobeam, including boundary conditions, material types,

linear and nonlinear elastic foundation properties, nonlocal parameters, length-to-thickness ratios,

external electric and magnetic potentials, axial forces, and temperature variations. Im�portant

discoveries include insights into the relationship between fundamental frequency, linear elastic

foundation features, axial loads, external magnetic fields, temperature fluctua�tions, and material

types. According to this study, these findings could be critical in the development of sophisticated

nanostructures made from magneto-electro-thermo-elastic materials for use in a variety of

electromechanical applications. This would entail utilizing nanobeams’ unique properties in

applications such as sensors, resonators, and transducers for nanoelectronics and biology. 
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The study aims to identify the degree of innovative leadership practice in relation to the level of

organizational excellence in Jordanian higher education institutions. To achieve the study’s objective,

a random sample, which included (400) academic and administrative workers in Jordanian higher

education institutions, was selected to participate in the study. Results of the study showed that the

degree of both innovative leadership practice and level of organizational excellence was moderate.

The results also indicated that there was a positive statistically significant relationship between the

degree of innovative leadership practice and the level of organizational excellence. In light of these

results, the study recommends working towards abating obstacles that undermine creative and

innovative
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Numerous researchers have been drawn to the rheology of non-Newtonian fluids because of their

diverse uses in the engineering and manufacturing fields, such as lubrication, plastic processing, and

mining. Additionally, the characteristics of magnetohydrodynamics non-Newtonian fluids permit its

widespread application in computer hard drives, loudspeakers, magnetic resonance imaging, the

administration of magnetic medicines, and magnetic hyperthermia. The novelty of present study is the

use of fourier’s and fick’s laws. The current work is focused on the analysis of heat and mass transfer

in a magnetohydrodynamics Maxwell nanofluid flows across an inclined vertical plate because of

these possible uses. The values of angle of inclination is chosen in the range 0 to . From Table 1, the

values of nanoparticles lies in the range of 0.012–0.18. Using suitable non-dimensional variables,

ordinary differential equations are created from the modeling equations, and the Laplace transform

method is used to solve these equations. Semi-analytical solutions for temperature, concentration,

Bio-Convection, and velocity are found after employing the Laplace transform approach to address the

issue. The study highlights several key outcomes likes velocity of fluid is increased with increasing

values of Gr but decreased with increasing values of Pr, M, and maxwell parameter. The effect of

increasing values of parameters R, , and are seen to suppress the concentration profile. The

bioconvection concentration profile increases with but reduced with increasing values of L2.

Furthermore, the comparison between ordinary and fractionalized maxwell fluid has been drawn. The

application of the unsteady flow of nanofluid over a plate with the CPC operator has the potential to

impact a wide range of solar energy-related technologies and innovations, leading to increased

efficiency, sustainability, and the advancement of renewable energy solutions.
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New applications like activity tracking and healthcare monitoring depend on secure and timely data

transfer using wearable sensors. This work aims to reduce data loss and latency when transmitting

wearable sensor information to analysis terminals by introducing an innovative probabilistic transfer

learning approach. Using dynamic transmission slot allocation based on risk thresholds and time

sensitivity, the suggested method intelligently arranges and prioritizes the transfer of aggregate

sensor data across various sources. High-risk data is given preference when allocating slots in a two-

step algorithm that divides the data into emergency and normal classifications to guarantee timely

delivery without undue delays. Over time, for better activity identification, the transfer model of

learning steadily learns and improves the slot assignment accuracy based on feedback.

Comprehensive analysis of various queuing scenarios and transmission disruptions shows notable

improvements over existing approaches, with waiting times, data loss, and transmission delays

reduced by up to 10.49%, 2.42%, and 13.86%, respectively. Most importantly, 3.28% more accuracy is

achieved in identifying distinct activities from the supplied wearable sensor data. This can be achieved

by the dependable data supply by the probabilistic modelling approach. With its comprehensive
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architecture for efficiently managing limited communication resources, the suggested approach can

provide real-time health surveillance, smart environment services, and other digital-physical systems

requiring trustworthy data streaming. More interaction with statistical engines, improvements to

security and privacy, and scalability validation on larger distributed platforms are possible areas for

future work.
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Integration of several communication technologies that facilitate user access contributes to the rapid

development of the smart city notion. Intelligent transportation systems (ITS) are introduced as part

