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Preface 

The co-located conferences CENTERIS’2024, Proj MAN’2024 and HCist’2024 provided an 

excellent conference environment for sharing best practices among researchers, academics and 

professionals from both generic Enterprise, Project Management and specific Healthcare Information 

Systems research areas. 

CENTERIS – Conference on ENTERprise Information Systems – is an international conference 

addressing the largely multidisciplinary field embraced by Enterprise Information Systems (EIS), from 

the social, organizational and technological perspectives. 

Proj MAN – International Conference on Project MANagement – addresses the application of 

knowledge, skills, methods, techniques and tools to the activities of a project, aiming to satisfy its 

requirements and achieve success at several levels. A plethora of valuable technical and business 

opportunities and solutions are created and developed all the time only thanks to good practices of 

project management.  

HCist – International Conference on Health and Social Care Information Systems and Technologies 

– intends to gather Healthcare Information Systems and Technologies professionals and academics to 

share and discuss current challenges, developments, case studies, integrated and practical solutions, as 

well as new products, findings and approaches to leverage the use of Information Systems and 

Technologies in healthcare. 

The three conferences implemented a hybrid and inclusive format, allowing face-to-face and remote 

participation, to meet the needs of those who, during the period of submission of manuscripts, were not 

sure about traveling and/or gathering resources to participate in person. 

The physical venue for CENTERIS’2024, Proj MAN’2024 and HCist’2024 was Funchal, Madeira 

island, Portugal, conveying both face-to-face and virtual (remote) presentations. This was the place 

where, during November 13-15, under the leitmotiv of Enterprise Information Systems, Project 

Management, and Health/Social care Information Systems, academics, scientists, information 

technologies/information systems professionals, managers and solution providers from all over the 

world had the opportunity to share experiences, bring new ideas, debate issues, introduce the latest 

developments, from the social, organizational and technological perspectives.  

More than 550 manuscripts were submitted to CENTERIS, Proj MAN and HCist, coming from all 

over the world, and over 270 of them were selected for presentation and inclusion in the conference 

proceedings, including industry and poster papers. The selected papers represent nearly more than 1000 

authors from academic, research institutions and industry, from 75 countries. These proceedings are 

intended for use by academics and practitioners that want to be aware of what is currently in the 

Information Systems agenda, from research to everyday business practice. 
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Finally, on behalf of the organization, we would like to express our gratitude to all the authors, for 

their visions and excellent contributions to the conferences, as well as to the scientific committee 

members, who acceded to share their insights, prompt collaboration and constructive comments in the 

reviewing process. We are also grateful to all who submitted valuable and high-quality contributions 

but unfortunately and due to several constraints, could not see their work accepted for presentation and 

publication. 

 

Enjoy your reading! 
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A Dashboard for the Visualisation of  

Areas of Collaboration Analytics 

Martin Just, Petra Schubert* 

Center for Enterprise Information Research, University of Koblenz, Universitätsstr. 1, 56070 Koblenz, Germany 

 

Abstract 

In this paper, we present the ArCA Dashboard, a tool for the analysis of collaborative work carried out in Enterprise 

Collaboration Systems. The dashboard is organised around the Areas of Collaboration Analytics suggested by the 

ArCA Framework. ArCA is a classification scheme, which was developed from an in-depth literature review of 

studies on the use of Enterprise Social Systems. We use the event, content and organisational data from a large 

operational Enterprise Collaboration System as a case example to illustrate the use of the dashboard. The literature 

contains a large number of highly specialised studies that use data sets only once and only show the situation in the 

user organisation at a given point in time. It was our aim to develop a tool that could provide longitudinal Business 

Intelligence on the use of Enterprise Collaboration Systems and allows researchers and user organisations to 

monitor and study changes in the digital support of collaborative work over time. 

 
Keywords: Collaboration Analytics, Enterprise Collaboration Systems, CSCW, dashboard. 
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A Review of the Narrative Networks Approach  

for Analyzing and Visualizing Collaborative Work Processes 

Jens Alberts*, Susan P. Williams 

Center for Enterprise Information Research, University of Koblenz, Universitätsstr. 1, 56070 Koblenz, Germany 

 

Abstract 

The coordination of distributed collaborative work relies on collaboration software and occurs as a variety of nested 

activities, making the analysis of distinct collaborative work processes and practices (CWP) challenging. 

Understanding CWP is important for identifying areas of improvement (e.g., reducing handoffs). Narrative 

Networks (NN) is a research method to describe, visualize and analyze (software) technology in use and appears 

promising for the context of CWP and collaboration software. Although NN has been applied in many studies in 

the last two decades, it tends to be used primarily for structured work processes characterized by high volumes of 

repetitive/prescriptive tasks (e.g., invoice processing, patient documentation) and for software which is designed to 

support these kinds of processes (e.g., ERP systems). It remains unclear to what extent NN is suitable for work 

processes whose tasks are less formalized and not well-defined. This paper aims to gain a deeper understanding of 

how far the NN method can support the investigation of CWP. We conduct a meta-analysis of research studies that 

use the NN method and examine its suitability for CWP (36 studies are analyzed in a concept matrix). The purpose 

and scope of using NN, the information systems in use, and ways of visualizing NNs are examined and the 

opportunities and challenges of using the method for CWP are discussed. 

 
Keywords: Computer-Supported Cooperative Work (CSCW); Enterprise Collaboration System (ECS); Meta Analysis; 

Narrative Networks. 
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Locker Networks 
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P. Sampaioa 

bINESC-ID Lisboa, Lisboa, Portugal 
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Abstract 

Online retail sales continue to grow, presenting couriers companies with a chance to enhance their market presence. 

Couriers must keep up with this trend in package processing and delivery. A modern solution is the use of smart 

lockers. These are equipped with a minimum amount of computing resources, while communicating efficiently 

with cloud supported services. To address these constraints, developers must consider the system architecture, 

deployment strategies, and data processing optimisation of the lockers (edge) and the main services (cloud), 

working alongside stakeholders to acquire the most appropriate hardware for the project. In this paper, we explore 

the use of a serverless architecture for smart locker. Using stateless functions and workflows, the locker can quickly 

and effectively react to events from the cloud and its own frontend, while supporting a lightweight serverless 

framework that provides an easy way to deploy and maintain the continuous software services/functions execution. 

These serverless frameworks have low resource requirements, allowing developers to utilize less resourceful 

hardware for the benefit of stakeholders. Additionally, a work-in-progress workflow prototype for the locker 

functions will also be presented, tested in a resource-constrained environment using faasd as the supporting 

framework, and compared against a more traditional service-oriented approach – Spring services. Our results show 

that serverless performed considerably well when compared to service-oriented solutions, with comparable results 

in terms of both memory usage and response latency. 

 
Keywords: Smart lockers; Serverless architecture; Edge computing; IoT. 
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Abstract 

In a world of constant change and disruption, organizations must rapidly adapt and innovate to succeed. Responding 

to new opportunities, adopting technological advancements, and meeting evolving customer demands are essential. 

Enterprise architecture (EA) plays a crucial role by aligning IT infrastructure and business processes with strategic 

goals. However, a static EA is inadequate in this dynamic environment. Organizations need an agile EA that can 

seamlessly adapt to changing conditions. Evaluating and measuring EA dynamism is vital for maintaining 

competitiveness. This involves defining measurement indicators to quantify dynamism, identifying strengths and 

areas for improvement, tracking EA evolution, and enabling informed decision-making for continuous 

enhancement. In this paper we conduct a literature review of the measurement of dynamics in enterprise architecture 

with the goal to come out with a categorization of dynamic enterprise architecture metrics. 

 
Keywords: Enterprise Architecture ; dynamic ;  Evaluation ; Measurement. 
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indicators 
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Abstract 

The proposed work is a study that attempts to evaluate the financial impacts of pandemic mitigation strategies in 

order to be part of a central model that forecasts different scenarios in pandemic situations considering the impact 

of mitigation procedures in the Economic System and Healthcare System. Economic fluctuations impose a more 

significant challenge on prediction models, and pandemic modeling methodologies are primarily concerned with 

the variability of epidemic features, the efficiency of control measures over time, and the development of different 

viral variants. In this context, this paper correlates economic indicators with quantitative parameters of the last three 

respiratory virus pandemics, specifically the GDP and the unemployment rates, with a sample encompassing three 

European countries, the United Kingdom (UK), France, and Germany, that pass through the pandemics under study. 

The results provide intriguing information, such as the moderated and weak correlation factor between deaths with 

GDP in the Spanish flu and Swine flu, and the WWI and the 2009 crises can explain which. On the other hand, the 

correlation factors associated with COVID-19 show a weak to moderate correlation parameter with GDP and 

unemployment rates but present interesting numbers when the number of people fully vaccinated is compared with 

GDP. Also, as the correlation factor does not presente a strong relation between daily deaths and GDP, this indicates 

a necessity for comparison with other economic parameters.  
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Analyzing the Impact of the CrowdStrike Tech Outage on 

Airport Operations and Future Resilience Strategies 
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cContinental Advanced Antenna, Sociedade Unipessoal, Lda., Zona Industrial de Constantim, 5000-082 Vila Real, Portugal 

 

Abstract 

This research paper examines the global repercussions on airport operations triggered by the CrowdStrike tech 

outage, which affected both Windows and cloud-based systems. On July 19, 2024, a cybersecurity incident led to 

widespread disruptions in airport functionalities, highlighting vulnerabilities in relying on centralized cybersecurity 

services. Through a comprehensive analysis of multiple international airports, including Sydney, Melbourne, and 

Brisbane, we evaluate the extent of flight delays, cancellations, and operational chaos. The study utilizes qualitative 

and quantitative data, including passenger reports, airport logs, and service records, to assess the operational, 

economic, and security impacts. Findings reveal that the outage not only caused significant financial losses and 

passenger dissatisfaction but also exposed critical dependencies on cloud-based cybersecurity solutions. This paper 

underscores the need for enhanced resilience strategies, diversified cybersecurity approaches, and improved 

incident response frameworks to mitigate the risks associated with similar technological failures in the future. 

 
Keywords: CrowdStrike tech outage; IT incident; Airport operations; Cloud-based systems; Resilience strategies; Operational 

chaos. 
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GDPR Compliance: A New Perspective 
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Abstract 

In today's digital context, data quality management is of critical importance, especially considering the General 

Data Protection Regulation (GDPR). This regulation imposes the need for accurate and up-to-date data, underlining 

strict data management to protect the privacy and security off personal data. Markov Chains represent a promising 

predictive approach, offering a tool for organizations to anticipate and mitigate data security risks while improving 

GDPR compliance. This study highlights the fundamental connection between data quality and breach prevention, 

proposing the use of Markov Chains as an innovative method to improve data quality management, regulatory 

compliance, and personal data security, suggesting a proactive direction for future organizational practices.  

 
Keywords: GDPR; data quality; markov chain; compliance; data breach. 
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Brazil  

 

Abstract 

Digital twins (DTs) have emerged as a prominent technology across various industries. However, their development 

in the Oil and Gas sector faces challenges related to the size and complexity of the domain, which leads to a focus 

on specific sub-problems like maintenance or optimization with hard, further integrated solutions. These DTs 

typically lack open architectures since they base the implementations on third-party solutions. This lack of 

architecture frameworks hinders rapid and scalable DT development and complicates the integration of new assets, 

services, and data sources. This paper introduces a semantic-oriented DT Framework from the PeTWIN project, 

which aims to address these challenges by offering (i) a data-centric, data-driven software solution, (ii) an open, 

modular, and extensible microservices architecture, and (iii) a semantic ontology-based strategy for integration and 

interoperability. The paper details the key architectural components, behaviors, and interfaces to meet industry 

needs and provides a proof of concept demonstrating the framework's capabilities. 

 
Keywords: Digital Twins; Oil and Gas Industry; Software Architecture. 
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Areas of Collaboration Analytics 

Petra Schubert* 

Center for Enterprise Information Research, University of Koblenz, Universitätsstr. 1, 56070 Koblenz, Germany 

 

Abstract 

In recent years, organisations have invested substantially in Enterprise Collaboration Systems (ECS) to provide 

their increasingly distributed workforce with the necessary digital support for communication and ad hoc work 

oriented around digital documents. The fast and in some cases hasty introduction of collaboration software now 

calls for a re-thinking of the portfolios of tools and a purposeful, long-term building of a performant collaboration 

infrastructure. For proper planning, decision makers need information on how the software products are currently 

being used, which can be provided with Collaboration Analytics (CA). By means of an in-depth literature review, 

academic publications containing studies on the use of collaboration technology, were classified into six Areas of 

Collaboration Analytics (ArCA), each of them with three thematic subsections. The review revealed a large number 

of highly specialised studies that use data sets only once and only show the situation in the user organisation at a 

given point in time. The ArCA classification can be used to guide the development a CA instrument that supports 

the longitudinal examination of ECS and that allows to identify changes in the digital support of collaborative work 

over time. 

