frontiers of engineering management

frontiers of engineering management represent the evolving landscape where
engineering principles intersect with advanced management practices to drive
innovation, efficiency, and strategic leadership in technology-driven
industries. This dynamic field addresses critical challenges such as project
complexity, resource optimization, and integration of emerging technologies.
As engineering projects grow in scale and sophistication, the frontiers of
engineering management expand to include novel methodologies, digital
transformation, and sustainable practices. This article explores these
cutting-edge developments, focusing on technological integration,
organizational leadership, data-driven decision making, and global
collaboration. Understanding these trends is essential for professionals
seeking to excel in the competitive environment of modern engineering
enterprises. The following sections provide a comprehensive overview of the
main areas shaping the future of engineering management.

Technological Integration in Engineering Management

Innovations in Project and Process Management

Leadership and Organizational Dynamics

Data Analytics and Decision Support Systems

Sustainability and Ethical Considerations

Globalization and Cross-Cultural Management

Technological Integration in Engineering
Management

Technological integration remains one of the most significant frontiers of
engineering management, as it fundamentally transforms how projects are
planned, executed, and monitored. The adoption of digital tools, automation,
and advanced software platforms enables engineering managers to enhance
productivity and reduce errors. Emerging technologies such as artificial
intelligence (AI), machine learning (ML), and the Internet of Things (IoT)
are increasingly incorporated into management systems to optimize workflows
and resource allocation.



Role of Artificial Intelligence and Machine Learning

Artificial intelligence and machine learning have become indispensable in
managing complex engineering systems. These technologies assist in predictive
maintenance, risk assessment, and real-time decision-making, improving
overall project outcomes. By analyzing vast datasets, AI algorithms identify
patterns and anomalies that human managers might overlook, facilitating
proactive interventions.

Automation and Robotics in Project Execution

Automation technologies and robotics streamline repetitive tasks and enhance
precision in engineering projects. From manufacturing to construction,
robotic process automation reduces labor costs and accelerates timelines.
Engineering managers leverage these tools to maintain consistent quality
standards and optimize resource usage.

Digital Twins and Simulation Technologies

Digital twin technology creates virtual replicas of physical assets, allowing
managers to simulate and analyze engineering systems before implementation.
This capability supports risk mitigation, performance optimization, and
scenario testing, representing a cutting-edge approach in engineering
management.

Innovations in Project and Process Management

Project and process management techniques are evolving rapidly to meet the
demands of increasingly complex engineering endeavors. Agile methodologies,
Lean principles, and integrated project delivery (IPD) models are at the
forefront, promoting flexibility, collaboration, and continuous improvement.

Agile and Lean Methodologies

Agile project management emphasizes iterative development, stakeholder
engagement, and adaptability to change. When combined with Lean principles
focused on waste reduction and value maximization, these methodologies
enhance efficiency and responsiveness in engineering projects.



Integrated Project Delivery (IPD)

Integrated project delivery fosters collaboration among all stakeholders,
including engineers, contractors, and clients, from project inception to
completion. This approach minimizes conflicts, reduces delays, and improves
overall project quality through shared risk and reward mechanisms.

Advanced Scheduling and Resource Allocation

Innovative scheduling techniques, supported by sophisticated software, enable
precise resource allocation and timeline management. Techniques such as
critical path method (CPM) and program evaluation and review technique (PERT)
are enhanced by digital platforms for better coordination and real-time
updates.

Leadership and Organizational Dynamics

Effective leadership is central to navigating the frontiers of engineering
management, particularly in fostering innovation and managing
multidisciplinary teams. Contemporary leadership models emphasize emotional
intelligence, transformational leadership, and diversity to achieve
organizational goals.

Transformational Leadership in Engineering

Transformational leaders inspire and motivate teams by fostering a vision of
innovation and continuous improvement. This leadership style is crucial in
engineering environments where adaptability and creativity are essential for
project success.

Managing Multidisciplinary and Virtual Teams

Engineering projects increasingly involve professionals from diverse
disciplines and geographic locations. Managing virtual and multidisciplinary
teams requires advanced communication skills, cultural awareness, and
collaboration tools to ensure seamless integration and productivity.



