
 

 

 

 

 

 

IEEE Catalog Number: 

ISBN: 

CFP2339P-POD 

979-8-3503-1518-9

2023 IEEE International 

Conference on Engineering, 

Technology and Innovation 

(ICE/ITMC 2023)

Edinburgh, United Kingdom 

19-22 June 2023



Copyright © 2023 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  

Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 

use of patrons those articles in this volume that carry a code at the bottom of the first 

page, provided the per-copy fee indicated in the code is paid through Copyright 

Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   

For other copying, reprint or republication permission, write to IEEE Copyrights 

Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 

reserved.   

*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  

IEEE Catalog Number:  

ISBN (Print-On-Demand): 

ISBN (Online): 

ISSN:   

CFP2339P-POD 

979-8-3503-1518-9 
979-8-3503-1517-2 
2334-315X

Additional Copies of This Publication Are Available From: 

Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com

Web: www.proceedings.com



TABLE OF CONTENTS 

 

AI and Data in Engineering and Innovation: Towards a Sustainable Future? ...................................................... 1 

Matjaz Vidmar, James Fleck, Robin Williams 

A Machine Learning Technique for Intelligent Manufacturing: Integrating Wavelet Packet 

Transform (WPT) into Neural Network Modeling ............................................................................................... 3 

Ning Fang, P. Srinivasa Pai 

A PLS-SEM Approach for Measuring Maintenance Environmental Impacts in the Oil and Gas 

Industry ................................................................................................................................................................. 9 

Afef Saihi, Mohamed Ben-Daya, Rami As’Ad 

Exploring the Parallel Use of Multiple Corporate Entrepreneurship Units : An Empirical 

Investigation of the German Business Landscape .............................................................................................. 18 

Nicolai Heinzelmann, Thomas Freitag, Roland Ortt, Guido H. Baltes 

Drone Delivery Systems for Logistics Operations: Identification of Regulatory Challenges ............................ 26 

Batool Madani, Malick Ndiaye 

Towards Early Environmental Sustainability Assessment in Technology  

Development – Understanding and Overcoming Challenges ............................................................................. 33 

Giácomo Parolin, Henriette A. Eriksen, Jacob Arnbjerg, Tim C. McAloone, Daniela C. A. 

Pigosso 

Creation of a Decision-Making Basis for an Asset-Based Business Unit Development .................................... 42 

Florian Stammnitz, Hendrik Behling, Albert Albers, Moritz Schöck, Simon Rapp 

Predictive Analytics for Project Management .................................................................................................... 51 

Florian Schützko, Holger Timinger 

The Exploitation of Fourth Industrial Revolution Technologies Toward Efficient Spectrum 

Management in South Africa .............................................................................................................................. 59 

Davis Kgosimolao Moshweunyane, Marthinus W Pretorius 

Indigenous Technology Empowerment Model: A Community-Based Design Framework ................................ 68 

Allan Yong, Ali Arya, Monique Mantch 

Intangible Assets and Firm Performance in Europe and Asia: A Dynamic GMM Approach ............................. 77 

Amrutha Mary Varkey 

Technological and Non-Technological Innovation: Open Innovation Decisions and the Moderating 

Role of Research Systems .................................................................................................................................. 85 

Henry Junior Anderson, Jan Stejskal, Samuel Odei-Amponsah, Bright Frimpong 

A Design Proposition for an IoT Health Data Collection System Using Smart Wearable Devices .................... 92 

Pieter Zietsman, Gert-Jan Van Rooyen, Louzanne Bam 

A Strategic Planning Framework for High-Speed Rail Technology in Southern Africa ................................... 101 

Kimberley K. Deel-Smith, Johannes L. Jooste 

Critical Making Critical Niches: A Conceptual Framework for Co-Design in Energy Transitions ................... 110 

Andrew Earl, Imke De Kock, Fabrizio Ceschin 



Towards a Maturity Model for Data Science in Small and Medium-Sized Enterprises from 

Developing Countries ........................................................................................................................................ 119 

Simon Rautenbach, Imke De Kock, Jacomine Grobler 

An Ontology-Based Model for Evaluating Cloud Attack Scenarios in CATS – a Serious Game in 

Cloud Security .................................................................................................................................................. 126 

Tiange Zhao, Ulrike Lechner, Maria Pinto-Albuquerque, Didem Ongu 

Research and Development Sustainability of Future Star Net-Loss Biotech Companies in Financial 