of smart city development to provide drivers with enhanced communication and information-sharing

capabilities. The article introduces a novel ITS content delivery framework (CDF) that addresses

communication outage issues. CDF-ITS uses End-to-end decision-making system modelling to

examine factors such as communication, content distribution, and vehicle features. A suitable

communication slot for vehicular users is determined by processing these characteristics based on

outage time and variables. By allocating time-aware communication slots according to the

classification of the propagation factor, outage problems may be reduced. End-to-end decision-making

is used for classification and vehicle attribute balance, allowing immediate responses to user

requests. The experimental outcomes show that the latency of 0.297 s, outage time of 0.0837,

distributed messages of 276, and computing complexity of 11.87 are used to assess the proposed

framework's efficiency across vehicle density and velocities.
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Carbon aerogels including graphite and graphene have unique properties such as lightweight, strong,

and insulative to roofing applications. Carbon aerogels offer innovative solutions in building

management by enhancing thermal and acoustic insulation while reducing structural weight, aligning

with the focus on economic and business analysis driven by machine learning. Traditional building

materials often fail to meet contemporary energy efficiency and sustainability demands, underscoring

the necessity for more advanced solutions. This project is dedicated to integrating carbon aerogels

into roofing systems and employs Deep Neural Networks (DNNs) to optimize their performance and

integration. The novelty of this study lies in its application of carbon aerogel technology—a cutting-

edge, lightweight, and highly insulative material—specifically within roofing to analyze the practical

evaluation of carbon aerogels’ thermal properties and economic viability in the construction industry.

This study aims to rigorously assess carbon aerogels’ performance and financial impact on roofing

applications. By conducting the thermal guard test and economic lifecycle evaluation, the study seeks

to validate carbon aerogels’ enhanced energy efficiency and cost-effectiveness compared to

traditional roofing materials. The study demonstrates that carbon aerogels offer superior thermal

insulation in roofing applications, with a thermal conductivity of 0.02 W/m·K, significantly

outperforming traditional materials. Economically, the high initial cost of carbon aerogels is effectively

offset by substantial energy savings, estimated at $300 annually per square meter, resulting in a

payback period of approximately 1.05 years. These findings are supported by rigorous testing and

optimization through DNN, highlighting the material’s potential to enhance energy efficiency and

sustainability in building practices.
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Saudi Vision 2030, a strategic framework aimed at diversifying the economy and enhancing societal

inclusivity, aligns with the UN’s Sustainable Development Goals (SDGs) by promoting gender equality

and sustainable economic growth. Sustainability is central to fostering women’s entrepreneurship, as

it drives social equity, economic diversification, and innovation, elements which are crucial to

sustainable development. While the existing literature has primarily focused on women’s

entrepreneurship in the Western world, limited attention has been given to its development in the

Global South, particularly in Saudi Arabia. As a nation undergoing transformative social, cultural, and

economic shifts, women entrepreneurs play a critical role in aligning entrepreneurial efforts with

global sustainability goals. This research investigates the factors influencing Saudi women to become

entrepreneurs, specifically examining the factors that inspire or hinder them from creating their own

ventures. Drawing upon cognitive and social capital theories, which have proven their soundness in

the existing literature, this research utilizes a dataset of 1715 women entrepreneurs analyzed through

binomial logistic regression. The findings indicate that social desirability, relational capital, experience

as angel investors, age, income, and education significantly increase the likelihood of women’s

entrepreneurship. By contextualizing women’s entrepreneurship within Saudi Arabia’s evolving societal

and economic landscape, this research highlights their potential as drivers of inclusive growth and

sustainable economic empowerment. Furthermore, the research outlines strategies to enhance

women’s entrepreneurial participation, contributing both to the entrepreneurship literature and the

realization of Saudi Vision 2030.
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We are investigating the heat transfer and other flow profiles for a hybrid nanofluid flow over a

stationary stretching disk in Bodewadt flow. Sensitivity analysis was performed for the Nusselt

number as a response parameter along with response optimization and back-propagation using neural

networks. The present study helps in predicting the behaviour of hybrid nanofluids for such flows and

optimizing the design of systems for improved thermal performances finding applications in cooling

devices, centrifuges and turbomachineries. Levenberg-Marquardt algorithm was implemented on