Organizational Culture and Change Management

Engineering managers play a pivotal role in shaping organizational culture to
support innovation and adaptability. Change management strategies are
essential for implementing new technologies and processes, ensuring that
teams embrace transformation effectively.

Data Analytics and Decision Support Systems

Data analytics and decision support systems are revolutionizing engineering
management by providing actionable insights and enhancing strategic planning.
The ability to analyze complex datasets enables managers to make informed
decisions, optimize operations, and anticipate future challenges.

Big Data in Engineering Management

Big data analytics processes large volumes of data generated from engineering
projects, including sensor outputs, operational logs, and market trends. This
analysis helps identify inefficiencies, forecast demand, and improve product
development cycles.

Decision Support Systems (DSS)

Decision support systems integrate data analysis with modeling tools to
assist managers in evaluating alternatives and selecting optimal strategies.
These systems enhance problem-solving capabilities and reduce uncertainties
in project management.

Predictive Analytics and Risk Management

Predictive analytics leverages historical data and statistical models to
forecast potential risks and outcomes. Engineering managers use these
insights to implement proactive risk mitigation measures and contingency
planning.

Sustainability and Ethical Considerations

The frontiers of engineering management increasingly prioritize



sustainability and ethics to address environmental impacts and social
responsibilities. Sustainable engineering management integrates ecological,
economic, and social dimensions into decision-making processes.

Implementing Sustainable Engineering Practices

Sustainable practices include resource conservation, waste reduction, and
incorporation of renewable energy sources. Engineering managers develop
strategies that balance project demands with environmental stewardship.

Corporate Social Responsibility (CSR) in Engineering

Corporate social responsibility initiatives ensure that engineering projects
contribute positively to communities and stakeholders. Ethical considerations
guide managers in maintaining transparency, fairness, and accountability.

Regulatory Compliance and Environmental Standards

Adhering to regulatory frameworks and international environmental standards
is critical in modern engineering management. Compliance ensures legal
conformity and promotes sustainable development goals.

Globalization and Cross-Cultural Management

Globalization presents new challenges and opportunities at the frontiers of
engineering management. Managing projects across borders requires
understanding cultural differences, global supply chains, and international
standards.

Challenges of Cross-Cultural Engineering Teams

Diverse cultural backgrounds can lead to communication barriers and
conflicting work styles. Effective cross-cultural management involves
cultural sensitivity training, inclusive leadership, and conflict resolution
strategies.



Global Supply Chain and Risk Management

Global supply chains introduce complexities related to logistics, quality
control, and geopolitical risks. Engineering managers develop robust risk
management frameworks to mitigate disruptions and ensure project continuity.

International Standards and Collaboration

Compliance with international engineering standards facilitates collaboration
and quality assurance in multinational projects. Standardization promotes
interoperability and efficiency across global teams.

e Embracing technological advancements such as AI, automation, and digital
twins

e Adopting innovative project management methodologies like Agile and IPD

e Fostering transformational leadership and effective multidisciplinary
team management

e Leveraging data analytics and decision support systems for strategic
planning

e Integrating sustainability and ethical principles into engineering
practices

e Managing globalization challenges through cross-cultural competence and
international standards

Frequently Asked Questions

What are the current frontiers of engineering
management?

The current frontiers of engineering management include integrating
artificial intelligence and machine learning into project management,
adopting agile methodologies at scale, managing remote and distributed teams,
leveraging big data analytics for decision-making, and emphasizing
sustainability and ethical considerations in engineering projects.



How is artificial intelligence transforming
engineering management?

Artificial intelligence is transforming engineering management by automating
routine tasks, enhancing predictive analytics for project risk assessment,
optimizing resource allocation, improving decision-making processes, and
enabling intelligent project scheduling and monitoring.

What role does sustainability play in the frontiers
of engineering management?

Sustainability is increasingly central to engineering management, requiring
managers to incorporate environmentally friendly practices, assess long-term
impacts of engineering projects, comply with regulatory standards, and
promote circular economy principles throughout the project lifecycle.

How are agile methodologies evolving in engineering
management?

Agile methodologies are evolving beyond software development into broader
engineering contexts, promoting iterative design, cross-functional
collaboration, rapid prototyping, and adaptive planning to better handle
complexity and changing requirements in engineering projects.

What challenges do engineering managers face with
remote and distributed teams?