Crisis ................................................................................................................................................................. 135 

Takao Fujiwara 

Smarter CRM Solutions in the Emerging Technologies Age ............................................................................ 144 

Ahmed Mohamed Fayed 

Digital Business Transformation Beyond Disruption, Covid-19 Lessons Implemented .................................. 150 

Maarten Voorneveld 

Towards Human-Centered Best Practice Sharing in Global Production Networks for More Socially 

Sustainable Production Processes ..................................................................................................................... 159 

Sebastian Pütz, Alexander Schollemann, Annika Laura Felter, Mirlinda Hajdari, Alexander 

Mertens, Seth Schmitz, Günther Schuh, Verena Nitsch 

Design Fields for Value-Based Pricing of Digital Products in the Manufacturing Industry ............................. 168 

Günther Schuh, Regina Schrank, Daniel Wentzel, Lennard Holst 

The Role of Innovation Intermediaries in Orchestrating Innovation Networks ............................................... 174 

Moritz Stahl, Hugo Zarco-Jasso, Francesc Miralles-Torner 

A Conceptual Framework for Enabling a Value-Adding Digital Transformation ............................................ 185 

Willem Rautenbach, Imke De Kock, Johannes Lodewyk Jooste, Philani Nduna Zincume 

Methods of Tailoring for Project Management ................................................................................................. 194 

Markus Schmidtner, Anna Schidek, Holger Timinger 

How to Start Strategic Renewal and Entrepreneurial Initiatives in SME: A Case Study on 

Management Routines ...................................................................................................................................... 202 

Isabella Fitzky, Christina Lang, Jona Asbach, Guido H. Baltes 

A Bi-Objective Smart Capacitated Vehicle Routing Problem with Threshold Waste Level for the 

Home Health Care ............................................................................................................................................. 211 

Kubra Sar, Pezhman Ghadimi 

Information Security Challenges in the Digitalisation of the Austrian Food Industry: Assessment of 

Food Suppliers and Implications ...................................................................................................................... 220 

Claudia Hetzenauer, Martin Dobler, Armin Simma 

Verification & Validation Methods for Complex AI-Enabled Cyber-Physical Learning-Based 

Systems: A Systematic Literature Review ........................................................................................................ 227 

Wihan Meyer, Rudolph Oosthuizen 

Machine Learning-Based Bibliometric Analysis of Systems Thinking Research ............................................ 234 

Rudolph Oosthuizen, Schalk Grobbelaar 

The Acceptance of Artificial Intelligence-Based Solutions by Store Assistants in Food Retail ....................... 243 

Simão Pereira Morais, José Coelho Rodrigues 



Data-Driven Innovation Or Innovation-Driven Data Generation? ................................................................... 251 

Youshan Yu 

Track and Trace Based on the Digital Enterprise Architecture Concept ........................................................... 259 

Markus Rabe, Henrik Körsgen 

A Conceptual Framework of Corporate Entrepreneurship and Management Control ...................................... 266 

Christina Lang, Alexia Kugler, J. Roland Ortt, Guido H. Baltes 

Social Media Data Analysis of IoT Risks in Smart Cities ................................................................................ 275 

Abdullah Alajmi, Ioan Petri, Yacine Rezgui, Fodil Fadli 

Exploring the Integration of SCRUM Elements into Service Prototyping Processes for Technology 

& Service Innovation ........................................................................................................................................ 282 

Abdul Rahman Abdel Razek, Daniela Fehrenbach, Christian Van Husen, Marc Pallot, Simon 

Richir 

Carbon Footprint Comparison of Electric Vehicles Throughout the Vehicle Life-Cycle ................................. 291 

Mishen Naidoo, Annlizé L Marnewick 

The Impact of Big Data Analytics on the Organizational Capabilities - The Government Sector .................... 297 

Laila Faridoon, Wei Liu, Crawford Spence 

Cultural Influence on Lean Six Sigma Maturity Assessments .......................................................................... 305 

Rostyslav Pietukhov, Mujthaba Ahtamad 

Rethinking Value Creation: Value Innovation for Sustainability Transitions ................................................... 309 

Karen Venter, Imke De Kock 

Future Production of Ships – Case Study for Modular High-Speed Ferries ..................................................... 318 

Jan-Phillipp Disselkamp, Tobias Seidenberg, Christoph Jürgenhake, Harald Anacker, Roman 