 
Keywords: Collaboration Analytics, Enterprise Collaboration Systems, CSCW, framework, classification, method. 
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Québec, Canada  

 

Abstract 

Manufacturing productivity performance continues to be a significant challenge in industrial environments due to 

frequent unforeseen changes in process conditions. Unanticipated changes generate disturbances, leading to defects 

in finished products and deviation from established specifications. Therefore, it is important to optimize process 

parameters dynamically. This article aims to describe the current state of dynamic optimization of manufacturing 

process parameters in the context of Artificial Intelligence. Research in the Compendex database led to the 

identification of 106 records, from which 16 were retained and analyzed. The industrial contexts addressed in this 

field of research, the types of data used and their pre-processing, as well as the methods employed to detect 

anomalies and their causes regarding input parameters' impact on quality and productivity were reviewed. Our 

results reveal a lack of attention to large-scale manufacturing industries and a scarcity of categorical variables in 

dynamic optimization of manufacturing process parameters. This presents a promising opportunity for future work 

in this field. 

 
Keywords: Review, manufacturing, artificial intelligence, process parameters, real-time monitoring. 
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Abstract 

This study delves into the transformative potential of Artificial Intelligence (AI) in logistics, focusing on its capacity 

to usher in an era of Intelligent Logistics. It examines the benefits, challenges, and drawbacks associated with AI's 

integration, portraying it as a pivotal shift towards unprecedented efficiency, innovation, and strategic advantage. 

The study emphasizes that while AI can significantly optimize operations, reduce costs, and enhance customer 

service, it also brings forth complex challenges such as legal liability concerns, complex business ecosystems, and 

significant resource allocation, alongside notable drawbacks. For instance, the existence of cybersecurity 

vulnerabilities, dependency on historical data, and the risk of workforce displacement. Current literature tends to 

focus on specific implementations and their impacts rather than providing a general overview. Via a Multivocal 

Literature Review composed of a Systematic Literature Review complemented by a review of grey literature, this 

research addresses this gap by providing a nuanced view of how AI is reshaping logistics. By gathering and 

synthesizing diverse insights from various implementations, this study offers a holistic analysis of AI's impact. 

Through this comprehensive and in-depth analysis, the study aims to equip businesses with the necessary insights 

for informed decision-making regarding AI adoption in logistics, ensuring a balanced and effective integration of 

technology to meet evolving industry standards and demands.  

 
Keywords: Intelligent Logistics, Artificial Intelligence, Logistics. 
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Abstract 

This study aims to review existing literature on audits within the technological domain, with a specific focus on 

Robotic Process Automation (RPA), in order to develop a framework tailored to the RPA technology lifecycle for 

effective audit control. The methodology involves a systematic review of pertinent literature sourced from academic 

and scientific databases, followed by an analysis to identify gaps. A proposed framework, aligned with the RPA 

technology lifecycle, integrates essential criteria for conducting audits focused on RPA project control, thereby 

addressing identified deficiencies. The results of this synthesis highlight areas for further investigation and the 

development of a comprehensive framework that caters to the specific needs of RPA projects. In conclusion, this 

research consolidates pertinent findings from the literature review and introduces a novel framework aligned with 

the RPA technology lifecycle, integrating crucial audit criteria. The ultimate goal is to bridge research gaps and 

offer practical guidance to RPA technology users, thereby enhancing project control and performance. 
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Abstract 

This study reviews deep learning techniques and high-resolution satellite images to analyse urban morphology 

changes in developing countries. The goal is to create a system that can automatically identify and monitor changes 

in urban areas, such as buildings, roads, and green spaces, to provide accurate data for urban analysis and planning. 

The project aims to achieve detailed segmentation of urban objects in satellite images by utilising advanced 

convolutional neural network architectures and efficient image processing methodologies. The results from this 

study are expected to enhance urban planning and management, addressing the challenges faced by rapidly growing 

urban centres in developing countries. 

 
Keywords: Urban grid evolution; Deeplearning, satellite imagery. 
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Abstract 

Building rehabilitation is a reality; all rehabilitation work phases must be efficient and sustainable and promote 

healthy living places. Current procedures for assessing construction conditions are time-consuming, labour-

intensive, and costly. They can threaten engineers' health and safety, especially when inspecting hard-to-reach and 

high-altitude sites. At the initial stage, a survey of the condition of the building is conducted, which later implies 

the preparation of a report on the existing pathologies, intervention solutions and associated costs. This procedure 

involves an inspection of the site (through photographs and videos). In addition, biological growths can threaten 

the health of those who frequent these places. The World Health Organization states that the most important effects 

are the increased prevalence of respiratory symptoms, allergies, asthma, and immune system disorders. This work 

aims to raise awareness of this fact and contribute to the identification of an automatic form of biological growth-

type defects in images of buildings. To make this possible, we need a dataset of imaging building components with 

and without biological growths. Subsequently, deep learning methods are applied to allow the automatic 

identification of this type of defect in the images, and the results are analysed. A pre-trained VGG16 model was 

used. The dataset was annotated and divided into groups for training, validation, and testing. The model achieved 

an overall accuracy of 90%. This work demonstrates the potential of using Deep Learning (DL) in the maintenance 

and rehabilitation of urban infrastructures, highlighting the efficiency and sustainability of these processes and the 

importance of adjustments to ensure the stability of AI models. 
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Benchmarking Meta AutoML 
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Abstract 

Meta Automated Machine Learning (Meta AutoML) is a concept that allows data scientists and domain experts to 

generate effective Machine Learning models automatically. To achieve this, Meta AutoML merges existing 

AutoML solutions into one ensemble that searches in parallel for their best ML model. OMA-ML (Ontology-based 

Meta AutoML) is a Meta AutoML platform. While AutoML solutions have been benchmarked and evaluated for 

their performance, there has been no research on benchmarking the competitiveness of Meta AutoML platforms 

against traditional data science approaches. This paper addresses this by introducing a benchmark suite composed 

of 60 datasets from three selected ML benchmarks. The benchmark covers binary and multi-class classification. 

The efficiency of OMA-ML models has been evaluated using the best community results from OpenML. 

Additionally, the overall competitiveness of OMA-ML has been evaluated by comparing its results to all OpenML 

community submissions. It could be shown that OMA-ML produces top ML models in 29 out of 40 datasets 

compared to the best data science approaches from OpenML. 
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Benefits and Challenges of Artificial Intelligence in Public 

sector: A Literature Review 

Leif Jonas Tveitaa, Eli Hustada* 

aUniversity of Agder, Kristiansand, Norway 

 

Abstract 

This literature review explores the application of artificial intelligence (AI) in the public sector, assessing its 

benefits and challenges. The study is motivated by the goal of enhancing efficiency in the public sector. AI can be 

applied in various areas, including administrative functions, education, and healthcare services. By automating 

tasks and providing predictive insights from historical data, AI enables smarter and faster processes. This, in turn, 

improves efficiency in public decision-making and overall service delivery.  A systematic literature review by 

searching in the Scopus database yielded 20 relevant articles. Utilizing a concept matrix, we mapped key concepts 

and interrelationships within the information systems literature. The matrix reveals that AI adoption in the public 

sector can enhance efficiency, boost service delivery, and optimize resource allocation through automation and 

advanced AI utilization. Conversely, the study identifies challenges in AI adoption. Complexities in the adoption 

process necessitate addressing issues of trust, ethical considerations, and human resource management. Moreover, 

effective change management is crucial in the adoption process. The findings underscore the need for clear 

regulatory guidelines and ethical frameworks for AI usage in the public sector. Additionally, investing in training 

and expertise is vital to ensure responsible and effective AI adoption. 
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Abstract 

This study presents a systematic literature review aimed at exploring the challenges organizations face when 

migrating from traditional IT systems to cloud-based solutions. The growing adoption of cloud services underscores 

the need for a deeper understanding of the potential obstacles in this transition.  Cloud computing, known for its 

flexibility, accessibility, and agility, demands a redefined approach to IT service delivery and significantly alters 

expectations from IT vendors. This research delves into both the technical and organizational aspects crucial for a 

successful transition to cloud solutions. Utilizing multiple databases, we identified pertinent research studies and 

employed a concept matrix to map key concepts and their interrelationships within the literature. The selected 

studies provide a diverse array of insights, reflecting the evolving landscape of cloud technology adoption across 

various sectors. Through our analysis, we categorized 14 key challenges into organizational, technological, and 

compliance factors. The identified research gap offers opportunities to propose avenues for future research 

exploration. 
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Müjen Kavak*, Lazar Rusu 
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Abstract 

In the digital era, the development of new technologies like artificial intelligence (AI) greatly impacts organizations. 

Many organizations undergo a digital transformation (DT), an organizational change that uses innovative digital 

technologies and strategic leverage of resources and capabilities to provide value for its stakeholders. As part of 

the digital transformation strategy, AI technologies offer great opportunities to gain a competitive advantage. 

However, AI poses some serious challenges to organizations. Understanding AI's opportunities and challenges is 

critical for organizations and society. This research addresses the challenges and opportunities of AI in DT through 

a systematic literature review using the PRISMA framework as a research strategy. The data was retrieved from 32 

articles as a final result of a search through well-known databases (Scopus and Web of Science) and was analyzed 

using the content analysis method. The results can be useful for organizations that wish to know the challenges and 

opportunities of using AI in DT as part of their digital transformation strategy. Each organization can evaluate the 

findings of this study based on its specific needs and expectations for utilizing AI in DT, and leverage AI benefits 

such as increased efficiency and better decision-making. 
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Challenges and Solutions for Eduroam Network Security 
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Abstract 

Enterprise Wi-Fi networks play a crucial role in facilitating seamless connectivity for businesses and public entities 

- including academic institutions - providing a scalable and secure infrastructure. Within academic settings, these 

networks are integral for delivering services to students, with Eduroam standing out as one of the most widely 

recognized university Wi-Fi Enterprise networks. Eduroam utilizes 802.1x protocols and TLS tunnels to establish 

mutual authentication. Eduroam caters to a diverse population of students and faculty worldwide, managing a vast 

number of unregulated devices, some of which, require manual configuration to operate in a secure setting. This 

study focuses on assessing the security robustness of the 802.1x protocol, specifically within the Eduroam 

framework. Our investigation involves conducting security assessments at a Portuguese university. Our findings 

indicate that a passive attack, where users simply carry their devices, has the potential to compromise credentials 

for over a third of the tested students. To address this vulnerability, we present recommendations aimed at 

enhancing the security posture of Eduroam and similar systems. 
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Abstract 

This study aims to explore the use of chatbots in optimizing the flow of medical emergency care, focusing on a 

case study carried out in Minas Gerais, Brazil, in a medical emergency hospital. The methodology involved 

observational research to identify needs arising from the high flow of patients and long waiting times. Subsequently, 

a chatbot framework was developed for potential implementation in hospital services. This framework was 

developed after a comprehensive literature review and analysis of existing chatbot systems in similar contexts. It 

integrates essential criteria to effectively manage the flow of emergency medical care, addressing identified 

challenges. The results highlight the potential of chatbots to optimize emergency medical services and reduce 

patient waiting times. Overall, this research provides knowledge into developing chatbot frameworks tailored to 

the specific needs of emergency medical care environments. 
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Abstract 

Over the past decade, cloud computing has solidified its position as the primary platform for managing and 

processing extensive datasets within organizations. Despite its manifold advantages, integrating cloud computing 

into an organization's IT strategy poses considerable challenges. This study undertakes a systematic literature 

review spanning the years 2018 to 2023 to comprehensively understand and categorize the hurdles associated with 

cloud computing adoption. These challenges span organizational, technical, legal, and financial domains. Notably, 

technical challenges emerge as the most prevalent, with concerns regarding "privacy and data protection" featuring 

prominently. Strategically addressing these obstacles is paramount for organizations to optimize the benefits of 

cloud computing while overcoming potential hindrances during the adoption journey. By navigating these 

challenges adeptly, organizations can enhance operational efficiency, facilitate innovation, and achieve competitive 

advantage in today's dynamic business landscape. 

 
Keywords: Cloud Computing; Issues; Adoption, IT. 
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Abstract 

This paper compares the performance of Simulated Annealing and Tabu Search meta-heuristics in addressing a 

parallel machine scheduling problem aimed at minimizing weighted earliness, tardiness, total flowtime, and 

machine deterioration costs—a multi-objective optimization problem. The problem is transformed into a single-

objective problem using weighting and weighting relative distance methods. Four scenarios, varying in the number 

of jobs and machines, are created to evaluate these metaheuristics. Computational experiments indicate that 

Simulated Annealing consistently yields superior solutions compared to Tabu Search in scenarios with lower 

dimensions despite longer run times. Conversely, Tabu Search performs better in higher-dimensional scenarios. 

Furthermore, it is observed that solutions generated by different weighting methods exhibit similar performance. 
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Abstract 

As information systems perform tasks that normally require human intelligence in companies, Artificial 

Intelligence (AI) can act as support for making faster and better choices, or it can make fully automated decisions 

without human involvement. This paper contributes with some empirical insights to the research question: What 

are the consumer perspectives on the increasing use of Artificial Intelligence in real life scenarios? Inspired by 

Watson and Nations’ Creepiness Scale we conducted an online survey (n=306) in Spring 2023. We also conducted 

a small experiment with AI creating a picture. This data material allowed us to conduct both descriptive statistics 

and thematic and sentiment analysis. In sum, people are medium scared by AI taking over human tasks. When 

presented with seven scenarios, our participants find it helpful that AI recommend which movies to watch. At the 

opposite end, they are skeptical towards having their exams assessed and graded without human involvement. 