Engineering managers face challenges such as maintaining effective
communication, ensuring team cohesion, managing time zone differences,
monitoring productivity, and fostering a collaborative culture in remote and
distributed teams.

How is big data analytics influencing decisions in
engineering management?

Big data analytics enables engineering managers to make data-driven decisions
by providing insights into project performance, risk factors, resource
utilization, and customer needs, allowing for more accurate forecasting and
improved project outcomes.

What emerging technologies should engineering
managers be aware of?

Engineering managers should be aware of emerging technologies such as the
Internet of Things (IoT), blockchain for supply chain management, digital
twins for simulation and optimization, advanced robotics, and cloud computing
to enhance collaboration and efficiency.



How is the role of engineering managers changing in
the digital era?

In the digital era, engineering managers are shifting from traditional
oversight roles to becoming facilitators of innovation, integrating digital
tools, fostering interdisciplinary collaboration, managing complex data
ecosystems, and focusing on continuous learning and adaptability.

Additional Resources

1. Innovating at the Edge: Modern Frontiers in Engineering Management

This book explores cutting-edge practices and emerging trends in engineering
management. It delves into how innovation can be fostered within engineering
teams, balancing technical challenges with managerial strategies. Readers
will gain insights into adaptive leadership and agile methodologies suited
for complex engineering projects.

2. Engineering Leadership in the Age of Digital Transformation

Focusing on the intersection of technology and management, this book
addresses how digital tools and data analytics are reshaping engineering
leadership. It covers the integration of AI, IoT, and big data in engineering
workflows and how managers can leverage these advancements for competitive
advantage. The book also discusses change management and workforce
development in a digital era.

3. Global Perspectives on Engineering Management Frontiers

This volume presents a collection of case studies and research from diverse
geographical regions, highlighting global challenges and solutions in
engineering management. Topics include cross-cultural team leadership,
international project management, and sustainable engineering practices. It
serves as a valuable resource for managers working in multinational
environments.

4. Agile Engineering Management: Strategies for Rapid Innovation

A practical guide to implementing agile methodologies within engineering
organizations, this book emphasizes flexibility, collaboration, and
continuous improvement. It offers frameworks for managing iterative
development, reducing time-to-market, and fostering creative problem-solving.
The book also addresses the cultural and structural shifts needed for
successful agile adoption.

5. Sustainability and Ethics in Engineering Management

This text examines the growing importance of sustainability and ethical
considerations in engineering leadership. It discusses how managers can
incorporate environmental responsibility and social impact into decision-
making processes. With real-world examples, the book encourages a holistic
approach to engineering projects that align with global sustainability goals.

6. Data-Driven Decision Making in Engineering Management



Highlighting the power of data analytics, this book guides engineering
managers on how to utilize data for strategic planning and operational
efficiency. It covers key topics such as predictive analytics, performance
metrics, and risk management. Readers will learn to implement data-driven
cultures that enhance project outcomes and innovation.

7. Resilient Engineering Management: Navigating Uncertainty and Change

This book addresses the challenges of managing engineering projects in
volatile and uncertain environments. It explores risk assessment, crisis
management, and building organizational resilience. Practical tools and
frameworks are provided to help managers lead teams through disruptions and
maintain project continuity.

8. Human Factors and Team Dynamics in Engineering Management

Focusing on the human element, this book investigates how interpersonal
relationships, communication, and organizational culture impact engineering
team performance. It offers strategies for conflict resolution, motivation,
and leadership development. The book emphasizes the importance of emotional
intelligence and diversity in engineering management.