Nusselt number values for stretching parameter nanoparticle volume fraction of primary nanoparticle

and secondary nanoparticle Spectral quasilinearisation method (SQLM) was used for solving the

dimensionless ordinary differential equations and the numerical data for Nusselt number was used in

response surface methodology (RSM) and artificial neural network back-propagation algorithm (ANN-

BPA) for evaluating sensitivity analysis and interpolating data respectively. The radial velocity

increased with increasing values and nanoparticle volume fraction values. The axial velocity reduced

by 39.56 % when increased from 3.0 to 5.0 while it decreased by 6.57 % for an increase of to The

pressure term decreased by 23.63 % for increasing to The mean square error for Nusselt number

prediction modelling was 6.6016E-11 attained at 1000 epochs with gradient value of 1.2035E-07. Also,

Nusselt number was found to be most sensitive to stretching parameter. The optimal response was

obtained with 100 % desirability with maximum Nusselt number response recorded as 6.10878 for .
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This paper highlights the urgent need to integrate sustainability into electrical engineering education in

response to climate change, resource depletion, and the demand for clean energy solutions. It

identifies significant gaps in current curricula, where sustainability is often overlooked or treated as

peripheral, resulting in graduates lacking awareness of environmental impacts and practical skills for

sustainable design. To address these challenges, the paper proposes a comprehensive integration

framework that emphasizes course redesign, interdisciplinary collaboration, hands-on learning,

capstone projects, and industry engagement. Embedding sustainability into core subjects not only

enhances students’ technical expertise but also fosters innovation, career readiness, and leadership

aligned with the United Nations Sustainable Development Goals (SDGs 7, 9, 12, and 13). Ultimately, the

paper argues that rethinking engineering education is essential to prepare future engineers to develop

environmentally responsible technologies and contribute to a more resilient and sustainable future.
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Smart Cities in Egypt: Advancing Digital Transformation and Urban Sustainability

Abstract

Smart cities are transforming urban development by utilizing AI, IoT, and big data in resolving

urbanization challenges, enhancing sustainability, and improving quality of life. Egypt, under Vision

2030, is initiating smart city projects to digitalize infrastructure, propel digital transformation, and

attain inclusive, resilient cities. This study employs a qualitative mixed-methods approach, integrating
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policy analysis, case studies, and empirical surveys to examine Egypt's smart cities through the lenses

of governance, education, healthcare, and mobility. A two-stage approach is employed to examine

both macro-level regulatory regimes and micro-level smart city implementations and end-user

experiences. The study examines progress through Digital Egypt and leading projects like the New

Administrative Capital and New Alamein City. Despite progress, challenges persist including regulatory

gaps together with scalability problems and digital accessibility barriers as well as socio-economic

inequalities. The study establishes the need for stronger governance and private sector participation

together with affordable and digital literacy-focused policies to enable equitable smart city

development. The final recommendations emphasize regulatory clarity and stakeholder collaboration

to overcome socio-economic barriers as a pathway to sustainable and inclusive urban transformation

in Egypt.

Keywords: Urban innovation, smart infrastructure, technology-driven urbanism, sustainable urban

transformation.
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Saudi Arabia’s Vision 2030 emphasizes sustainable economic diversification and responsible resource

management, positioning sustainability as a key priority in higher education reform. However, research

in Saudi higher education has largely focused on policy alignment and sustainability awareness, with

limited empirical attention to structurally embedding sustainability within specific quantitative

business models. In quantitative courses, optimization tools such as the Economic Order Quantity

(EOQ) model are typically taught under purely financial objectives, while environmental considerations

remain contextual rather than structural. This study addresses this gap by integrating sustainability-

related cost parameters directly into the EOQ model and examining their instructional impact within an

undergraduate Quantitative Business Analysis course. Using a within-subject quasi-experimental

design, 46 students solved both classical and sustainability-integrated EOQ problems. Two outcomes

were assessed: computational accuracy and trade-off reasoning. Paired-samples t-test results, with
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Bonferroni correction (α = 0.025), indicated no statistically significant difference in computational

accuracy between the two conditions, while a statistically significant improvement was observed in

trade-off reasoning for sustainability-integrated problems. These findings suggest that embedding

sustainability within model parameters enhances students’ conceptual understanding of optimization

trade-offs without increasing computational difficulty. The study contributes to sustainability

integration in business education by demonstrating that structural reformulation of quantitative

models can improve analytical reasoning while preserving procedural performance.
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Purpose – The present study aims to investigate the impact of corporate social responsibility on firm

financial

performance and examine the mediating role of intellectual capital in this relationship.