Dumitrescu 

TCO Analysis of a Modular and Integral Product Architecture in Shipbuilding .............................................. 325 

Tobias Seidenberg, Jan-Phillipp Disselkamp, Christoph Jürgenhake, Ansgar Wicker, Roman 

Dumitrescu, Edmund Tolo 

Innovative User eXperience Approach for the Design of a Multi-Sided Platform ........................................... 333 

Laurent Dupont, Cristian Caceres, Giovanny Arbelaez, Sylvain Fleury 

AmI-L: An Ambient Intelligent LiDAR-Based Framework for Smart Home Care .......................................... 346 

Emily Francis, Amr S. El-Wakeel, Ramana Reddy 

A Model for Setting Up an Advanced Technology Development Center in Multi-Division Industrial 

Groups .............................................................................................................................................................. 354 

Ashkan Haghbin, Mohsen Hamedi, Mahmoudreza Haghifam 

Explaining Patterns of Evolving Business Models : A Longitudinal Case Study on Technology-

Based Ventures ................................................................................................................................................. 363 

Marc König, Guido H. Baltes, Orestis Terzides 

Assessing Digital Leadership: Towards Developing a Scale to Measure the Human Dimensions of 

Digital Leaders ................................................................................................................................................. 372 

Haroon Abbu, Paul Mugge, Gerhard Gudergan, Gerrit Hoeborn 



Quadruple-Helix in University Innovation Programs: Toward a Digital Tool for Socio-economic 

Impact Evaluation ............................................................................................................................................. 380 

Alex Gabriel, Ferney Osorio, Laure Morel 

Toward a Framework for the Emergence and Monitoring of Innovation Lab Networks .................................. 390 

Fanny Pruvot, Ferney Osorio, Laurent Dupont, Laure Morel 

Industry 4.0 Technologies’ Adoption by Industrial Companies - A Literature Review on the Impacts 

in Sustainability Dimensions ............................................................................................................................ 400 

Duarte Almeida, Ana Correia Simões 

Towards a Carbon Footprint Analysis as an Extended Environmental Indicator for Roadside 

Maintenance Strategies: A Multi-Scale Perspective ......................................................................................... 408 

Brunelle Marche, Brice Corrigeux, Mauricio Camargo, Christophe Bachmann 

Cryptocurrency Mining to Hedge Renewable Energy Investments: A Decision-Support Tool ........................ 418 

Riccardo Vicente, Gert-Jan Van Rooyen, Louzanne Bam 

Data Flow Structure for Multimodal Human-Robot Collaboration in Material Handling................................ 427 

Massoud Zafarzadeh, Yonguk Jeong, Magnus Wiktorsson 

Digital Twins – a Determining Engineering Pattern ......................................................................................... 435 

Rainer Lutze 

Towards a Data Business Maturity Model for Software-Intensive Embedded System Companies ................. 444 

Sami Hyrynsalmi, Helena Holmström Olsson, Jan Bosch 

Co-Design of Technical Itineraries for Forest Renewal in Living Lab Project Mode: 

Implementation of the Planning Phase ............................................................................................................. 453 

Haoming Zhong, Maé Soulet, Kusi Uriri Milla Sanchez, Abir Dey, Aline Vaes Massagli, 

Maxence Arnould 

A Review of Artificial Intelligence Application on Enhancing Resilience of Closed-Loop Supply 

Chain ................................................................................................................................................................ 461 

Yang Hu, Pezhman Ghadimi 

Quantum Software Business: A Literature Study of Business Aspects of Quantum Computing ...................... 469 

Sami Hyrynsalmi 

Evaluating the Efficacy of Elearning in Higher Educational Institutions Using Educational Data 

Mining .............................................................................................................................................................. 478 

George Kangéthe, Lucy Waruguru Mburu 

Design and Development of a Service System for Fostering Student´s Attachment Security: A 

Content Management System Based Approach ................................................................................................ 484 

Florian Maurer, Amaia Halty, Ana Berastegui, Stefano Cobello, Robin Sifferlinger 

A System’s Perspective Analysis of Barriers to MASS Large-Scale Diffusion ................................................ 493 

Mariah Kurtinaitis Joukes, Roland Ortt, Mark De Bruijne 

Transformer Networks for Univariate Time Series Prediction in Predictive Process Control .......................... 500 

Jan Mayer, Turgut Caglar, Roland Jochem 

Modernizing Data and Cloud Practices: A Review and Model Proposal for Future Studies ............................ 506 