9. The Future of Engineering Project Management: Trends and Technologies
Looking ahead, this book explores emerging technologies and methodologies
poised to transform engineering project management. Topics include virtual
reality, blockchain, and advanced simulation tools. The author discusses how
these innovations will affect project planning, execution, and collaboration
in the coming decades.
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frontiers of engineering management: Routledge Handbook of Construction Project
Procurement and Delivery Mohan Kumaraswamy, 2024-03-28 This Handbook provides the
knowledge needed to design and deploy proactive construction project procurement and delivery
systems based on essentials while addressing emerging construction industry imperatives in order to
boost overall performance. Section 1 of the Handbook provides an overview, while Section 2
provides the fundamentals with fresh insights into the building blocks and trends in
performance-linked procurement and delivery, including procurement strategies and commercial
priorities, project briefs and management plans, design management, stakeholder management, risk
management, ethics and professionalism, team building, information and knowledge management,
digital aids, conflict, claims and dispute management, collaborative contracting, relationship-based
teamworking and linking to built asset management. Section 3 explores and expands on specific
trends, including sub-contractor selection, Building Information Modelling (BIM) in project cost
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management; off-site and modern methods of construction; 4IR/5IR technologies; and constructing
for the circular economy, supply chain resilience and social value imperatives in this domain. While
other books describe standard processes or focus on specific strategies such as design and build,
target cost contracting or integrated project delivery, this Handbook presents the fundamentals of
such processes and protocols together with invited specialist insights into growing trends and
imperatives in holistic procurement and delivery. Those who could benefit from this Handbook
include academics, researchers, postgraduate students, policy makers and administrators, managers
in both public and private sectors involved with planning and overseeing construction project
procurement and/or delivery and undergraduates looking for a balanced introduction and useful
insights into what is critical to the success of construction projects, organisations and the industry
itself.

frontiers of engineering management: Applications of Blockchain and Big IoT Systems
Arun Solanki, Vishal Jain, Loveleen Gaur, 2022-08-29 This new volume explores a plethora of
blockchain-based solutions for big data and IoT applications, looking at advances in real-world
applications in several sectors, including higher education, cybersecurity, agriculture, business and
management, healthcare and biomedical science, construction and project management, smart city
development, and others. Chapters explore emerging technology to combat the ever-increasing
threat of security to computer systems and offer new architectural solutions for problems
encountered in data management and security. The chapters help to provide a high level of
understanding of various blockchain algorithms along with the necessary tools and techniques. The
novel architectural solutions in the deployment of blockchain presented here are the core of the
book.

frontiers of engineering management: Principles of Basic Construction Economics in
the 21st Century Clinton Ohis Aighbavboa, Andrew Ebekozien, 2024-09-16 Principles of Basic
Construction Economics in the 21st Century unravels and takes account of the widening and more
sophisticated cost management and control services required by the discerning client in today’s
construction industry.

frontiers of engineering management: ECPPM 2021 - eWork and eBusiness in Architecture,
Engineering and Construction Vitaly Semenov, Raimar J Scherer, 2021-07-25 eWork and eBusiness
in Architecture, Engineering and Construction 2021 collects the papers presented at the 13th
European Conference on Product and Process Modelling (ECPPM 2021, Moscow, 5-7 May 2021).
The contributions cover a wide spectrum of thematic areas that hold great promise towards the
advancement of research and technological development targeted at the digitalization of the
AEC/FM (Architecture, Engineering, Construction and Facilities Management) domains. High quality
contributions are devoted to critically important problems that arise, including: Information and
Knowledge Management Semantic Web and Linked Data Communication and Collaboration
Technologies Software Interoperability BIM Servers and Product Lifecycle Management Systems
Digital Twins and Cyber-Physical Systems Sensors and Internet of Things Big Data Artificial and
Augmented Intelligence in AEC Construction Management 5D/nD Modelling and Planning Building
Performance Simulation Contract, Cost and Risk Management Safety and Quality Sustainable
Buildings and Urban Environments Smart Buildings and Cities BIM Standardization, Implementation
and Adoption Regulatory and Legal Aspects BIM Education and Training Industrialized Production,
Smart Products and Services Over the past quarter century, the biennial ECPPM conference series,
as the oldest BIM conference, has provided researchers and practitioners with a unique platform to
present and discuss the latest developments regarding emerging BIM technologies and
complementary issues for their adoption in the AEC/FM industry.