Regarding a very private scenario of getting engaged and receiving tailored advertisements, the response was “this 

is so wrong”. From the qualitative data analysis, we observed that the participants wanted the best of both worlds: 

they request AI in addition to human decision-making. Our contribution is mainly insights, but we also raise 

suggestions for future research. Thus, we hope this study is useful for researchers within this field, as well as 

companies that want to use AI in decision-making that affects their consumers. 
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Abstract 

Precision Agriculture (PA) systems, crucial for modern farming, heavily rely on data gathered from various sensors 

often connected through an Internet of Things (IoT)-based environment, wherein cybersecurity challenges must not 

be neglected. To address such challenges, this paper explores conventional security approaches and Zero Trust (ZT) 

principles oriented to PA. To that end, a practical case-study focusing a precision viticulture device known as 

VineInspector is assessed in terms of susceptibilities, encompassing unauthorized physical access, manipulation of 

sensor readings, and tampering of data communication. As a result of that assessment, a set of recommendations 

are provided to ensure integrity, confidentiality, and availability of agricultural data, with applicability to PA 

devices operating in conditions similar to the one considered for the referred case-study. 
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Abstract 

The digitalization of the agricultural sector has been unlocking innovative farming strategies that range from 

intensive and accurate crop monitoring to informed decision making for field interventions that, currently, may be 

carried out by humans and machines, towards an increasingly more sustainable production. Notwithstanding, 

digitalization also raises security threats, such as hacking, malware, and phishing attacks, which are particularly 

concerning due to the vulnerability of implemented systems, leaving gaps for data breaches, theft of confidential 

information, and disruptions in agricultural operations, with potential for severe economic and social impacts. 

Having such concerns in mind, this paper explores the current state of Cybersecurity in Precision Agriculture (PA) 

and the Internet of Things (IoT), with the goal of providing an overview of the latest trends, developments, and 

challenges related to digital security within the contexts of the referred areas. Additionally, a comprehensive 

approach addressing Cybersecurity issues is proposed, considering an PA-oriented IoT platform under development 

known as mySense (https://mysenseapi.utad.pt) as a case-study, aiming at identifying vulnerabilities in it and 

proposing recommendations to cope with the security challenges in environments characterized by the rapid 

technological progress and digital transformation in agriculture that have been witnessed. 
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Abstract 

The paper discusses techniques for designing a seamless architecture of information systems (IS), which the author 

has developed and used in actual practice for many years. A seamless architecture is an architectural description of 

an IS that defines explicit connections between elements of architectural models of various architectural 

representations. Design techniques are based on the adaptive clustering method developed by the author, which 

allows one to bridge technological gaps between architectural abstracts of different levels and to link architectural 

models in such a way as to ensure the design of a more detailed model based on a model of a higher level of 

abstraction. Seamless architecture also solves the problem of traceability of requirements from the business process 

level to the functional and logical architecture of systems. 

 
Keywords: Information system, seamless architecture, design, architectural model, adaptive clustering method. 

  

                               
* Corresponding author.  

E-mail address: gntsip@gmail.com 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

33 

 

Designing an information system to support family policy 

making – the digital transformation of the policy making 

process 

Evangelia Kopanakia,*, Dimitrios S. Stamoulisb 

a Department of Business Administration, University of Piraeus, 80 Karaoli & Dimitriou Str., 185 34, Piraeus  
b Department of Informatics and Telecommunications, National and Kapodistrian University of Athens, Ilisia, Athens, 16122 

 

Abstract 

Policy making in the public sector is mainly supported by databases, as well as by the dispersed use of software 

tools. Information resources, not matter how extensive they may be, do not constitute information systems support 

for policy making. Drawing on the analogy of ERP systems for the private sector, information systems in the public 

sector are absolute necessary for evidence-based, data-driven policy making. Recognizing the complexities and 

multifaceted nature of family-related issues, the family policy domain is used to exemplify the design and usage of 

such information systems. Therefore, this paper proposes the conceptual design of a family policy information 

system (FPIS), which can be generalized for other policy making areas. By leveraging advanced digital 

technologies and methodologies, such as social analytics and stakeholder engagement tools, the proposed 

conceptual architecture of an FPIS facilitates evidence-based, data driven decision making to address the diverse 

needs of policy making support in an integrated manner. The design of an FPIS exemplifies the digital 

transformation of the policy making process in the public sector.  
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Abstract 

This study investigates the barriers and drivers of digital transformation within the European Union's (EU) 

Agencies, focusing on one of the European Commission’s (EC) decentralised agencies. As digital technologies 

evolve rapidly, EU agencies face unique challenges and opportunities in integrating emerging technologies into 

their operations. The research employs a qualitative case study utilising semi-structured interviews to gather rich, 

detailed insights. The findings reveal that strategic alignment, leadership commitment, and technological 

infrastructure significantly influence the success of digital transformation initiatives. However, challenges such as 

resistance to change, regulatory constraints, and resource limitations determine the pace and effectiveness of 

transformation efforts. This research contributes to further our understanding of digital transformation in the public 

sector and offers practical insights for EU agencies. By highlighting the EU agency's specific conditions, the study 

provides a foundation for policy and strategy development to enhance digital capabilities across the European 

public sector. The findings also further our understanding of the complexities of managing digital transformation 

within highly regulated environments like the EU, offering a roadmap for future research and practice in the public 

sector. 
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Abstract 

Process discovery represents a high percentage of the time demanded along the business process management 

lifecycle. Texts in natural language, or process descriptions, can be explored as a critical information source. 

Extracting information automatically from these documents is challenging due to their ambiguity and complexity. 

While various (semi-)automated solutions are proposed in the literature, functional code access is rare, and tool 

deployment is almost nonexistent. This research introduces an accessible web interface that allows users to upload 

process descriptions and interact with the text, automatically identifying the main process elements from the 

Business Process Model and Notation. Interactions include highlighting elements associated with specific 

participants. An evaluation experiment with ten potential real-world users was conducted to assess the tool's 

benefits. The experiment compared performance in answering questions related to process descriptions across three 

scenarios: using plain text, using the proposed tool, and using ChatGPT. Results indicated an advantage in using 

the tool, particularly regarding time consumption. Data collected on ChatGPT usage also provided insights into 

how users leverage this technology for problem-solving. 
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Abstract 

This project focuses on the development and implementation of a Mini Learning Factory (Mini LF) 5.0, aligned 

with the principles of Industry 5.0, Cyber-Physical Systems (CPS), and Open Design. Industry 5.0 emphasizes 

human-centric innovation, fostering collaboration between humans and machines while promoting 

sustainability.CPS facilitates the integration of the physical and digital realms, enabling more agile and flexible 

production processes. Open Design plays a pivotal role by encouraging collaborative participation, transparency, 

and the democratization of knowledge, which leads to more personalized and sustainable solutions in product and 

service design. The research adopts the Design Science Research (DSR) methodology, involving problem 

identification, artifact development, evaluation, and iterative improvement. The goal is to create a replicable, low-

cost training environment that equips students with practical skills in line with Industry 5.0's requirements. The 

Mini LF 5.0 also aims to explore new methods for human-machine interaction, collaborative communication, and 

sustainable production, while ensuring the technical and financial viability of the project for wider adoption. 
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Abstract 

The transition to Industry 4.0 is complex and fraught with challenges. There is compelling evidence that 

demonstrates that Small to Medium Sized Enterprises (SMEs) are struggling to implement digital technologies and 

consequently they are not reaping their associated benefits. Industry 4.0 technologies are often developed by and 

for large firms, overlooking the unique challenges SMEs face. Despite its importance, there is a dearth of evidence 

relating to what these unique challenges are and how these digital transformation initiatives are implemented in 

practice. This research aims to address some of these concerns. We present preliminary results from a structured 

literature review to identify and categorize the specific challenges faced by SMEs. After screening, 133 papers 

remained for analysis from which preliminary results were obtained. The results shed light on an important but 

heretofore neglected area that has implications for scholars. By understanding these challenges, SMEs can tailor 

their strategies and allocate resources more effectively.  
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Abstract 

The aim of the study is to investigate the structure of digital tools, as well as the impact of their use in 

entrepreneurship education on entrepreneurial intention and the readiness of entrepreneurs to attract development 

funding. Within the framework of this study, special attention was paid to gender issues, based on the results of 

previous studies, which indicate that women have less opportunities and willingness to attract funding for their 

business ideas. Attention is drawn to Latvia, where women are lagging behind in entrepreneurship. Considering the 

relatively recent emergence of digital tools, there is very little research on the impact of their use in increasing 

entrepreneurial intention and attracting development funding. As a result of the study, proposals for stakeholders 

on how to design and use digital tools in entrepreneurship education in training young entrepreneurs are developed. 

Higher education institutions, development finance institutions, governmental and non-governmental organizations 

involved in entrepreneurship policy formation, promotion of entrepreneurship and representation of entrepreneurs’ 

interests, as well as local governments are examples of stakeholders within the framework of this research. 
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Abstract 

Information and communications technologies are constantly evolving. However, exploiting their potential to solve existing 

problems in the most effective way remains a challenge. The effectiveness requires ease and simplicity in line with people's 

expectations, to help them resolve complex management, decision-making and intervention situations in a timely manner. The 
rescue organizations deal diary with delicate situations to support whom requires help against incidents. Difficulties with the 

localization, incapacities to interact in real-time with people and professionals, incapacity to understand what is and how to 

transport the appropriate equipment, are some of the problems to overcome when an incident occur. This research proposes a 
distributed system architecture to support an interoperability hub for effective integration of new communications devices, 

using distinct communications protocols, offering a set of management services to facilitate their localization, operation and 

decision-making support. Internet of Things architecture patterns and specific microservices for LoraWan and MQTT protocols 
were developed to demonstrate those purposes, The integration of new devices, their scalability and the easy interoperability 

with other information systems, were perfectly explored and supported on the experimentation. 
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Abstract 

The increasing development of Artificial Intelligence for social good brings immense potential to address pressing 

societal challenges. However, there is a growing recognition that realising this potential requires moving beyond a 

top-down approach and actively empowering communities to shape AI development. This paper argues that 

engaged scholarship is essential for facilitating this empowerment and ensuring that AI for social good benefits the 

communities it aims to serve. The purpose of this paper is to explore how engaged scholarship can bridge the gap 

between AI expertise and community needs. The findings indicate that engaged scholarship is the key to achieving 

this empowerment, emphasising collaboration, co-creation, and action-oriented research. The study analyses the 

challenges and opportunities within this domain; this paper provides a roadmap for researchers, practitioners, and 

policymakers to foster community empowerment in AI for social good. We argue that by focusing on community 

voices and priorities, the engaged scholarship can unlock the transformative potential of AI to create more equitable 

and just societies. 
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Abstract 

In computational argumentation theory, an argument is composed of a set of premises that collectively support a 

conclusion. An argument is often employed in a reasoning process where the internal structure can justify or explain 

decisions in real-world scenarios. When arguments participate in an argumentation process, the reasoning involves 

complex, contradictory, or incomplete information. In this paper, we introduce a method for extracting potentially 

essential arguments from consistent datasets. These arguments serve to explain the classifications produced by 

supervised machine learning algorithms by identifying the sets of premises that justify the predictions. We applied 

this method to five datasets, demonstrating how the generated arguments can effectively elucidate classification 

outcomes. The results showed that our approach can identify the relevant features that explain the possible reasons 

for the classification. Our findings highlight the method's capability to enhance the interpretability of machine 

learning models by providing straightforward, clear, and premise-based explanations for their outcomes. 
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Abstract 

Digitalization has changed the way enterprises work, collaborate, and compete in business. Digitalization regularly 

works through Information Systems. Information Systems (IS) and related digital technologies may lead to various 

changes in organizations. The term Digital Transformation(DT), usually labels those changes that arise from 

disruptive technologies such as Artificial Intelligence, Internet of Things, Blockchain, etc. These technologies are 

the ingredients of today’s information systems. The purpose of this paper is to investigate the effects of information 

systems on enterprise transformation in various degrees of change. So, after a literature review focusing on 

enterprise change and digital transformation, a four-level classification of IS-enabled changes has been shown. 

Next, the types of changes are examined through a case study of an industrial Holding in Iran. Findings show the 

main shortcomings of similar organizations to confront change as follows: (i) Lack of sustained management 

commitment and leadership to change; (ii)Technical immaturity for employing DT (iv) Resistance to change (v) 

Unrealistic scope and expectations about information systems projects and digital technologies. We conclude that 

ISs can promote various degrees of enterprise change, ranging from incremental to radical. The paper highlights 

the mutual roles of Information systems in Enterprise Transformation.  
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Abstract  

Adaptive user interfaces can lead to better user experience and task accomplishment, when tailored to the users’ 

needs and helping to understand the complex task structure and functionality of e-commerce applications. SitAdapt 

is an intelligent development and control system for building and running situation-aware adaptive user interfaces 

for model-based e-commerce web-applications. This paper first briefly introduces the concept of adaptive user 

interfaces and the underlying SitAdapt system for developing and running such interactive applications. It then 

focuses on the results of a study-based evaluation of users’ familiarity with the term adaptivity in general and the 

different adaptation-types implemented for an interactive travel-booking application that serves as a testbed for 

assessing the performance and user experience of situation-aware web-applications. The main research contribution 

of this paper is to examine how users in different age groups and with different experience in digital technologies 

understand, perceive and accept the concepts of user interface adaptivity.  
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Abstract 

The study of demand in a dynamic and complex market economy has been a point of discussion in observing 

consumer behavior. Entrepreneurs have struggled with market research as customer discovery can be costly and 

time-consuming. The concept behind non-intuitive demand curves has increased the complexities of predicting 

demand. Large language models (LLMs) are observed to be computational models for humans, having the innate 

capacity to simulate human behavior and decision-making. Through a simulation model and the agent-based 

modeling system (ABMS) approach, entrepreneurs can utilize LLMs by using their ability for customer discovery. 