Celal Alpay Havle, Sena Kilic, Caglar Ucler 



Contribution of R&D and Innovation in Technology Based Startups in India ................................................. 513 

Swastika Bishnoi, Gautam Chugh, Ajit Kumar Pasayat, Jayshree Patnaik 

Automated Process Capability Analysis for Product Quality Improvements ................................................... 521 

Felix Salcher, Steffen Finck, Michael Hellwig 

Towards a Dialogue Between the Urban Project Process and the Urban Living Lab Approach: 

Application to the Innovation Campus Project of the Communauté De Communes Du Bassin De 

Pompey in France ............................................................................................................................................. 530 

Mohammed Oussama Amimi, Claudine Guidat, Raphael Bary 

Towards Explainable AI Validation in Industry 4.0: A Fuzzy Cognitive Map-Based Evaluation 

Framework for Assessing Business Value ........................................................................................................ 539 

Zoumpolia Dikopoulou, Eleni Lavasa, Sergi Perez-Castanos, David Monzo, Serafeim 

Moustakidis 

A Novel Explainable Artificial Intelligence and Secure Artificial Intelligence Asset Sharing 

Platform for the Manufacturing Industry .......................................................................................................... 548 

Dimitris Miltiadou, Konstantinos Perakis, Michele Sesana, Mattia Calabresi, Fenareti 

Lampathaki, Evmorfia Biliri 

Industrial Asset Management and Secure Sharing for an XAI Manufacturing Platform .................................. 556 

Sangeetha Reji, Jonas Hetterich, Stamatis Pitsios, Vasilis Gkolemi, Sergi Perez-Castanos, 

Minas Pertselakis 

Life Cycle Assessment Tool for Environmental Characterization of Manufacturing Companies: A 

Methodological Guidance ................................................................................................................................ 563 

Ludovica Rossi, Silvia Menato, Deborah Leone, Giuseppe Landolfi, Alessandro Fontana, 

Marzio Sorlini, Luca Canetta 

Explainable Artificial Intelligence Bundles for Algorithm Lifecycle Management in the 

Manufacturing Domain .................................................................................................................................... 572 

Evmorfia Biliri, Fenareti Lampathaki, George Mandilaras, Ausias Prieto-Roig, Mattia 

Calabresi, Rui Branco, Vasileios Gkolemis 

Explainable AI in Manufacturing: An Analysis of Transparency and Interpretability Methods for the 

XMANAI Platform ........................................................................................................................................... 579 

Rui Branco, Carlos Agostinho, Sergio Gusmeroli, Eleni Lavasa, Zoumpolia Dikopoulou, 

David Monzo, Fenareti Lampathaki 

Operating Costs and Service Delivery Automation: A Perspective of the South African Banking 

Industry ............................................................................................................................................................. 587 

Save Akilimalissiga, Nita Inderlal Sukdeo 

Unlocking the Potential of Multisided Platforms in Their Growth Stages: Real-Life Validated 

Methods for Business Model Definition ........................................................................................................... 594 

Riccardo Canavesi, Marzio Sorlini, Jennifer Nika, Marco Pirotta, Jovista Qosaj, Luca 

Canetta 

Ergonom.io: A Virtual Reality Tool for Ergonomic Assessment of Industrial Workplaces .............................. 602 

Giovanny Arbelaez Garces, Bertrand Rose, Thierry Blandet, Ivana Rasovska, Quentin Misslin 

An Outline of the Interplay Between Female Entrepreneurship and Entrepreneurial Ecosystems ................... 608 

Christina Ungerer, Helene Rintsch, Ralph Henn 

Factors and Strategies Affecting Indoor Air Quality in Educational Buildings ................................................ 617 

Zahi Alqarni, Yacine Rezgui, Ioan Petri, Ali Ghoroghi 



A Critical Review of Fire Safety Monitoring and Control Measures in Buildings ........................................... 623 

Mubarak Aldossary, Yacine Rezgui, Ioan Petri 

From Values to Ventures: Examining the Link of Entrepreneurs' Purpose, Hybrid Business Models 

and Performance ............................................................................................................................................... 631 

Fabienne Schützner, Chantal Kling, Yngve Dahle, Kevin Reuther 

Beyond CTRL F(ind): Exploring Insights Hidden in Abstracts Through No-Code Text Mining 

Using the Example of Social Entrepreneurship ................................................................................................ 640 