frontiers of engineering management: Blockchain of Things and Deep Learning
Applications in Construction Faris Elghaish, Farzad Pour Rahimian, Tara Brooks, Nashwan
Dawood, Sepehr Abrishami, 2022-07-09 This book significantly contributes the digital
transformation of construction. The book explores the capabilities of deep learning to provide smart
solutions for the construction industry, particularly in areas of managing equipment, design



optimization, energy optimization and detect cracks for buildings and highways. It provides
conceptual solutions but also practical techniques. A new deep learning CNN-based highway cracks
detection is demonstrated, and its usefulness is tested. The resulting deep learning CNN model will
enable users to scan long distance of highway and detect types of cracks accurately in a very short
time compared to traditional approaches. The book explores the integration of IoT and blockchain to
provide practical solutions to tackle existing challenges like the endemic fragmentation in supply
chain, the need for monitoring construction projects remotely and tracking equipment on the site.
The Blockchain of Things (BCoT) concept has been introduced to exploit the advantages of IoT and
blockchain, and different applications were developed based on this integration in leading industries
such as shared economy and health care. Workable potential use cases to exploit successful
utilization of BCoT for the construction industry are explored in the book’s chapters. This book will
appeal to researchers in providing a comprehensive review of related literature on blockchain, the
IoT and construction identify gaps and offer a springboard for future research. Construction
practitioners, research and development institutes and policy makers will also benefit from its
usefulness as a reference book and collection of case studies on the application of these new
approaches in construction.

frontiers of engineering management: Advances in Hardware Design for Security and
Trust Ranga Vemuri, John Emmert, 2025-09-30 This book addresses various electronics
supply-chain vulnerabilities, attack methods that exploit these vulnerabilities, and design techniques
to mitigate the vulnerabilities while defending against the attacks. This book covers the entire
spectrum of electronic hardware design including integrated circuits, embedded systems, and
design automation tools. Advances in Hardware Design for Security and Trust offers self-contained
tutorials within each chapter, as well as a presentation of recent advances. The relevance of each
method in the context of the overall design and fabrication process is clearly articulated. Both
qualitative analysis and quantitative experimental results to evaluate the significance of methods are
presented. Both side-channel methods as well as front-channel techniques are covered. The authors
emphasize methods that are ready for technology transition and commercialization. This book is
intended for both researchers and industry practitioners. They will benefit from the tutorial style
exposition of the topics along with advanced research results and emerging directions.

frontiers of engineering management: Routledge Handbook of Smart Built Environment
Weisheng Lu, Chimay J. Anumba, 2025-03-20 The primary aim of this edited volume is to document
the current theories, best practices, and technological advancements in the move towards a Smart
Built Environment (SBE). The needs to accelerate towards the SBE are numerous and include:
Increasing complexities and the need for interconnectivity within the built environment (e.g. mega
infrastructure projects) Data-driven decision-making resulting in higher demand from clients (e.g.
smart design, construction, operation, and end of life [EOL]) High requirements from stakeholders
(e.g. system efficiency, environmental performance, green procurement) Fast paced technological
advancement and integration Natural disaster resilience of the built environment (e.g. prediction,
smart control of building component) Sustainability issues around the built environment In this
book, the interrelationships among the various lifecycle stages: design, construction, operation, and
EQOL; the collective benefit of synergy at building level, multi-infrastructure level, and city-level, as
well as the ultimate goals in relation to the deployment of smart technologies in the industry are
addressed. Part I covers smart design and construction, Part II smart living, and operation, and Part
IIT broadens the scope to the whole smart city. Chapters examine: How smart technologies can
improve the effectiveness, productivity, and efficiency of the built environment An overview of
theories and practices that are enabled by innovations and technologies for developing the SBE The
basis for new research agenda, new concepts, and frameworks for future development This
handbook documents the current theories, practices, and technologies and develops a holistic
approach for research and practice by adopting a multidimensional outlook for the SBE. It is an
essential reference work for all built environment stakeholders, from academia through to the
professions.



frontiers of engineering management: Managing Projects with Smart Technologies
Bon-Gang Hwang, Jasmine Ngo, Hanjing Zhu, 2024-04-23 With a focus on project managers (PMs) in
the construction industry, this book addresses the impact of smart technology applications on
project management and examines how technologically competent PMs can be developed for
successfully managing and delivering projects with smart technologies. The book assesses the
changes to the knowledge and skillsets required to manage projects with smart technologies;
develops a Technological Competency Framework to improve PM competency when managing
projects with smart technologies; and develops a Knowledge-Based Technological Competency
Analytics and Innovations System to assess and improve the technological competency of PMs and
provide recommendations to improve their competency. Managing Projects with Smart Technologies
is ideal for PMs and academics in the areas of construction project management, engineering,
architecture, and infrastructure and anyone involved in the technical training of professionals in
these areas.