Design/methodology/approach – The study’s sample comprises 125 nonfinancial Pakistan Stock

Exchange

(PSX)-listed firms from 2010 to 2021. The firm’s engagement in corporate social responsibility

activities is

measured using a multidimensional financial approach; firm financial performance is measured using

two

proxies, ROA and ROE and the firm’s intellectual capital is calculated using the MVAIC model. The

generalized

method of moments estimator is used to meet the study’s objectives. Several further tests are

conducted to ensure

the study’s robustness.

Findings – Following the procedure of Baron and Kenny (1986) for median analysis, we establish that

intellectual capital is significantly positively linked with firm financial performance. Second, corporate

social

responsibility is positively connected with intellectual capital. Third, corporate social responsibility has

a

significant positive effect on firm financial performance. Finally, it was found that there is partial

mediation
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between corporate social responsibility and firm financial performance in the presence of intellectual

capital in

the model.

Practical implications – The study findings will benefit regulatory authorities, investors, financial

analysts and

other stakeholders by helping them better understand CSR practices in Pakistani organizations and

the

significance of CSR in creating firms’ intellectual capital and improving firm financial performance.

Originality/value – The present study investigates the connection between corporate social

responsibility and

firm financial performance. Furthermore, we expanded the research by examining the mediating

function of

intellectual capital in this relationship, particularly in an emerging market.

Keywords Corporate social responsibility, Firm financial performance, Intellectual capital, Emerging

market

Paper type Research paper
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Corrosion poses significant challenges, leading to material deterioration and adverse effects on

characteristics like conductivity and malleability, resulting in infrastructure failures and economic

losses. Traditional corrosion prevention methods have limitations, such as high costs and limited

effectiveness. Nanostructured superhydrophobic coatings (SH) have emerged as promising solutions

due to their effectiveness in preventing corrosion and diverse industrial applications. These coatings

leverage low surface energy and high surface roughness to create micro air pockets, reducing contact

with corrosive media and water droplets, thus enhancing corrosion resistance. This review discusses

recent advancements in physical and chemical techniques for producing corrosion-resistant SH

coatings on copper substrates and their compatibility with other metals while maintaining stability.
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Researchers have explored various surface morphologies, textures, and energies to impede corrosion

effectively. The paper emphasizes the novelty of these developments, highlighting both limitations and

potential future directions for SH coatings.

The Moderating Role of Information Quality in The Relationship Between
Operational Performance andSupply Chain Integration: Evidence
fromThe Manufacturing Sector 

DOI

Authors: Mohammad Kanan 

Date of publication: June, 2025 

Department: Industrial Engineering 

In this study examined the moderating effect of information quality (InfoQ) in the relationship between

supply chain integration (SCI) and operational effectiveness withinthe manufacturing

sector.Respondents from selectedmanufacturing companies provided thestudy data, which were then

analyzed using structural equation modeling, to ascertain the proposed relationships. Results affirmed

a correlation between SCI (both supplier and customer integration) and operational effectiveness,

denoting the ability of streamlined supply chains in increasing operational outcomes. This correlation

is also influenced by InfoQ, which means thatintegrated supply chainsrequire accurate

information.Supply chain management can be understood better through the study findings. Also, the

findings could facilitate managers in improving their operational performance through the use of SCI-

based initiatives.

Evaluation of Tourist Destinations Carrying Capacity in a Decision-
Making Context With Muirhead Means Aggregation Operator in q-Rung
Orthopair Fuzzy Hypersoft Environment 

DOI
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Navigating the intricate and ever-expanding globe poses greater challenges in decision-making due to

the uncertain nature of the environment. This study aims to cope with the imprecisions and such

challenges in decision-making due to the uncertain nature of the environment and extend the formal

representation of the human mind in terms of the q-rung Orthopair fuzzy hypersoft set (q-ROFHSS). It

provides a multi-parameterized mathematical framework that effectively expresses problems with

multi�dimensional information within a dataset. Thus, the proposed theory accumulates the parametric

structure of q-rung Orthopair fuzzy sets (q-ROFS) and hypersoft sets (HSS) under the Muirhead mean