By applying prompting frameworks and chain-of-thought (CoT), LLMs such as ChatGPT-3.5 can generate 

customer willingness-to-pay (WTP) without fine-tuning the model. The study experimented on two business 

models that pertained to Veblen demand and prompted GPT-3.5 to simulate WTP without any explicit references 

to “Veblen” to determine its inherent knowledge. The results show that some customer simulations generated with 

GPT-3.5 appear to form a non-inverted demand curve. Future studies may be considered to understand the LLM’s 

capability of perceiving socio-economic and psycho-emotional behavior regarding product demand and 

consumption. 
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Abstract 

Enterprises responded to the COVID-19 outbreak by deploying various digital technology interventions to achieve 

business resilience. However, little is known about the nature of enterprise digital technology resilience that 

emerged during the pandemic and how these can inform businesses to build resilience for future pandemics. The 

purpose of this study therefore is to explore digital technology interventions and enterprise resilience during the 

pandemic to inform the development of a pandemic resilience framework for future pandemics. A systematic 

literature review is being conducted on twenty-three relevant articles sourced from the Scopus database on digital 

technology intervention and resilience during the COVID-19 pandemic. The analysis of the relevant articles using 

VOSviewer visualisation revealed five key thematic areas namely information systems, digital health, digital 

intervention and social media; COVID-19 and wellbeing, and digital resilience. The nature, scope and type of 

digital technology interventions were mainly data resources, information systems and online platforms. Generally, 

businesses faced technical, motivational and governance challenges deploying digital technology intervention to 

emerge resilient from the pandemic. The study concluded that the need for future pandemic preparedness is now, 

and the lessons learned from businesses in using digital interventions during the recent pandemic are useful. The 

implications of the study for businesses, policymaking and theorizing in the area of digital intervention and 

resilience have been highlighted. 
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Abstract 

Enterprise systems are complex solutions to diverse needs of companies, but their extent does not typically span 

firm boundaries. Instead, there are different ways to handle inter-organizational IT requirements, including digital 

platforms that have established their position in the recent years. Despite the significance of enterprise systems for 

the companies and the growing interest in business-to-business digital platforms, the relationship of the two remains 

largely unexplored. Our qualitative case study utilizing grounded theory analysis portrays the trajectory from 

multiple enterprise systems into a new B2B platform. We show how shared problem space powers an intentional 

and clearly defined change, leading to a co-existence of the enterprise systems and the digital platform, and an 

alignment of interests between the stakeholders. This relationship of the platform and enterprise systems is more 

balanced than the one-way dependency presented in the literature, where the complementing systems are subject 

to the platform core.  
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Abstract 

Sign language recognition is a growing area of research, with applications ranging from gestural communication 

to controlling devices using gestures. One of the challenges inherent to sign language recognition is the ability to 

translate gestures into meaningful information, such as letters, words or even sentences. Machine Learning, which 

has emerged as a powerful tool for solving a wide variety of complex problems, namely in the field of computer 

vision, plays a key role, enabling computers to understand and interpret complex gestures. In this paper, we present 

a Machine Learning model focused on classifying hand gestures that represent the letters of the Latin alphabet. The 

objective of this work is to create a solution capable of accurately identifying which letter of the Latin alphabet is 

being represented by a hand gesture in an image. To classify manual gestures was used the Random Forest Machine 

Learning classification model, which is fed with the vector of features extracted from the region of interest in the 

image. To implement the proposed approach, a database of RGB images of hand gestures was created. To extract 

the characteristics of the gestures, was used the MediaPipe open source framework. The solution presents hand 

gesture classification precisions by class ranging between 98.8% and 74.4%, with an accuracy of 92.3%, that 

represents an improvement over previous approaches. 
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Abstract 

Sustainability has emerged as a critical concern for policy makers, regulatory bodies, and enterprises worldwide. 

In response to this growing emphasis, new sustainability regulations necessitate heightened attention to 

sustainability-related indicators, aligning with both national and European Union requirements. Recent scholarly 

literature underscores the significance of Enterprise Resource Planning (ERP) systems in advancing sustainability 

within organizations. In this study, we investigate the impact of ERP implementations on sustainability performance 

in two distinct enterprises. Through an in-depth analysis of the companies, we explore how ERP systems contribute 

to achieving various United Nations Sustainable Development Goals. Our findings reveal that ERP systems play a 

pivotal role in driving sustainable business practices by enabling efficient resource management, supporting 

sustainable infrastructure, and enhancing transparency and accountability. This research not only underscores the 

operational efficiency benefits of ERP systems but also positions them as essential enablers of broader sustainable 

development objectives. By shedding light on the experiences of these two enterprises, we provide valuable insights 

for practitioners, policymakers, and researchers seeking to enhance sustainability through technology adoption. 
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Abstract 

This study aims to create an artificial neural network (ANN) model with a multi-layer perceptron (MLP) 

architecture, designed to analyze the CVs of candidates for the position of sales consultant. To do this, a database 

of 600 CVs cataloged with scores from 0 to 10 by specialists with experience in recruitment and selection (R&S) 

is used. Fourteen characteristics are extracted from each CV, including ordinal and nominal attributes. A model 

with 3 hidden layers is used, which is trained with a split of 80% for training and 20% for testing. The activation 

function chosen for the hidden layers is the Rectified Linear Unit (ReLU), using the "adam" optimizer with a 

backpropagation algorithm during training using the Mean Squared Error (MSE) performance metric. The results 

show that the model is effective, giving a Mean Absolute Error (MAE) of 0.33, MSE of 0.37, Root Mean Squared 

Error (RMSE) of 0.61, and an r² Score of 0.96. These data not only confirm MLP's ability to replicate human 

accuracy but also suggest that such technologies can provide a faster and less biased tool for evaluating CVs. This 

performance of ANN indicates avenues for future research into the integration of other Artificial Intelligence (AI) 

technologies to refine the interpretation of less quantifiable characteristics, as well as making the process of R&S 

of new candidates in companies more agile. 
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bPublic Power Corporation (PPC) S.A, Athens, 10432, Greece 

 

Abstract 

This paper presents insights for effectively deploying Human - Artificial Intelligence (AI) collaboration in the 

context of case management. Through an empirical study involving public sector organizations and case 

management enterprise systems providers, the research identifies specific tasks well-suited for augmenting human 

capabilities with AI. Additionally, the study points to capabilities required for organizations involved including 

regulators and suggests tactics for successful transition management. The findings highlight the potential of AI for 

efficiency improvements while emphasizing the importance of human involvement for trustworthy outcomes. By 

identifying opportunities for increasing automation while maintaining human control, this study contributes to both 

research and practice in the field of Human - AI collaboration. 

 
Keywords: Artificial Intelligence; AI; Human-AI Collaboration; Augmentation; Case Management, Enterprise Systems; Process 

Streamlining. 

                               
* Corresponding author. Tel.: +47 38 14 24 18; fax: +47 38141001 

E-mail address: polyxenv@uia.no 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

55 

 

Implementation of information systems for the long-term 

reuse of data in humanities research 

Thomas Asselborna,*, Ralf Möllera, Sylvia Melzera,b 

aUniversität Hamburg, Institute for Humanities-Centered Artificial Intelligence, Warburgstraße 28, 20354 Hamburg, Germany 
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Abstract 

In today's rapidly evolving business landscape, organizations are increasingly reliant on enterprise information 

systems (EIS) to effectively manage and utilize their data. These EIS often require significant investment in terms 

of resources, expertise and infrastructure to develop and maintain. However, the benefits of EIS extend beyond 

large enterprises, and the principles underlying the approach proposed in this article can be of great benefit to 

organizations of all sizes, including small and medium-sized enterprises (SMEs). We present a novel approach to 

build individual information systems with low resources and low overhead, focusing on the long-term reuse of data 

using humanities research as an example. Although the context is specific to the humanities domain, the underlying 

concepts and technologies can be easily adapted and applied to the EIS domain and offer several benefits for 

organizations seeking to optimize their data management and collaboration practices. 
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Abstract 

In the context of city hotels in Colombo, Sri Lanka, this research explores the strategic implementation of Virtual 

Reality (VR) to elevate guest experiences. Through structured interviews with eight city hotel managers and a 

survey of guests, the study aims to capture valuable insights into adopting VR technology within the hospitality 

sector, especially in luxurious city hotels. The data collected provides a comprehensive understanding of how these 

establishments perceive, implement, and navigate the challenges of integrating VR into their guest experience 

offerings. The study's findings shed light on various aspects, including the managers' experiences with VR 

implementation, perceptions, challenges faced during the process, and the significant benefits, such as enhanced 

guest satisfaction and operational efficiency. Additionally, the research explores best practices that can be employed 

by city hotels when incorporating VR technology and dive into the factors considered, such as challenges, concerns, 

and strategies associated with implementing VR for guest experiences. The main technological challenges of 

implementing VR in luxury hotels are the high initial investment and ongoing maintenance costs, coupled with the 

need for specialized training and technological expertise. As the study concludes, it emphasizes the significance of 

implementing VR as a technology to enhance guest experiences in luxurious city hotels, paving the way for 

innovation and differentiation in the competitive hospitality landscape of Colombo, Sri Lanka. 
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Abstract 

This paper presents work from a project carried out following the Innovation Pact for the Digital Transition of the 

Textile and Clothing Sector, having as reference a project in a textile entity that is part of the Pact. Its focus is on 

implementing intralogistics solutions within the company. Currently, intralogistics is seen as the area of Logistics 

4.0 that will most benefit from the implementation of new digital technologies, naturally leading to significant 

management challenges, such as the change of traditionally manual jobs with big human influence to more 

collaborative jobs. Since intralogistics manages the flows of materials and information, its automation becomes 

preponderant in increasing the competitiveness and sustainability of companies, which is one of the motivating 

factors for increasing productivity and efficiency, through the elimination of activities that do not add value, such 

as transportation, separation, and preparation of materials. Difficulties in finding manufacturing orders already 

prepared, due to being several orders allocated to the same compartment; the efforts applied in transporting 

documentation; supplying materials, or surplus segregation for subsequent recycling; are some of the factors that 

generate low productivity. This project aimed to reduce these difficulties by implementing solutions such as 

Autonomous Mobile Robots, a Vertical Lift Module and an Automated System for separating surplus textiles. 
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Abstract 

Outsourcing is a fundamental practice for organizations since it increases the management's focus on the core 

business and contributes to boosting business performance. Success Management, centered on defining, leveraging, 

and securing the success of endeavors at maximum levels, emerges in this context as an approach that should be 

explored due to its potential to optimize results. This article proposes and discusses the implementation of Success 

Management in the context of Information Technology (IT) outsourcing endeavors. A Design Science Research 

(DSR) project was carried out in a large multinational company. We contribute to the literature by proposing a 

Success Management process suited to the context of IT outsourcing. We also analyze the effects of applying the 

Success Management process in an organization, describe its feasibility and suitability in the outsourcing context, 

and discuss the contribution to improving organizational performance. Results contribute to the literature by 

expanding the Success Management theory to the IT outsourcing context. 
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Model for named entity extraction from short fire event-
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Abstract 

This paper provides the neural network model for Name Entity Recognition (NER) from short texts related to fire 

events. We have used the pre-trained masked model SlovakBERT and fine-tuned it for our NER task. In our NER 

classification, we used seven different classes: fire_area, keyword, time, unit, equipment, location, and 

outside/others. As no related publicly available NER Slovak dataset exists, we first downloaded 2355 posts from 

news and other social media and then manually annotated 1869. In other words, these 1869 posts contain at least 

one class from the list presented above, different from others. Our best solution has achieved an overall precision 

of 0.83, recall of 0.84, F1: 0.83 and accuracy of 0.94 on test data. These results are really promising even we don’t 

have large corpus of training data and can be further improved e.g. by using more training data, tuning 

hyperparameters or changing the model. Presented model can also be relatively easy adapted for different natural 

disasters. 
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Abstract 

In the current era of digital transformation, adopting circular business models that blend circularity principles 

with advanced digital technologies, is fundamental for sustainable industrial practices. This paper suggests a 

semantic model for a Digital Twin based on an Asset Administration Shell. It also explores the Digital Product 

Passport topic since this will be the final goal for the Digital Twin. The Digital Product Passport serves as a 

complete digital record of the product life cycle to improve traceability and circularity. The Asset Administration 

Shell provides a standardized digital representation of assets, facilitating interoperability and fluid data exchange. 