frontiers of engineering management: CONVR 2023 - Proceedings of the 23rd International
Conference on Construction Applications of Virtual Reality Pietro Capone, Vito Getuli , Farzad Pour
Rahimian, Nashwan Dawood , Alessandro Bruttini, Tommaso Sorbi, 2023 Within the overarching
theme of “Managing the Digital Transformation of Construction Industry” the 23rd International
Conference on Construction Applications of Virtual Reality (CONVR 2023) presented 123
high-quality contributions on the topics of: Virtual and Augmented Reality (VR/AR), Building
Information Modeling (BIM), Simulation and Automation, Computer Vision, Data Science, Artificial
Intelligence, Linked Data, Semantic Web, Blockchain, Digital Twins, Health & Safety and
Construction site management, Green buildings, Occupant-centric design and operation, Internet of
Everything. The editors trust that this publication can stimulate and inspire academics, scholars and
industry experts in the field, driving innovation, growth and global collaboration among researchers
and stakeholders.

frontiers of engineering management: BIM and 3D GIS Integration for Digital Twins
Mohsen Kalantari, Christian Clemen, Mojgan Jadidi, 2024-12-09 Building information modelling
(BIM) uses a combination of technologies and resources to capture, manage, analyse, and display a
digital representation of the physical and functional characteristics of a facility. A Geographic
Information System (GIS) offers tools for visualising and analysing built and natural environments
and their impacts on infrastructure systems, such as land use, transportation, etc. This book offers a
framework for how the geospatial and surveying industry can create and integrate BIM with GIS.
Through practical implementation methods, readers will learn to merge GIS data with design and
BIM data to enable digital twins. This book presents the following features: Integrates BIM and GIS
from a geospatial and surveying point of view for the first time; Addresses the creation of BIM from
existing constructed buildings instead of typical pre-construction scenarios; Explains how to deliver
BIM-suitable surveys to surveyors and geospatial practitioners; Provides surveying and geospatial
industry expertise in the collecting, locating, managing, and communicating of BIM; Introduces new
knowledge on the validation and integration of BIM and GIS within the spatial industry. This is an
excellent book for professionals working with 3D data for built-environment digital twins, such as
city planners, land surveyors, and geospatial practitioners. It is also an insightful resource for those
working and studying in the fields of GIS, surveying, and geospatial engineering, providing the most
current tools and resources for dealing with BIM.

frontiers of engineering management: Critical Phishing Defense Strategies and Digital Asset
Protection Gupta, Brij B., 2025-02-14 As phishing attacks become more sophisticated, organizations
must use a multi-layered approach to detect and prevent these threats, combining advanced
technologies like Al-powered threat detection, user training, and authentication systems. Protecting
digital assets requires strong encryption, secure access controls, and continuous monitoring to
minimize vulnerabilities. With the growing reliance on digital platforms, strengthening defenses
against phishing and ensuring the security of digital assets are integral to preventing financial loss,
reputational damage, and unauthorized access. Further research into effective strategies may help



prevent cybercrime while building trust and resilience in an organization's digital infrastructure.
Critical Phishing Defense Strategies and Digital Asset Protection explores the intricacies of phishing
attacks, including common tactics and techniques used by attackers. It examines advanced detection
and prevention methods, offering practical solutions and best practices for defending against these
malicious activities. This book covers topics such as network security, smart devices, and threat
detection, and is a useful resource for computer engineers, security professionals, data scientists,
academicians, and researchers.

frontiers of engineering management: The Elgar Companion to the Built Environment
and the Sustainable Development Goals Alex Opoku, 2024-02-12 Exploring the link between
Sustainable Development Goals (SDGs) and the built environment, this erudite Companion provides
a comprehensive overview and critical examination of key topics and complex research issues.
Structured around the 5Ps of the SDGs - people, planet, prosperity, peace, and partnerships - the
Companion suggests potential routes for the future direction of research within this
multidisciplinary field of study.