(MM) aggregation operator (AO), as the AO can deal with ambiguous and uncertain information. By

establishing basic set�theoretic operations, we have presented some fundamental properties and basic

operations using the q-rung Orthopair fuzzy hypersoft values (q-ROFHSV). To demonstrate its

flexibility, the relationship between the proposed approach and existing state-of-the-art techniques has

been defined. Further, the feasibility of the proposed approach has been showcased through a case

study of tourism carrying capacity, as it is a widespread activity that allows people to escape from

their daily routines and explore new destinations for various reasons, including leisure, pleasure, or

business. By implementing the proposed approach, an effective plan can be developed for social and

economic development while avoiding detrimental effects such as overcrowding or environmental

damage caused by tourism.
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PROJECT MANAGEMENT PRACTICES FOR DEVELOPING ECONOMIES
AND CONSTRUCTION PROJECTS SUCCESS – AN EGYPTIAN
COMPARATIVE STUDY 
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Authors: Aboelmagd, Yasser M. R.1,1. Civil Engineering Department, College of Engineering, University

of Business & Technology (UBT), Jeddah, Saudi Arabia. 

Date of publication: June, 2025 

Department: Civil Engineering 

This work aims to improve comprehension of the practices system by

examining the interrelationships among them with the DEMATEL technique. A number

of project management best practices have been identified and corroborated by prior

studies and semi-structured interviews with project specialists. Relationships among

these practices have been categorised as “cause” and “effect” factors. Data on 537

engineers, project managers, and administrators was collected, encoded, and assessed.

Nonparametric tests and descriptive have been utilised to characterise the sample,

evaluate hypotheses, and address the enquiries. All responders agreed and endorsed the

necessity of the techniques specified in this project. Despite this total being consistent,

significant disparities in the perceived relevance of these best practices emerge between

construction professionals and the project team. A statistically significant correlation

existed between the cause and effect of best practices, alongside notable differences in

participants' perceptions of best practices and success indicators based on gender, age,

education level, profession, current work experience, and overall experience. Ultimately,

recommendations were provided to the construction sector to enhance their project

management methods.

MODEL COMPRESSION FOR REAL-TIME OBJECT DETECTION USING
RIGOROUS GRADATION PRUNING 

DOI
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Achieving lightweight real-time object detection necessitates balancing model compression with

detection accuracy, a difficulty exacerbated by low redundancy and uneven contributions from

convolutional layers. As an alternative to traditional methods, we propose Rigorous Gradation Pruning

(RGP), which uses a desensitized first-order Taylor approximation to assess filter importance, enabling

precise pruning of redundant kernels. This approach includes the iterative reassessment of layer

significance to protect essential layers, ensuring effective detection performance. We applied RGP to

YOLOv8 detectors and tested it on GTSDB, Seaships, and COCO datasets. On GTSDB, RGP achieved

80% compression of YOLOv8n with only a 0.11% drop in mAP0.5, while increasing frames per second

(FPS) by 43.84%. For YOLOv8x, RGP achieved 90% compression, a 1.26% mAP0.5:0.95 increase, and a

112.66% FPS boost. Significant compression was also achieved on Seaships and COCO datasets,

demonstrating RGP’s robustness across diverse object detection tasks and its potential for advancing

efficient, high-speed detection models

Comparative Analysis of Hall Current Impact on MHD Laminar Surface
Tension Gradient 3D Flow of Propylene Glycol Based Tetra Hybrid
Nanofluid with Generalized Fick’s and Fourier’s Perspective 
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Examine the significance of the Cattaneo-Christov flux model on the Marangoni convection 3D flow of

tetra hybrid nanofluid combined with Hall current in the present study. When exposed to a fluctuating

magnetic flux, it demonstrates electrical conductivity over a stretchy sheet. Using the Cattaneo-

Christov double diffusion (CCDD) model, the problem is simulated. In this work, the CCDD model is

used to analyze the mass and heat transmission tetra hybrid nanofluid. Basic Fourier's and Fick's laws

are generalized by their application. A tetra hybrid nanofluid consisting of Molybdenum disulfide

(Mos2), copper (Cu), Silicon dioxide (SiO2) and cobalt ferrite (CoFe2o4), propylene glycol (C3H8O2) as

the base fluid is used. This model is essential for precisely predicting the behaviors of heat transfer in

nanofluid flows since it takes thermal relaxation time into consideration. Its uses include optimizing

heat exchanger performance, enhancing cooling systems in electronics, and better thermal

management in microfluidic devices. The basic set of equations is resolved employing the numerical

technique (bvp4c). The nanofluid, hybrid, trihybrid, and tetra hybrid nanofluid graphs are all compared.