By taking advantage of a Digital Twin, industries can optimize performance and predict product needs. Moreover, 

it enriches the Digital Product Passport with updated and accurate data, facilitating traceability and efficient product 

management. The application of semantic models ensures a consistent interpretation of data across all platforms, 

increasing the reliability of digital interactions and interoperability. This article explains the potential of these 

technologies to promote a circular economy, focusing in the particular case of the Digital Product Passport.   

 
Keywords: Circularity; Digital Product Passport; Asset Administration Shell; Digital Twin. 

                               
* Corresponding author.  

E-mail address: ampv@estg.ipp.pt 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

61 

 

Navigating Blockchain Assimilation in Private Institutions:  

A Multi-Level Perspective Analysis 

Julia Staszczaka,*, Patrick Mikalefa, Spyros Angelopoulosb  

a Department of Computer Science, Norwegian University of Science and Technology, Trondheim, Norway 
b Durham University Business School, Durham, UK 

 

Abstract 

Despite the numerous initiatives aimed at developing blockchain-based solutions, the majority of relevant projects 

fail to progress beyond the proof-of-concept phase, leading to discontinuation or shifts towards alternative 

technologies, different use cases, or industries. Prior studies have attempted to grasp the phenomenon of blockchain 

adoption, however a comprehensive understanding of the broader process that organizations undergo when 

assimilating a new and complex digital technology has been neglected, and real-world implications remain elusive. 

To address this lacuna, we use the Multi-Level Perspective framework to gain deeper insights into why 

organizations struggle to implement and use blockchain solutions. Such an approach considers both the 

technological aspects of Blockchain as well as the wider socio-technical context in which it is embedded. This 

exploratory qualitative study incorporating expert interviews with practitioners operating in diverse contexts 

enabled us to provide a more nuanced exposition of the phenomenon and assess the alignment of the Multi-Level 

Perspective with the needs of practitioners. Our findings showcase two prominent emerging influences: Techno-

Optimism Disparity and Hype vs Adoption Discrepancy that extend the Multi-Level Perspective influencing the 

evolution of technological transitions in the context of blockchain. 
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Abstract 

This paper examines the impact of successful digital transformation on business performance and the inclination 

towards adopting the Metaverse, employing Partial Least Squares Structural Equation Modeling (PLS-SEM) for 

analysis. Results from a diverse sample indicate that digital transformation significantly enhances business 

performance and fosters a positive attitude towards Metaverse integration. Moreover, business performance 

positively influences Metaverse adoption intentions, moderated by the organization's digital transformation level. 

Highlighting digital transformation's role in enabling Metaverse readiness, this study offers insights for businesses 

aiming to navigate the emerging digital landscape, emphasizing the synergy between digital maturity and 

technological innovation. 
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Abstract 

Enterprise Information Systems have a long-established and crucial role for modern organizations, as they enable 

seamless integration and management of critical business processes, ensuring efficiency in operations, data 

accuracy, and enhanced decision-making capabilities. One of their most interesting emerging technologies refer to 

the use of Artificial Intelligence as they may seamlessly automate routine tasks, offer predictive analytics, and 

provide deep insights, ultimately leading to intelligent data-driven decisions and improved operational efficiency. 

Of course, this direction of work is accompanied by some important challenges that come from the opacity of 

certain AI models and their potential biases due to low-quality training data used. In this paper, we argue that such 

challenges can be mitigated by a novel framework able to integrate, in a transparent manner, quality-related 

metadata on datasets used for training the AI-enabled emerging technologies in the field of EIS systems. These 

metadata are minted as Non-Fungible Tokens (NFTs) over the blockchain. 
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Abstract 

This article suggests a shift towards more sustainable and digitally integrated business models and practices. This 

article discusses the potential benefits of using a business canvas, the Triple Bottom Line (TBL) Co-creation canvas, 

in planning for sustainable business growth and the role of co-creation in achieving sustainability goals, through 

digital transformation and collaboration. Based on a test, with students from different informatics and Information 

system disciplines in the CoDeAI summer school, 2024, this article concludes that the TBL Co-creation canvas is 

a useful tool in this matter, thus giving a proof of concept to this method. It functioned well in a social setting such 

as this summer school. Inter-disciplinary as in this summer school is comparable to what the context will be like in 

industry innovation work. Also, the authors found that the outcome of such workshops can be processed further 

using generative artificial intelligence (AI). 

 
Keywords: Business canvases; Co-creation; Triple Bottom Line; electronic workspaces; workshop-setting; inter-disciplinary 
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Abstract 

This paper investigates the application of people tracking technologies within brick-and-mortar stores, offering a 

literature review on the various use cases these technologies address. The study identifies five primary use cases: 

“Customer flow analysis”, “Customer/Employee behavior analysis”, “Shopping space management”, “General 

people counting and tracking”, and “Location-based advertisement”. Camera-based people tracking emerged as the 

most used technology due to its detailed data capture capability, although privacy concerns and regulatory 

compliance pose significant challenges. However, complementary people tracking technologies such as Wi-Fi, 

Bluetooth, RADAR, and LIDAR also find use in specific contexts. The findings underscore the transformative 

potential of people tracking technologies in brick-and-mortar retail by driving operational efficiency, enhancing 

customer experience, and improving profitability. However, the paper also emphasizes the need for continued 

research into real-world applications, privacy safeguards, and cost-effectiveness to fully leverage the benefits of 

people tracking technologies in retail. 

 
Keywords: People tracking; Brick-and-mortar retail; Customer behavior; Retail technology. 

  

                               
* Corresponding author. Tel.: +43 5 0804 33282; fax: +43 5 0804 33299 

E-mail address: marina.staab@fh-steyr.at 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

66 

 

 

Performance Comparison of Cloud Databases 

Martin Zbořil*, Vlasta Svatá  

Prague University of Economics and Business, Faculty of Informatics and Statistics, Department of System Analysis; nám. W. 

Churchilla 1938/4,130 67 Prague, the Czech Republic  

 

Abstract 

Organizations today are investing heavily in effective data processing. A factor which has a significant effect on 

the effectiveness of data processing is the performance of the database system where the data is stored. The number 

of organizations migrating their infrastructure to the cloud is increasing every year, and cloud database services are 

therefore currently being greatly leveraged. The article compares the performance of cloud database services 

offered by major cloud infrastructure providers – Microsoft, Amazon and Google. The referenced database system 

supported by all three providers is PostgreSQL. For the comparison, we used a benchmarking tool called pgbench 

to measure the number of transactions each database instance processes per second. Overall, the comparison 

included six different testing scenarios which combined different sets of queries, numbers of clients, and numbers 

of running threads. Benchmarking was performed on three different configurations of each database service. The 

results revealed that Amazon greatly exceeded its competitors Google and Microsoft in cloud database service 

performance. 
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Abstract 

This study examines the potential of generative Artificial Intelligence (AI) in visualizing and sketching Power-to-

X (P2X) business ecosystems via the Business Ecosystem Prompt2X Method (BEP2X). Utilizing advancements in 

GPT technology, this approach offers a dynamic alternative to traditional static visualization methods. Guided by 

the research questions, this study investigates the role of generative AI in ecosystem categorization, led by prompt 

engineering for detailed visualization, and culminates in the creation of a tangible artifact through this process. 

Using the DSR framework, BEP2X is introduced as a new method for applying generative AI to draw complex 

business ecosystems. The synthetic methanol plant project in Finland serves as a case study in its development, 

illustrating BEP2X’s practical utility. 
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Sustainability. 

                               
* Corresponding author 

E-mail address: toni.tani@lut.fi 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

68 

 

Rapid response for lasting impact: Examining the digital 

transformation of Spain’s healthcare system post-COVID-19 

Irene Ortiz De Saracho Pantoja, Gideon Mekonnen Jonathan*, Erik Perjons 

Department of Computer and Systems Sciences (DSV), Stockholm University, Borgarfjordsgatan 12, 164 55 Kista, Sweden. 

 

Abstract 

The use of emerging digital technologies in the healthcare industry has been one of the developments embraced by 

most national governments and regional bodies, including the European Commission. Long-term plans were drafted 

to guide the industry-wide adoption of such technologies, including electronic healthcare management systems and 

applications like telesurgery. These plans recognise the daunting nature of digital transformation and the 

overwhelming organisational changes needed to realise the anticipated benefits. Unfortunately, in 2020, the 

outbreak of COVID-19 brought unprecedented urgency to rapidly adopt digital technologies, disrupting routines 

and existing work processes. This phenomenology study, based on data collected through interviews with nurses 

and medical doctors, aims to show how this forced digital transformation turned out and which lessons could be 

taken. The findings indicate that the most significant of the changes, from physical consultations to telemedicine, 

was embraced readily by patients, while it was viewed unfavourably by some of the healthcare providers.  However, 

the attitude of healthcare providers towards the use of digital technologies has improved since the pandemic. On 

the other hand, the rapid adoption of digital technologies has also revealed challenges that need to be overcome to 

realise the full benefits of the transformation. Among others, these challenges include competent workforce 

shortages and resistance to change. 
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Abstract 

The term "Enterprise Resource Planning (ERP) System" is commonly used by academics and practitioners in 

business and information systems. This research reveals two interpretations of the term ERP system, which implies 

that defining ERP systems comprehensively poses challenges, prompting a focus on their inherent characteristics. 

Using Design Science Research Methodology, this study aims to provide clarity by introducing a continuum 

framework that categorizes ERP system implementations based on their software architecture and ERP system 

characteristics. The framework serves as a guiding tool, enhancing understanding of ERP systems and facilitating 

ways to increase efficiency and effectiveness. To illustrate its practical utility, the framework is applied in a case 

study context. The paper concludes by identifying avenues for future research and addressing inherent limitations. 
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Abstract 

In this paper, a smart IoT system including the software and hardware aspects of its design, as well as its operation 

in the context of a city or a building, along with its advantages, disadvantages, and potential applications, all with 

a focus on fire safety have been analyzed. Based on the results of the aforementioned research, it is clear that an 

IoT-based fire system may be tailored to the specific requirements of each individual situation. The major focus of 

the study is on the planning and evaluation of a WSN that can detect house fires in their earliest stages. The authors 

address the crucial issue of giving rapid-fire alerts by including a broad range of sensors in the wireless sensor 

network. In order to provide precise, real-time fire detection, the wireless sensor network (WSN) is constructed 

from tiny, low-power sensor devices that have sensors able to sense their surroundings. Using the Global System 

for Mobile Communications (GSM) to reduce the number of false alarms is one strategy the authors propose for 

coping with sensor malfunctions. The reliability of IoT (Internet of Things) systems for fire detection has been a 

topic of interest and continuous improvement. IoT-based fire detection systems have the potential to offer numerous 

benefits, such as real-time monitoring, remote management, and data-driven insights. However, their reliability 

depends on several factors, including technology, implementation, and maintenance. This research aids in the 

enhancement of residential community safety by improving the early detection and prevention of house fires. 

 
Keywords: Smart homes; fire; Multi-sensor; Wireless sensor networks; Reliability of IoT system. 
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Abstract 

This study explore reasons and drivers for replacing on-premise Enterprise Resource Planning (ERPs) systems with 

cloud-based solutions. The research questions asked was: What reasons and drivers makes an larger organization 

that has all necessary infrastructure installed and has a working on-premise ERP to replace that with an cloud-based 

solution. Data was collected through semi-structured interviews from which an thematic analysis was conducted. 

From the analysis some reasons and drivers were identified, which then was related to earlier gained experience 

from the literature. The main conclusion is that even if a well working ERP and installed infrastructure exist there 

are strong reasons and drivers suggested for doing the change. The findings have indicated that the main drivers 

for large organizations to implement cloud-based ERPs are: the ease of updates, the possibility to  scalability and 

flexibility as well as the potential of having reduced IT costs. The study's contribution lies in the fact that it provides 

an in-depth understanding of why large organizations choose to implement cloud-based ERPs despite previous 

investments in on-premise ERPs.  

 
Keywords: Adoption; Cloud; ERP, Organizational size; Software as a Service. 
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Abstract 

Dramatic progress in the use of AI for the design of smart learning systems has undoubtedly enhanced the 

professional competence of students across the globe. However, the sudden access to unlimited autonomy has posed 

unprecedented risks to moral and ethical practices in educational standards that far outweigh the rewards. In this 

research, the authors attempt to present a succinct review on the ethical implications of employing artificial 

intelligence in classroom education both from the educator and the student’s perspective. Summarizing the 

loopholes in establishing strong ethical practices by virtue of AI leverage, especially in the realm of education is of 

utmost importance. The findings of this study revealed two main spheres of educational transformation that need 

to be addressed in smart academic enterprises: (a) automated review generation based on student and evaluator 

scores (b)infallible system to ensure adherence to ethical practices during assessments. 
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Abstract 

This study investigates the critical role of digital transformation (DT) strategy and the adoption of new technologies 

on the outcomes of food and non-food retailing companies, their sustainability, growth and profitability. Companies 

are increasingly adopting new technologies and integrated work systems in an effort to formulate and implement a 

successful DT strategy or improve an existing one. By digitalizing their processes, companies are achieving 

significant operational improvements and enhance business performance, while improve the relationship between 

three key pillars, technology, human resources and company structure. These components essentially shape the 

organizational context of companies that, together with the adoption of new technologies, master data and products, 

contribute immeasurably to the implementation of a successful digital transformation. Information systems are now 

an integral part of retail companies which vary depending on their size, type of activity, needs and financial 

capabilities. However, research in this area is limited, mainly focusing to a limited extent on the technologies they 

use. This study aims to develop a holistic approach to DT strategy. It aims to investigate how it is formed and 

implemented within a company, how it affects its internal and external environment and finally how it develops the 

company's performance outcomes, which subsequently reshape or improve the DT strategy. The research uses a 

qualitative methodology, including a comparative analysis of case studies through interviews with executives 

specialized in digital transformation, in six retail companies operating in different sectors of the wider industry. 