frontiers of engineering management: Digitalization in Construction Chansik Park,
Farzad Pour Rahimian, Nashwan Dawood, Akeem Pedro, Lee Dongmin, Rahat Hussain, Mehrtash
Soltani, 2023-12-12 This book highlights the latest trends and advances in applications of digital
technologies in construction engineering and management. A collection of chapters is presented,
explicating how advanced technological solutions can innovatively address challenges and improve
outcomes in the construction industry. Promising technologies that are highlighted include digital
twins, virtual reality, augmented reality, artificial intelligence, robotics, blockchain, and distributed
ledger technologies. The first section presents recent applications of extended reality technologies
for construction education and advanced project control. The subsequent chapters explore Artificial
Intelligence (AI), blockchain, and BIM-enabled digitalization in construction through a series of case
studies, reviews, and technical studies. Innovative technologies and digitalized solutions are
proposed for improved design, planning, training, monitoring, inspection, and operations
management in Architectural, Engineering and Construction (AEC) contexts. In addition to the
technological perspectives and insights presented, pressing issues such as decarbonization, safety,
and sustainability in the built environment are also discussed. This book provides foundational
knowledge and in-depth technical studies on emerging technologies for students, academics, and
industry practitioners. The research demonstrates how the effective use of new technologies can
enhance work methods, transform organizational structures, and bring profound advantages to
construction project participants.

frontiers of engineering management: Financial Inclusion and Sustainable
Development in Sub-Saharan Africa David Mhlanga, Mufaro Dzingirai, 2025-02-07 This book
delves into the transformative power of the Fourth Industrial Revolution (4IR) in reshaping the
landscape of sustainable development in one of the world's most vibrant regions. This edited volume
explores the synergy between cutting-edge digital technologies and innovative financial strategies to
drive responsible business practices that align with the Sustainable Development Goals (SDGs). This
book navigates the complex interplay between technological advancements, financial inclusion,
corporate social responsibility, environmental stewardship, and ethical governance. It critically
assesses how digital innovations—ranging from artificial intelligence, blockchain, and the Internet of
Things (IoT) to green technologies and fintech—alongside novel financial instruments such as green
bonds and impact investing, can address key concerns such as poverty alleviation, gender parity,
and environmental sustainability. With a wide range of expert contributions, this volume offers
useful insights and practical solutions to promote financial inclusion and encourage sustainable
growth in Sub-Saharan Africa. It achieves this through a combination of empirical research, case
studies, and policy analysis. This resource is crucial for policymakers, scholars, and development
practitioners who are dedicated to advancing inclusive and sustainable development.

frontiers of engineering management: Computational Intelligence in Machine Learning Vinit
Kumar Gunjan, Amit Kumar, Jacek M. Zurada, S. N. Singh, 2025-08-02 This book features selected



proceedings from the International Conference on Computational Intelligence in Machine Learning
(ICCIML 2023). It covers the latest research trends and developments in various fields, including
machine learning, smart cities, the Internet of Things (IoT), artificial intelligence, cyber-physical
systems, cybernetics, data science, neural networks, and cognition, among others. The book also
emphasizes the comprehensive nature of computational intelligence, artificial intelligence, machine
learning, and deep learning by highlighting their roles in modeling, identification, optimization,
prediction, forecasting, and controlling future intelligent systems. This volume serves as a valuable
resource for researchers in both academia and industry, offering in-depth insights from fundamental
research contributions. It focuses on methodological and application perspectives, enhancing the
understanding of Al and ML approaches and their capabilities in addressing a diverse range of
problems across various industries and real-world applications.

frontiers of engineering management: Digital Twin and Blockchain for Sensor Networks in
Smart Cities Tuan Anh Nguyen, 2025-02-25 Digital twin, blackchain, and wireless sensor networks
can work together to improve services in the smart city. Big data derived from wireless sensor
networks can be integrated to accommodate the exchange of real-time data between citizens,
governments, and organizations. Blockchain can provide high security for large-scale
communications and transactions between many stakeholders. Digital twin uses physical models and
historical data to integrate big information under multidiscipline, multiphysical quantities,
multiscale, and multiprobability conditions.Digital Twin and Blockchain for Sensor Networks in
Smart Cities explores how digital twin and blockchain can be optimized to improve services. This
book is divided into three parts. Part 1 focuses on the fundamental concepts of blockchain and
digital twin for sensor networks in the smart cities, while Part 2 describes their applications for
managing the regular operations and services. Part 3 deals with their applications for safe cities.
Describes the fundamentals of blockchain and digital twine Explores how blockchain and digital twin
work with smart sensor networkse Explains how intelligent sensor networks can be used in the
smart and safe cities* Discusses how blockchain and digital twin can be used to manage services in
smart cities