The stretching ratio parameter indicates rising trends in the flow distributions, although the opposite

performance is observed for thermal and concentration distributions. Rate of heat and mass

transmission improve of tetra hybrid, trihybrid, hybrid nanofluids as increase the values of Marangoni

convection.

Integrate mathematical modeling for heat dynamics in two-phase casson
fluid flow through renal tubes with variable wall properties 

DOI
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Urine consists of cells and many chemicals, and its complex rheological characteristics can be

accurately explained using non-Newtonian fluid models. A theoretical study is conducted on the

peristaltic pumping of a Casson fluid through inclined tapering wavy walls of the ureter containing

debris. The Casson fluid serves as the base liquid in which homogeneous and spherical solid particles

are suspended. In order to simulate the motion of both fluids and particles, non-linear partial

differential equations were employed. The flow through the ureter is exposed to evenly distributed
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magnetic field in the transverse direction. To calculate the flow-anchored equations, we assume a low

Reynolds number and deliberate over long wavelengths. The resulting exact solutions were obtained

using the Matlab software to determine the fluid temperature, contour pattern, velocity of the

deposited particles, and fluid. We investigate the effects of wavy tapered walls with variable wall

characteristics, thermal radiation and variable heat source on the flow of a non-Newtonian Casson

fluid in an inclined channel. The particle phase models the behavior of stiff calculi suspensions due to

lack of filtration process. The simulations illustrate that electromagnetic radiation can effectively

manipulate the pumping properties in urology. The originality of this study lies in the concurrent

examination of a generalised two-phase model, partial wall slip, non-Newtonian fluid properties, cross

diffusion, magnetic body force, elastic wall behaviour in the presence of debris, and curvature effects in

peristaltic urological transport, a comprehensive approach not previously explored. This text highlights

several novel aspects of the dynamics of the ureter in two-phase conditions, which are relevant to the

usage of magnetic therapy and thermal radiation techniques. The study also considers the impact of

radiation and the visualisation of wall tension parameter using contour plots. More thermal energy is

contributed due to radiation causing a reduction in the velocity of the fluid. Fluctuations in the thermal

radiation parameter (Rn) suggest the presence of localized inflammation or infection, specifically

called urinary tract infections (UTIs) or ureteral inflammation (ureteritis). Enhancement in particle

volume fraction tends to a reduction in the rate of peristaltic pumping. An elevation in the Hall current

parameter leads to a reduction in the growth of the bolus in the channel, as well as a drop in the

velocity of the particle phase. The heat transfer rate intensified as the values of the Casson parameter

of the non-Newtonian fluid and magnetic parameter were raised. Both the wall tension and wall mass

parameters on the profiles exhibit behaviours that are qualitatively comparable to one another.
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Reuters Global Energy Transition Award 2025 
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Ultra-Sensitive Hybrid Metamaterial–Plasmonic Sensor Based on a Split-
Ring Resonator Metasurface for Refractive Index Biosensing, 
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Date of publication: August, 2026 

Department: Nanotechnology | Electrical Engineering 

Optical biosensors have become essential tools for rapid and label-free detection of biological

analytes in medical diagnostics and environmental monitoring. However, conventional plasmonic

sensors often suffer from broad resonance linewidths and limited light–matter interaction, which

constrain their sensing resolution and figure of merit (FOM). In this work, we propose a novel hybrid

metamaterial–plasmonic biosensor based on a split-ring resonator (SRR) metasurface integrated with

metallic nanoparticles to simultaneously enhance electromagnetic field confinement and optimize

resonance characteristics. The proposed architecture exploits hybrid coupling between the SRR

resonance and the localized surface plasmon resonance (LSPR) of metallic nanoparticles through a

dielectric SiO₂ spacer layer, leading to the formation of hybrid modes. The underlying physical

mechanism is validated through photonic band structure analysis, which reveals pronounced

anticrossing behavior, and through energy band alignment that confirms efficient dielectric isolation

and strong near-field coupling. Electromagnetic responses are analyzed using finite-difference time-

domain (FDTD) simulations, and systematic optimization of the structural parameters is performed to

maximize sensing performance. The optimized design achieves a resonance wavelength shift of 140

nm for a refractive-index variation of 0.15 RIU over the biologically relevant range of 1.33–1.48,

corresponding to a sensitivity of 930 nm/RIU, a resonance linewidth of 55 nm, a quality factor of