Nico Kling, Chantal Kling, Anna-Maria Nitsche, Kevin Reuther, James B Johnston 

The Use of Quality Control Tools for Continuous Improvement: A Perspective of the 

Manufacturing Industry .................................................................................................................................... 648 

Motlatso Malebo Mabokela, Nita Inderlal Sukdeo, Save Akilimalissiga 

Technology Forecasting: Action Research on Integrating Scenario Planning and Text Mining ....................... 655 

Tyron Offerman, Renée Françoise Boot, Christoph Johann Stettina, Joost Visser 

Sustainability Implementation and Reporting in SMEs: Overcoming Barriers and Leveraging 

Opportunities. Evidence from an Extensive Industrial Survey in Ticino ......................................................... 664 

Gianpiero Mattei, Luca Canetta, Marzio Sorlini, Filippo Capocasale 

Matchmaking Engine for Energy Data Marketplace Using Word Embedding Techniques .............................. 674 

Negin Mehrbod, Ruben Costa, Ahmad Mehrbod, Mansoor Ahmed, Fenareti Lampathaki 

The Role of Public-Private Partnership to Foster Twin Transition in Made in Italy: An Application 

Case .................................................................................................................................................................. 681 

Marco Spaltini, Sergio Terzi, Marco Taisch 

Think BIQ: Gender Differences, Entrepreneurship Support and the Quality of Business Idea 

Description ....................................................................................................................................................... 690 

Carolin Schmidt, Rebecca Off, Kevin Reuther, Guido Baltes 

Alignment of Quality Models for Assessing Software Requirements in Large-Scale Projects: A 

Case from Space ............................................................................................................................................... 699 

Patrick Beyersdorffer, Jürgen Münch, Marco Kuhrmann 

Bibliometric Analysis of Global Research Trends on the Involvement of Lead Users in the Co-

Creation Process in Healthcare ......................................................................................................................... 708 

Meluleki Bhebhe, Sara Grobbelaar 

Temporality Foundations Impacting the Speed of Change in Digital Transformation ..................................... 713 

Givemore Muchenje, Marko Seppanen 

Adaptive Learning and AI to Support Medication Management ...................................................................... 719 

João Oliveira, Nazanin Vafaei, Vasco Delgado-Gomes, Paulo Figueiras, Carlos Agostinho, 

Ricardo Jardim-Gonçalves 

Accessibility of Entrepreneurial Ecosystem Elements: A Qualitative Comparative Analysis of 

Developed and Emerging Economies ............................................................................................................... 728 

Isaac Duodu, Franziska Schösser, Kevin Reuther, Yngve Dahle, Thorsten Posselt 

Curating Heuristics for Complex Systems ....................................................................................................... 738 

Dean Beale, Rudolph Oosthuizen, Dorothy McKinney, Gary Smith, Michael Watson 



Assembling Method-Based Toolboxes for the Implementation of Industry 4.0 Technologies in the 

Digital Lean Manufacturing World ................................................................................................................... 746 

David Romero, Matteo Zanchi, Paolo Gaiardelli, Daryl J. Powell, Guilherme Luz Tortorella 

Sustainability in Project Management Practice: A Literature Review .............................................................. 753 

Inês Soares, Gabriela Fernandes, José M. R. C. A. Santos 

The Interplay Between Governance Mechanisms and the Integration of Logistics Operations: A 

Literature Review ............................................................................................................................................. 762 

Ana Isabel Bento, Luís Miguel D. F. Ferreira, Gabriela Fernandes 

What Matters for Early-Stage Startups? a Qualitative Content Analysis Based on Case Studies .................... 771 

Marcos González M., Orestis Terzidis, Yunfei Miao, Benedict Heblich, Katherina Kuschel 

Analysis of Evaluation Criteria for Selecting Applications of New Technologies ........................................... 782 

Sarah I. Manthey, Helena Herr, Ralph Henn 

Effectiveness of AI in Drug Discovery ............................................................................................................. 790 

Jonathan Leonardo Joachim Deloule, Annapoornima M. Subramanian 

Comparative Analysis of Emissions from Battery Electric Vehicles (BEV) and Internal Combustion 

Engine Vehicles (ICEV): A Case Study of the UK and China .......................................................................... 799 

Jie Wang, Kulwant S Pawar, Deepesh C Jayasekara, Klaus-Dieter Thoben 

Author Index 

 