The findings reveal that the strategic integration of DT and integrated work systems are vital to enhance 

interoperability, sustainability, business performance, cost reduction, productivity gains, better governance and 

more efficient resource allocation in order to achieve business excellence. This study highlights the importance of 

a holistic approach to DT strategy, driven by information systems and innovative technologies, positioning 

companies as leaders in their sustainable evolution within an industry characterized by constant and rapid change.  
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Abstract 

Digital transformation (DT) has a significant impact on various areas of public sector organizations across the 

globe. While its most noticeable effect is proposed at the organizational level, digital transformation influences 

operational efficiency and performance. While plenty of research is exploring digital transformation in private and 

public organizations, specific insights into the context of Swedish municipalities still need to be explored. Prior 

research has shown that digital transformation involves overcoming several barriers. This study analyzes the most 

impactful obstacles to digital transformation in public organizations, such as structural and cultural barriers to DT 

within Swedish municipalities. The research strategy used was a survey, and the data was collected through semi-

structured interviews with IT directors and managers from fourteen municipalities undergoing digital 

transformation, as well as from internal documents that were analyzed using thematic analysis. The results of this 

study are a total of seventeen DT barriers, with nine new barriers to DT and eight barriers to DT reaffirmed from 

the prior research literature. The findings of this research can provide a deeper understanding of the most important 

DT barriers that managers will need to focus on to successfully lead their digital transformation in these public 

organizations in Sweden. 
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Abstract 

Digital Transformation (DT) is crucial in empowering businesses to maintain competitiveness. Many firms 

however struggle to implement DT projects successfully, and many have had unsatisfactory results. Information 

Technology (IT) companies, whose main remit is to provide advisory services to assist other businesses in their DT 

efforts have also faced challenges in successfully implementing DT projects even though these companies are quite 

knowledgeable about the success factors required in DT projects. However, there is a knowledge gap and a need 

for future studies to examine the success factors in digital transformation in IT companies. To identify the success 

factors in DT a case study has been conducted in a medium-sized IT company in Sweden. Seven of the success 

factors in DT identified in this study are similar to those identified during the literature review and two are new 

success factors in DT, like the presence of skilled IT professionals and flexible/agile goals towards DT. The findings 

of this study can provide invaluable insights to managers in IT companies in Sweden undertaking or planning DT 

initiatives.  

 
Keywords: Success Factors; Digital Transformation; Technology-Organization-Environment (TOE) Framework; IT Company; 

Sweden. 
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Abstract 

The PREPSHIELD project, acronym for "Preparedness for Society in Health Crises and Disasters", is part of the 

"HORIZON-CL3-2023-DRS-01-01" funding program titled "Improving Social and Societal Preparedness for 

Disaster Response and Health Emergencies". It aims to enhance preparedness for health crises by incorporating 

both social and societal elements, highlighted by the urgent needs revealed during the COVID-19 pandemic. 

Focusing on a people-centered approach, PREPSHIELD leverages AI technology to develop strategies and 

platforms that address the social impacts of health emergencies. Spearheaded by the Università degli Studi del 

Piemonte Orientale with a €3,891,762.5 budget, this initiative unites a diverse group of stakeholders, including 

government, civil society, and healthcare entities, to foster tailored communication, management, and simulation 

tools for anticipating future crises. The project features drills and simulations across local to national scales, 

supported by a digital platform leveraging the CRIMSON model for effective crisis communication. Bringing 

together five universities, numerous government and non-profit organizations, an SME, and large companies from 

seven EU member states and Switzerland, PREPSHIELD seeks to significantly advance preparedness and response 

capabilities for health crises through innovative technology and a comprehensive, collaborative approach. The 

results of the project are expected to be methods and approaches that provide evaluation tools and metrics for 

reviewing crisis management. In addition, proposals for action will be developed for the context of crisis 

management in health crises. 

 
Keywords: Health Crisis Preparedness; Crisis Communication Simulation; Social Impact of Disasters. 
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Abstract 

The Internet of Things (IoT) has rapidly transformed the way we interact with technology, connecting numerous 

smart devices to the internet. However, with the proliferation of IoT applications, ensuring the reliability of these 

interconnected systems has become a critical concern. The current paper presents the reliability of IoT systems 

achieved through a combination of fault tolerance, robust communication protocols, data integrity, predictive 

maintenance, energy efficiency, and comprehensive testing. By adopting these techniques, IoT deployments can 

ensure dependable and resilient operations, fostering the growth and adoption of IoT technologies across diverse 

industries. This abstract highlights various techniques employed to enhance the reliability of IoT systems. Fault 

tolerance plays a crucial role in increasing IoT system reliability. Redundancy techniques such as replication and 

backup are applied to ensure continued functionality in the event of device failures. Additionally, fault detection 

and self-healing mechanisms are integrated into IoT devices, allowing them to identify and correct errors 

autonomously. Robust communication protocols are essential to maintain reliable connections among IoT devices. 

These protocols should be designed to handle intermittent network connectivity, reduce latency, and ensure secure 

data transmission. Solutions like message queuing telemetry transport (MQTT) and Constrained Application 

Protocol (CoAP) are commonly used for their lightweight and efficient communication properties. Data integrity 

and security are paramount in IoT applications. Various cryptographic techniques, like asymmetric encryption and 

digital signatures, are implemented to safeguard data and prevent unauthorized access. Moreover, regular security 

audits and updates are necessary to address emerging threats and vulnerabilities. Predictive maintenance is a 

valuable technique for enhancing IoT device reliability. By utilizing sensors and analytics, IoT systems can monitor 

the status of all linked devices in real-time, allowing for preventative maintenance to be performed before any 

malfunctions develop. Battery-operated Internet of Things devices benefit greatly from energy-efficient design. 

Strategies for reducing energy consumption and maximizing performance include using low-power hardware 

design, optimizing data transfer, and entering a sleep state. Rigorous testing and simulation environments are 

essential for assessing IoT system reliability. Robust testing helps identify and rectify potential issues before 
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deployment, reducing the risk of system failures in real-world scenarios in the IoT system which increases the 

efficiency and reliability of IoT designs and Networks. 

 
Keywords: Reliability; Internet of things; Network reliability; Fault tree; CHISS. 
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Abstract 

General discussion around artificial intelligence (AI) seems to be mostly concerned about potential benefits or 

hazards. While AI excels in automating basic and simple repetitive tasks, this is not a synonym for creativity, nor 

ethically sustainable unless the role is simple. Machine learning, deep learning and AI are trendy phenomena. 

However, the ethicality and credibility of the usage of AI in Technology-assisted literature reviews are raising 

questions. A systematic literature review was conducted to the SCOPUS database and Google Search. The PRISMA 

framework was used for the literature review. It was explored how AI is used to conduct -or assist in literature 

reviews. The results indicate that different scientific fields discuss issues relating to biases in AI technology and 

there is no consensus about what keywords and definitions should be to describe the same issue. AI has its place in 

the methodology of literature reviews, and this methodology continues to develop, but there are unsolved issues 

that how to create a tool with minimal bias and understand the current limitations of the technology of artificial 

intelligence. The empirical observation is that there are no specified keywords for the articles which relate to 

artificial intelligence-assisted literature reviews, which creates limitations for the generalisability of the results of 

this systematic literature review. Thus, this study has made several basic discoveries during this systematic 

literature review and their results are discussed. AI still poses bias risk and AI assisted literature reviews cannot be 

reliable without human supervision and there is no consensus on how AI assisted literature reviews should be 

classified in keywords and titles. It remains an open question whether there are any more hidden qualitative 

hypotheses in the development of reliability and validity of AI technology, which are waiting for discovery. 
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Abstract 

This paper deals with Europe's Artificial Intelligence Act, the first regulation on the subject and is considered an 

international milestone. Therefore, the introduction provides a historical overview of legislative developments on 

Artificial Intelligence in Europe until the current milestone, namely the approval of the AI Act text, which is 

currently being amended and translated into its official publication. Afterwards, the regulation is dealt with in detail; 

its nuances are presented, along with the conceptualisation of artificial intelligence in the regulation and the 

classification of artificial intelligence systems, which is based on risks to users, together with the mechanisms 

created to make the regulation more efficient, specifically the Artificial Intelligence Office. Ultimately, considering 

the great innovation on the subject, this work presents different opinions regarding the application of the regulation, 

its risk-based analysis and classification, expectations and views on the possible impacts of the act on the market, 

thereby seeking to expose society's receptiveness to the regulation created. Therefore, based on the discussion 

points, it can be concluded that the regulation, which will soon be in effect, brings different feelings to citizens and 

members of the European market, who are still insecure about the risk-based approach used, harbouring feelings of 

fear about the limitation of innovation. However, at the same time, there is hope, given that regulation is necessary 

to guarantee safe innovation in line with the fundamental rights set out by the European Union. It can also be 

concluded that the approval and forthcoming publication of the act is a small step towards the challenges that will 

arise. It is certain that, regardless of the different opinions that exist, it is necessary to start implementing the act to 

analyse its effects on the market, society, politics, the economy and, above all, on innovations in artificial 

intelligence systems.  
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Abstract 

E-commerce has experienced significant growth in European countries in recent years, driven by COVID-19 

pandemic. This study examines the alterations in online consumer electronics shopping patterns across 35 European 

countries during the year 2021 compared to the period before the pandemic, in year 2018. According to the research 

findings, consumer electronics online shopping behaviour varies before and during the COVID-19 pandemic period 

among European countries. However, this trend was more present in Generation Y, suggesting a surge in online 

shopping behaviour in 2021 for consumer electronics for this group of customers, both males and females. In 

contrast, Generation X did not exhibit a significant increase in any of the examined categories in 2021.The Fuzzy 

C-means clustering algorithm was employed to categorise countries according to their online buying patterns, 

revealing that the number of clusters increased from 2018 to 2021, due to the changes in online shopping behaviour 

of countries.  Although most of the countries exhibits the increase in online shopping behaviour, the difference 

between countries was significant, impacting their allocation to different clusters. Only one cluster exhibited a 

consistent and uniform structure of countries over both years, with Austria, Belgium, Luxembourg, and Germany 

to bridge the digital divide and boost e-commerce in Europe, research implications prioritize initiatives that would 

equip older generations with digital skills and expand internet access in underserved areas. Research limitations 

arise in its narrow focus on consumer electronics and a restricted timeframe of only two years, 2018 and 2021, 

indicating that potential future studies should explore wider online purchasing areas, analyse the root causes of 

inequalities observed among countries, and evaluate the long-term sustainability of the e-commerce boom. 
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Abstract 

This paper addresses self-paced learning within digital courses, focusing on instructional design paradigms to cater 

to the needs of individual learners. Through content structuring and leveraging large language models (LLMs), 

digital learning platforms can provide learners with a clear understanding of the subject matter while enabling 

flexible learning. However, challenges arise in measuring and managing learners' study efforts and cognitive loads 

effectively. Strategies such as setting minimum reading times, recommending study breaks, and assigning 

individual Learning Complexity Indices (LCIs) help optimize the learning experience. The paper also explores the 

role of metacognition in self-regulated learning, emphasizing learners' responsibility in managing their learning 

processes. Despite advancements in digital learning environments, challenges persist in supporting learners with 

diverse backgrounds and abilities, especially in chat-based learning settings. Examples from the prototypical 

implementation of a learning platform demonstrate how personalized learning experiences can be enhanced through 

data-driven insights and tailored recommendations.  

 
Keywords: Self-paced learning; instructional design; digital courses; metacognition; cognitive load; personalized learning. 

                               
* Corresponding author.  

E-mail address: k.englmeiers@hs-sm.de 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

87 

 

The digital transformation of government. A bibliometric 

study and research agenda 

Cameron Guthriea,*, Samuel Fosso-Wambaa 

TBS Business School, Information, Operations and Management Sciences, 1 Place Alphonse Jourdain, 31068, Toulouse, 

France 

 

Abstract 

The professional and scholarly interest in digital government has been rapidly growing and fragmenting over the 

past three decades. This article presents a bibliometric analysis of the academic literature to improve our 

understanding of the evolution and current state of the field. The analysis covers 19525 published journal and 

conference papers identified using the Scopus database. We first describe the evolution of the field, before 

conducting a performance analysis of the corpus using Bibliometrix software. The most influential works, authors, 

sources, institutions, and countries within the field are ranked. An examination of the conceptual structure revealed 

seven themes in the extant literature, confirming its fragmented nature. We conclude by highlighting potential 

opportunities for future research. 
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Abstract 

This study examines the impact of smart home security systems on property insurance claims. By analyzing 

insurance contract and claim case records from an insurance company, the research aims to identify correlations 

between the adoption of these technologies and the frequency and extent of burglary and property damage claims. 