frontiers of engineering management: Secondary Research Methods in the Built
Environment Emmanuel Manu, Julius Akotia, 2021-03-10 The use of secondary data for research
can offer benefits, particularly when limited resources are available for conducting research using
primary methods. Researchers and students at both undergraduate and postgraduate levels,
including their academic instructors, are increasingly recognising the immense opportunities in
applying secondary research methods in built environment research. Advances in technology has
also led to vast amounts of existing datasets that can be utilized for secondary research. This
textbook provides a systematic guide on how to apply secondary research methods in the built
environment, including their various underpinning methodologies. It provides guidance on the
secondary research process, benefits, and drawbacks of applying secondary research methods, how
to source for secondary data, ethical considerations, and the various secondary research methods
that can be applied in built environment research. The book incorporates chapters dealing with
qualitative secondary analysis, systematic literature reviews, legal analysis, bibliometric and
scientometric analysis, literature-based discovery, and meta-analysis. Secondary Research Methods
in the Built Environment is an ideal research book for undergraduate and postgraduate students in
construction management, construction project management, quantity surveying, construction law
and dispute resolution, real estate and property management, building services engineering,
architecture, and civil engineering.

frontiers of engineering management: Blockchain Technology in the Automotive
Industry Ghulam Yasin, Amit Kumar Tyagi, Tuan Anh Nguyen, 2024-10-30 Nowadays, the latest
technologies can be found not only in healthcare and space application but also in hybrid supercars.
Supercars and hypercars require high-performance materials with high strength, high stiffness, and
light weight. For higher performance, car engines now become stronger but smaller and with lower
fuel consumption (with cleaner exhaust). Currently, the automotive industry involves batch



production, but in the near future, personalized and individualized automobiles with low and limited
quantities can be fabricated in smart factories, which integrate all companies working in the supply
chain, from manufacturing to marketing and services. In this regard, future automobiles in smart
cities become more personalized (single user, limited version, personal spare parts), safer, and
smarter. Blockchain technology is the key to these future perspectives toward intelligent
automobiles without any risk of safety, accident, security, theft, or traffic jam. In the current
industry, blockchain technology can explore the interconnection of blockchain with other innovative
technologies and trends, such as the Internet of Things (IoT) and artificial intelligence (AI), and
analyzes the potential to transform business processes and whole industries if these innovations are
applied jointly. In the case of the manufacturing sector, manufacturing can provide a high return on
investment. It was reported that $1 of investment in manufacturing can create ~$2.5 of economic
activity. In addition, smart products should be fabricated from smart materials via the intelligent
manufacturing system framework. In smart production, if the products and machines are integrated,
embedded, or otherwise equipped with smart sensors and devices, the system can immediately
collect the current operating parameters and predict the product quality and then communicate the
optimal parameters to machines in the production line. For smart city applications, the global smart
cities market size is expected to grow from USD 410.8 billion in 2020 to USD 820.7 billion by 2025
at a compound annual growth rate (CAGR) of 14.8%. For smart city applications, blockchain
technology can build on decentralization, immutability, and consensus characteristics. Additionally,
intelligent wireless sensor networks can provide big information to monitor and manage the city’s
regular operations and services, including traffic and transportation systems, street lighting
systems, power plants, water supply networks, waste management, libraries, hospitals, schools,
universities, etc. A blockchain-based distributed framework can be used for automobiles in the smart
city. This framework can include a novel miner node selection algorithm for the blockchain-based
distributed network architecture. This book explores how blockchain technology can be used in the
automotive industry from smart manufacturing to the smart city.

frontiers of engineering management: Fostering Sustainable Businesses in Emerging
Economies Quazi Tafsirul Islam, Richa Goel, Tilottama Singh, 2023-12-04 Fostering Sustainable
Businesses in Emerging Economies presents a series of case studies and exploratory studies, using
quantitative analysis, scientific studies, and qualitative studies showing how innovation and
technology enable emerging economies to achieve business sustainability and also achieve the
Sustainable Development Goals (SDGs). Most of all, the authors answer the question: What are the
most important lessons policymakers need to consider when promoting sustainable business
development?
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