13.33, and a figure of merit of 16.91. These results indicate a moderate-Q, hybrid SRR–plasmonic

sensing platform whose performance is reported here without comparison to ultra-high-Q or q-BIC

sensing architectures.

Enhancing the Photophysical Properties of NHC-Based Iron Sensitizers
for Dye-Sensitized Solar Cells: A Computational Study, 

DOI

Authors: Basma EL Zein 

Date of publication: February, 2026 

Department: Entrepreneurship | Electrical Engineering | Nanotechnology 

Iron(II) complexes bearing N-heterocyclic carbene (NHC) ligands have emerged as promising earth-

abundant dye sensitizers for applications in dye-sensitized solar cells (DSSCs). In this work, we

present a computational study of a set of 42 Fe–NHC dyes derived from seven ligand frameworks,

systematically functionalized with donor, acceptor, and donor–acceptor groups to tune or enhance
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their photophysical properties. The calculated geometries reveal that substitution modulates Fe–N

bond lengths and ligand dihedral angles only slightly, preserving the structural integrity of the

complexes. TD-DFT calculations show clear and predictable electronic trends: donor groups raise the

HOMO, acceptor groups lower the LUMO, and the combined push–pull configuration produces the

most pronounced HOMO–LUMO gap narrowing and largest redshifts in MLCT transitions. Key DSSC

performance descriptors, including electron-injection and dye-regeneration free energies, light-

harvesting efficiency, excited-state lifetimes, and hole-transport reorganization energies, collectively

identify the double-acceptor and push–pull derivatives as the most promising candidates across

multiple frameworks.

inorganics-14-00191-v2 View document Download document
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Partner 
We engage people from business, government, civil society, and academia

to advance responsible and accountable management education and

practice.



How We Define Partner 

Partner means building collaborative relationships that connect education with societal needs and

shared responsibility. At UBT, we view partnership as working with business, government, civil society,

and academia to exchange knowledge, enrich student learning, and develop practical solutions that

advance responsible management, sustainability, and positive community impact.

Institutional Partnerships 

Student Organization Partnerships 

AMBA (Association of MBAs) ❖

AACSB (Association to Advance Collegiate Schools of Business) ❖

EFMD (European Foundation for Management Development) ❖

Times Higher Education (THE) ❖

Saudi Youth for Sustainability ❖

PRME Students ❖
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Practice 
We adopt responsible and accountable management principles in our own

governance and operations.



How We Define Practice 

Practice means translating responsible management principles into everyday institutional decisions

and actions. At UBT, we define it as aligning governance and campus operations with what we teach,

emphasizing ethical leadership, transparency, accountability, equitable treatment, and responsible

resource use, while continually assessing and improving our social and environmental impact.

Institutional Policies and Practices 

Maternal and Paternal Policy ❖

Policy Against Forced labor, Modern Slavery, Human Trafficking, and Child Labor ❖

Energy Policy ❖

Health and Safety Policy ❖

Smoke Free Policy ❖

Sustainable food policy ❖

Sustainable Waste management Policy ❖

Water management Policy ❖
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Share 
We share our successes and failures with each other to enable our

collective learning and best live our common values and purpose.



Engagement Opportunities 

University of Business and Technology offers transparent engagement opportunities for members of

our institution and community to contribute to our sustainability and responsibility efforts in the

following ways:

Communication Audiences 

University of Business and Technology communicates its policies and progress on sustainable

development and responsibility with:

Boards and advisory committees ❖

Annual reports ❖

Community events and consultation forums ❖

Partnerships with local organizations ❖

Public events and panel discussions ❖

Student and staff volunteer programs ❖

Sustainability-focused research and collaboration Opportunities ❖

Accreditation bodies ❖

Boards and advisory committees ❖

Faculty and staff ❖

Media and public relations channels ❖
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