Expert interviews highlight practical implications and strategies for integrating SHS into insurance products. The 

findings could influence insurance industry practices and the integration of these systems to enhance home security. 
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The Management of Higher Education Institutions in 

Portugal From a Sustainable Perspective 

Maria da Conceição da Costa Marques* 
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Abstract 

The Sustainable Development Goals (SDGs) were established by the UN General Assembly in 2015 as part of the 

2030 Agenda for Sustainable Development. The SDGs consist of 17 goals that address global challenges, including 

poverty, inequality, climate change, environmental degradation, peace and justice. The SDGs aim to promote 

prosperity while protecting the planet, so that the benefits of sustainable development are shared by all. The 

governance of higher education institutions (HEIs) refers to the processes and structures that guide decision-making 

and policy implementation in these institutions. Integrating the SDGs into the governance of HEIs is essential to 

promoting sustainable development. Higher education institutions play a key role by integrating the SDGs into their 

operations, curricula and research agendas, HEIs not only prepare global goals, but also train an informed and 

empowered generation to build a more sustainable future. 

 
Keywords: Sustainable Development, governance, Environmental Sustainability, Climate Change, Higher Education, Inclusion 

and Transparency, Social Responsibility, Sustainability Strategies, Strategic Partnerships, Stakeholders. 
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Abstract 

Vineyards represent one of the main crop systems of greatest importance in the world economy, both in terms of 

the value chain of wine production and in its current expression of generating tradable goods. One of the challenges 

of grape production is grapevine health, which annually forces the winegrowers to incur fixed costs associated with 

the prevention and/or treatment of pests and diseases, causing an impact on the environment due to the application 

of phytosanitary products. Among the various diseases affecting grapevines, downy mildew (Plasmopara viticola) 

stands out, which causes negative impacts throughout the phenological cycle, particularly on leaves by affecting 

the absorption of photosynthetic pigments and consequent chlorophyll production, ultimately influencing grape 

yield and quality. Traditional methods for detecting vineyard diseases are often insufficient in crop protection, 

favoring new forms of a more agile decision support with timely responses. Proximal sensing trough optical sensors 

can assist in early disease detection. In this context, thermal infrared sensors stand out for their ability to capture 

changes in thermal response of leaves due to changes in grapevine metabolism and photosynthetic production. This 

study aims to explore the use of thermal infrared imagery to assess the detection of downy mildew by evaluating 

temperature variations in the surface of grapevine leaves when compared with non-infected leaves in a vineyard 
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plot of the cv. Loureiro. The effects of temporal and spatial variability on the temperature of mildew-infected vine 

leaves are reported. A temperature variation of 2.71 °C was found within the same leaf when comparing to infected 

and non-infect areas. As the infection progresses over time, thermal variation tends to increase. 

 
Keywords: proximity sensors; thermography; disease detection; precision viticulture; agricultural mechanization and 

automation. 
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Abstract 

Public transportation has become increasingly important for urban mobility and has experienced growing demand 

in recent years. Therefore, public transportation operators must make data-driven decisions to meet passenger needs 

and minimize environmental impact. Metrics such as the number of passengers using different routes can help 

optimize public transportation services. This paper presents a study on various methods for passenger counting and 

the design challenges of a system capable of managing and distributing data from sensors located in several buses 

and different routes. The system consists of three layers: the sensor layer, encompassing all sensors within a bus; 

the dataflow layer, responsible for transmitting data from the buses to a central server in the serving layer; and the 

serving layer, which processes and displays the data through a dashboard or integrates it into other platforms. 

Testing of the sensors considered for this system helped in identifying the most suitable option for the project's 

objectives and preliminary tests on an operating bus route have shown promising results. 

 
Keywords: Public transportation; Multimodal platforms; Automatic passenger counting; System dependability. 
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Abstract 

This study explores the implementation and adoption of emergency information systems across various government 

agencies, applying the Diffusion of Innovations (DOI) model to assess the public value generated by these 

technologies. A comprehensive analysis of several projects was conducted to reveal the factors driving the 

successful adoption and sustained use of innovative technologies in crisis management. The findings indicated that 

organisations consistently retained these systems beyond the initial emergency phase, signifying their successful 

diffusion and integration. Agencies reported high confidence in the new systems, citing their effectiveness in 

meeting critical needs and addressing challenges during crises. The study identified key factors that facilitated 

successful diffusion, including perceived relative advantage, compatibility with organisational processes, ease of 

use, and observable stakeholder benefits. Additionally, the research examined multiple dimensions of public value 

creation, such as enhanced operational efficiency, improved decision-making, greater transparency, and 

strengthened inter-agency collaboration. By highlighting the significant public value generated by these systems, 

the study contributes important insights to the growing literature on technology adoption in public sector crisis 

management and underscores the potential for innovative systems to deliver lasting impacts beyond immediate 

emergency response. 

 
Keywords: Crisis management; digital transformation; diffusion of innovations; emergency information systems; public 

organisations; public value. 
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Abstract 

Cryptocurrencies offer a novel approach to finance by eliminating the need for traditional banking and enabling 

secure, traceable, and internet-accessible peer-to-peer transactions. However, despite their advantages, 

cryptocurrencies face persistent trust issues and low levels of engagement and awareness. This research aims to 

investigate individuals’ behavioral intentions to use cryptocurrencies and identify factors influencing technology 

adoption. Employing a qualitative meta-analytic approach, a new predictive model was proposed, drawing from 

TAM, UTAUT, and IDT theories. A survey administered in Hungary utilized Partial Least Squares Structural 

Equation Modelling (PLS-SEM) for data analysis, identifying social influence, facilitating conditions, and 

awareness as key factors impacting perceived ease of use (PEOU) and perceived usefulness (PE). 

 
Keywords: technology acceptance model ; UTAUT ; cryptocurrency ; blockchain ; PLS-SEM. 
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Abstract 

Global income and social inequality remain pressing issues, intensified by traditional financial systems with 

centralized control and exclusionary practices. This study conducted a quantitative investigation into how 

Decentralized Finance (DeFi) can address these disparities by offering decentralized financial services via smart 

contracts and blockchain technology. First, an analysis of Dharma Network, a decentralized application built on 

the Algorand blockchain, revealed its potential to reduce inequality by facilitating inclusive lending and borrowing 

mechanisms, particularly benefiting underserved communities. The study then examined the development and 

integration of new components in Dharma Network using functional programming, which enhances system 

efficiency and expands its reach. Finally, the research demonstrated that Dharma Network promotes a more 

effective valorization of participation, fostering accessibility and democratic involvement. These findings show 

that blockchain technology can reshape the financial landscape by advancing inclusivity, diversity, and economic 

freedom, offering a strategic direction toward a more equitable economic world. 

 
Keywords: Decentralized finance; Dharma Network; Blockchain; Algorand; Social inequality; Democratic participation. 
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Abstract 

Falls among the elderly pose a growing global challenge, leading to costly injuries and diminished quality of life. 

Quick fall detection significantly reduces injury severity. Thus, timely innovations like fall detection (FD) systems 

are crucial. However, FD systems face challenges such as coverage, cost, and privacy concerns, with few studies 

exploring user experiences. Hence, this study investigates user satisfaction with FD systems, highlighting the 

benefits and challenges of enhancing elderly care. Three stakeholder groups using RoomMate in Ulstein 

municipality in Norway were interviewed: healthcare personnel, next-of-kin, and project managers. Our main 

findings suggest that user satisfaction is generally positive towards FD systems but highlight more challenges in 

home care services, particularly regarding system coverage. The findings also confirm that usability, 

personalization, and time savings are critical metrics influencing user satisfaction, aligning with the Updated 

DeLone & McLean Information Systems Success Model, but providing new insights into the importance of service 

quality in public sector information systems. 

 
Keywords: Fall Detection; Elderly Healthcare; IoT; Internet of Things; User Satisfaction. 
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Abstract 

This paper explores architectural options for enhancing farm-to-fork traceability in the agro-food industry through 

the integration of blockchain, Web technologies, and Large Language Models (LLMs). Our primary objective is to 

propose an innovative architectural approach that addresses the challenges of implementing comprehensive 

traceability systems while improving consumer engagement. We examine various technological components, 

including blockchain, LLMs, and Web technologies. By leveraging LLMs enhanced with Retrieval-Augmented 

Generation (RAG) and Reasoning and Acting (ReAct) frameworks, we seek to simplify user interactions with the 

traceability system, making complex supply chain data more accessible and understandable to consumers. This 

approach to farm-to-fork traceability has the potential to significantly enhance transparency, food safety, and 

consumer trust in the agro-food sector. 

 
Keywords: Agro-food; Farm-to-fork; Traceability, Blockchain: LLM; RAG; ReAct. 
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Abstract 

This article explores the integration of technologies, particularly Information and Communication Technologies 

(ICTs), in the field of Architecture, Engineering, and Construction (AEC), with specific emphasis on the Brazilian 

context. In a globally interconnected society, the adoption of ICT has reshaped traditional practices, promoting new 

modes of interaction and dissemination of knowledge. AEC professionals are transitioning from knowledge holders 

to mediators, facilitating the collaborative construction of knowledge. Despite challenges such as uneven 

technological adoption, Brazil is witnessing a rapid expansion in the use of technology in the educational and 

professional sectors. The COVID-19 pandemic has accelerated the computerization process, highlighting the 

importance of technology in several industries, including Architecture. The article investigates the transformative 

potential of Building Information Modeling (BIM) and Virtual Reality (VR) technologies in architectural practices. 

BIM, a multidimensional virtual model that integrates geometric and construction data, revolutionizes collaboration 

between architects, engineers, and builders, streamlining the flow of information and enhancing visualization 

capabilities. VR complements BIM by offering immersive simulations, facilitating a deeper understanding of 

architectural designs throughout the entire project lifecycle. The study investigates how BIM and VR tools improve 

the understanding of architectural design from conception to construction, addressing key implementation 

considerations and the evolving role of professionals in adapting to technological advances. Through empirical 

analysis, the article elucidates the tangible benefits and challenges of adopting these technologies in AEC, paving 

the way for more rigorous and efficient design, planning, and project management processes. Immersion in the 

virtual environment with the participation of architects and engineers was carried out. The modeling of a real 
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residence using the oculus was developed. The results point to the innovation achieved using virtual reality and 

BIM for AEC. 

 
Keywords: Information and Communication Technologies (ICTs), Architecture, Engineering and Construction (AEC), Building 

Information Modeling (BIM), Virtual Reality (VR), 3D modeling. 
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Abstract 

Honeypots are tools to help identify attackers' intrusion techniques, patterns and behaviors into IT systems. Among 

such systems, database management systems (DBMSs) are traditionally targeted software, as they store valuable 

information within an organization. This work aims to characterize attacks carried out on relational DBMSs using 

honeypot tools. The experiments show that the MySQL DBMS is the most targeted system among those analyzed. 

 
Keywords: database honeypots, relational databases, databases cyberattack. 
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Abstract 

Precision agriculture (PA) relies in the application of advanced technologies, instruments, measurement processes 

and data analytics that aim at the optimization of agricultural production. When developed supported by IoT and 

sensors networks in constant communication, concerns regarding cybersecurity are of utmost importance. Among 

the approaches to address these concerns, Zero Trust stand out as a paradigm that assumes that any system can be 

compromised or exposed to cyber threats and, therefore, requires consistent verification. Based in such paradigm, 

this paper, proposes a solution employing log analysis techniques to identify potential attacks and vulnerabilities 

focusing IoT-based PA, mainly resorting to Splunk platform. To illustrate the applicability and effectiveness of the 

proposed solution, a case-study was carried out over mySense, which is a platform for data and services 

management oriented to the optimization of agriculture through the extensive and intensive use and combination 

of diverse modalities of information and communication technologies (ICT). Resulting from putting this case study 

into practice and further reflexion over respective outcomes, some recommendations are provided for implementing 

robust security practices in systems matching the characteristics of the addressed platform. 
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Abstract 

Introducing the “AI-Assisted Framework for Sustainable Human-Compatible Innovation and Transformation” (AI-

FIT), this study investigates the use of Artificial Intelligence within innovation and transformation processes. It 

highlights AI’s role in addressing the shortcomings of traditional methods like Design Thinking and Human-

Centered Design amidst the demands for resource-efficient, sustainable and human-compatible innovation. The 

study applies the Design Science Research (DSR) framework—from problem identification to designing a 

conceptual architecture—to explore how AI can improve innovation and transformation processes by enhancing 

outcomes, reducing costs, and facilitating the adoption of sustainable solutions aligned with human needs and 

capacities. Furthermore, it briefly reflects on potential drawbacks and concerns aiming to present a measured 

perspective on AI's evolving role in future human-compatible innovation and transformation endeavours. 

 
Keywords: Sustainable Human-Compatible Innovation; Sustainable Human-Compatible Digital Transformation; Artificial 

Intelligence 

1. Introduction 

The rapid expansion of innovation, particularly in digital solutions, compels organizations to invest 

heavily in digital transformation. However, challenges arise when these innovations and 
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transformations do not meet human needs, values, capacities, diversity, and sustainability. Approaches 

like Design Thinking [1] and Human-Centered Design [2] aim to align innovations with human 

requirements, yet they often demand substantial time, financial resources, and effort, which can be 

prohibitive for resource-limited organizations. This research in progress seeks to address the question: 

How can an AI-assisted integrative framework facilitate human compatibility and sustainability in 

digital transformation? Here, we examine the challenges, objectives, and design of such a framework, 

focusing on the first three steps of the Design Science Research (DSR) methodology [3]: problem 

identification, objectives definition, and the conceptual architecture within the design and development 

step. 

2. Applying the Initial Stages of the DSR Methodology to AI-Assisted Human-Compatible 

Innovation 

Here, we briefly outline the first three stages of the DSR methodology in our study: 

DSR Step 1 (Problem Identification and Motivation): Challenges in Human-Compatible 

Innovation and Transformation — Innovations must be sustainable and human-compatible, 

addressing technological, societal, and ecological dimensions. However, implementing this principle 

faces difficulties due to the diversity of [human] needs [4] and the conflicting priorities of business 

interests. Design Thinking [1] and Human-Centered Design [2] foster user-centered innovations, but 

traditional business models can resist these iterative approaches.  
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Figure 1. The Conceptual Architecture of AI-FIT, depicting a multilayered set of AI agents, information systems, practices, and 

processes, all designed to collaborate and ensure transparency and adaptability in fostering human-compatible innovation and 

transformation. 

Cultural resistance to these frameworks exacerbates challenges, particularly in integrating agile, 

experimental methods into corporate strategies. Additionally, the cost of these methodologies and the 

necessity of engaging diverse human input can discourage their adoption. These challenges limit the 

ability of organizations to foster human-compatible innovations. AI offers potential solutions by 

reducing the need for extensive human resources while enhancing the sustainability of these practices. 

This study examines how AI can mitigate these barriers and set the stage for sustainable and human-

compatible innovations and transformations. 

DSR Step 2 (Objective Definition): Enabling Sustainable Human-compatible Innovation and 

Transformations Through AI — AI, particularly generative AI, offers solutions to address challenges 

in human-centered design frameworks. For instance, AI can create diverse personas, consider and update 

knowledge bases, handle cognitive tasks, and perform repetitive processes, all while ensuring project 

alignment with regulatory and business strategies. These tasks, usually resource-intensive, can be 

managed efficiently by AI systems. Our objective is to assess AI’s potential in enhancing human-

compatible innovation frameworks. AI-assisted frameworks could reduce costs, improve sustainability, 

and align innovations with human needs and organizational strategies. Although AI may seem to 

distance human involvement from the innovation process, when designed and developed correctly—and 

with humans kept in the loop—it can support the goal of human-compatible outcomes by addressing 

biases, promoting ethical practices, and ensuring transparency, accountability, and alignment with 

[human] needs and values. 

DSR Step 3 (Conceptual Design): AI-Assisted Framework for Sustainable and Human-

Compatible Innovation and Transformation (AI-FIT) — In the third DSR activity, we propose AI-

FIT, with its conceptual architecture illustrated in Figure 1. AI-FIT integrates AI systems and 

methodologies to foster human-compatible innovation and transformation. It draws on theoretical 

foundations, among others, such as 4E Cognition Theory [5], which emphasizes the embodied and 

dynamic nature of cognition, and theories like Actor-Network Theory [6] and Co-production Theory [7], 

which examine the interrelations between human and technological actors. The AI-FIT framework’s 

modular, multilayered architecture ensures adaptability, transparency, and accountability. Each AI agent 

and system operates at different layers, addressing societal, organizational, and human needs, while 

providing the tools and solutions necessary for innovation and transformation processes. This 

collaborative structure allows components to validate and audit each other, enhancing quality and 

reducing biases.  

3. Discussion, Conclusion and Future Work 

AI-FIT facilitates human-compatible innovation but faces significant barriers, including resistance to 

AI’s role in creativity. While AI has the potential to make innovation processes more inclusive and 
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democratic by managing and generating diverse datasets and inputs, challenges such as AI bias and the 

exclusion of marginalized groups remain. To ensure AI supplements rather than replaces human input, 

robust governance and ethical frameworks are essential. Technological advancements in AI, coupled 

with the growing recognition of sustainability, are key drivers for frameworks like AI-FIT. Support from 

academia, civil society, policymakers, and the private sector will be crucial for fostering innovation that 

aligns with societal values and ethical standards. Continuous research is necessary to ensure AI systems 

are fair, representative, and do not perpetuate existing inequalities. This study proposes AI-FIT as a 

framework to integrate AI into innovation and transformation processes, addressing the limitations of 

traditional methodologies. AI offers opportunities to enhance human compatibility and sustainability in 

innovation, but its adoption requires organizational shifts. Future research will advance the DSR stages, 

focusing on AI-FIT’s further development, implementation and empirical evaluation in real-world 

contexts. Collaborations with international organizations will enable a rigorous assessment of its 

effectiveness in fostering human-compatible innovation. These efforts will generate valuable insights 

for both academic and practitioner communities, showcasing AI’s transformative potential in driving 

inclusive and sustainable innovation and transformation. 
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Abstract 

Digital transformation represents a fundamental organizational change, in which a company modifies its methods 

and routines by integrating into its system a number of advanced and often inter-dependent digital applications, 

that optimize the collection processing and exchange of information with internal and external stakeholders. In the 

last five years, digital transformation, became a regular research and managerial topic, with many studies attempting 

to identify what ae the effective managerial strategies to implement this process, as well as the main challenges 

encountered by these organizations. Unfortunately, the identified strategies and challenges are often diverse, being 

determined by the idiosyncrasies of each research project or population of study This study attempts to build on the 

extant knowledge, and if possible, to add new insights into the digital transformation implementation process by 

studying a series of French entrepreneurial firms characterized by innovativeness, proactiveness and risk-taking. 

 
Keywords: digital transformation; organisational failure; main challenges; French entrepreneurial firms; CIOs 

1. Introduction 

Industry 4.0, defined as the integration of intelligent digital technologies into manufacturing and 

industrial processes [1], represents a dominant paradigm that requires organizations of all sizes to 

engage in a process of digital transformation, in order to increase their efficiency and competitiveness. 

Digital transformation represents a fundamental organizational change, in which a company modifies 

its methods and routines by integrating into its system a number of advanced and often inter-dependent 
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digital applications, that optimize the collection processing and exchange of information with internal 

and external stakeholders, in order to increase the overall value of the organizational output [2]. 

The restrictions introduced in many counties during the Covid-19 pandemics, have accelerated 

digital transformation [3, 4], build around remote working applications that permitted employees to 

access and manipulate information through their IT devices (computers, laptops, tablets or 

smartphones), from any location disposing of a good Internet connection. In parallel, business 

organizations attempted to automatize the working flow, and to transform research and development 

activities base on Big Data Analytics.  

Unfortunately, recent reports indicate that 80% of digital transformation projects fail to achieve their 

established objectives [4, 5]. The identified reasons are diverse, and the proposed solutions are often 

study-specific [6, 7].  

2. Extant literature 

Vial [8] defined digital transformation as “a process that aims to improve an entity by triggering 

significant changes to its properties through combinations of information, computing, communication, 

and connectivity technologies.” (p. 118). 

Digital transformation literature has been initiated fifteen years ago, when the Internet became an 

efficient platform for a multitude agents and digital applications [9]. However, only in the last five 

years, digital transformation – as a strategic concept associated with the Industry 4.0 paradigm, became 

a regular research and managerial topic. Then, the implementation of digital transition became a 

necessity for many companies during the restriction and blockages introduced by governments during 

the Covid-19 pandemic.  

Unfortunately, the identified challenges are often diverse, being determined by the idiosyncrasies of 

each research project or population of study [10]. The heterogeneity of various digital applications 

associated with the Industry 4.0 paradigm such as Big Data Analytics, Automation, Remote Working 

or Internet of Things, has determined a huge interest amongst both academics and professional experts, 

which has been manifested through an increasing number of publications, on different of these topics. 

Thus, although very popular, the literature on digital transformation remains highly fragmented [11, 

12]. 

The majority of digital transformation studies is based on three questionable assumptions, which 

distort the methodological approach and the interpretations of findings [10]: first, that digital 

transformation often leads to successful outcomes; second, that organizations learn from successful 

digital transformations; and third, that despite the complexity of inter-organizational and multi-actor 

relationships in todays’ markets, digital transformation only presents implications for organizations. 

Considering these limitations, our study attempts to build on the extant knowledge, adding new insights 

into the digital transformation implementation process [12]. 
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3. Methodology 

To answer the formulated research objective, we designed a three-stages research project. In the first 

stage, we realized a review of the extant academic and professional literature on the digital 

transformation phenomenon. This review provided us with a general overview of the general evolution 

of this concept, an offered a complete image of the main strategies applied for its implementation as 

well as the main challenges encountered by various types of organizations.  

Building on the knowledge obtained through this literature review, we developed a list of discussion 

themes that we applied in 10 semi-directive interviews, realized between September and December 

2023, with CIOs of middle sized French industrial manufacturing companies, randomly selected and 

contacted by using the Europages database. These interviews have been realized remotely, using Teams 

or Zoom connections, and lasted between 45 to 60 minutes. During the company selection process we 

applied an initial filter, targeting mainly firms that demonstrated a strong entrepreneurial orientation. 

These interviews have been transcribed and then analyzed using discourse analysis techniques, in 

order to identify the converging themes within various narratives, and to code them in relation to the 

specificity and the market context of the organization implementing digital transformation. 

Finally, based on the analysis of these interviews, we plan to develop a questionnaire, that we would 

like to apply to a sample of 250-300 French middle-sized industrial manufacturing organizations, to 

identify if the strategies and challenges identified though the semi-directive industries can be 

generalized to the level of this population of study. This third stage of our research project is planned to 

be realized in the second part of the 2024.  

4. Preliminary results and discussion 

The analysis of the primary data collected through the semi-directive interviews with 10 CIOs of 

French enterprises, provided some interesting results regarding the organization and implementation of 

digital transformation strategies in these companies, as well as the main challenges encountered by the 

CIOs in the implementation process.  

Besides the elements already identified by other studies, the CIO emphasized the problems and 

tensions raised by the managerial, organizational culture and the human dimension of the digital 

transition process. 
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Abstract 

The integration of Artificial Intelligence technologies into daily life is on the rise, but its adoption in the public 

sector is still in its early stages. This research examines the implementation of AI-powered chatbots in the municipal 

public administrations of Rio de Janeiro through a case study conducted by a private company specializing in public 

administration software and services. Data was gathered through stakeholder questionnaires, administrative 

documents, and information from municipal and chatbot provider websites. The company offers its services to 14 

municipalities in Rio de Janeiro, Brazil, tailoring AI-powered chatbots, also known as "virtual assistants," to 

address the specific needs of each city hall. The findings suggest an increasing level of interaction between citizens 

and municipalities, potentially improving the accessibility and transparency of public services while also 

strengthening citizen trust in the government. 

 

Keywords: Chatbots; Artificial intelligence; Public service delivery; Digital transformation; Brazil. 

1. Introduction 

Information and Communication Technologies (ICT) use in public service began in the 1990s, driven 

by e-commerce popularization. Technological advances and increased governmental intervention areas 

have produced concepts, such as e-government 2.0 and e-governance, to promote transparency, 

accountability, and citizen participation in evaluating government performance. The use of advanced 

technologies, such as Artificial Intelligence (AI),  specifically the development of chatbots, is already 

part of people's daily lives [1]. 
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Early chatbots were limited to answering simple questions. However, in the last three years, given the 

increased ability of machines to understand natural language, more complex tasks were introduced. This 

revolutionized how society communicates with some service providers [2]. The chatbot is a component of 

AI engagement systems, enhancing interactions between citizens and service providers. In customer 

service, chatbots are known as dialogue systems that improve citizen experiences and boost public 

engagement and satisfaction [3]. There is potential for AI to be used for sentiment analysis in citizen 

inquiries and feedback. Systems can gain insights into public sentiment by analyzing the tone and context 

of conversations, helping governments make informed decisions and improve service delivery [4]. This 

proactive approach to citizen engagement demonstrates a forward-thinking approach to governance and 

public administration. But what have been the practical applications of chatbots in the public sector? 

A review of the literature on the implementation of chatbots in public services [1, 2] showed the use of 

intelligent chatbots in public service is relatively new, and the scientific literature emphasizes the 

technological development of the tool, hence the need to explore and present practical cases in the public 

sector. 

2. Methodology 

This is a case study on the implementation of intelligent chatbots conducted by a software and 

services company targeting the public sector, known for leveraging AI technologies like Watson (IBM) 

and ChatGPT. Data sources included company documents, employee questionnaires, analysis of city 

hall websites, and chatbot simulations. The selection of a single case study was based on its relevance 

to emerging research in AI and its capacity to explore various features [5,6]. Methodological procedures 

also involved bibliographic research. Scopus was chosen for its superior coverage compared to other 

databases, while Google Scholar was selected for its estimated coverage of 300 million records, 

providing a broader range of information [7]. 

3. Results and Conclusion 

In March 2024, a literature search using the keywords "Chatbot" AND "Public Services OR Public 

Administration' found 1,000 accessible items on Google Scholar (out of 9,046 total) due to limitations. 

Sixty articles were also identified on Scopus. After analysis, 935 Google Scholar items were imported 

to Zotero. Among them, 43 were excluded for duplication or unavailability, and 865 more were excluded 

based on alignment with the research question. Eighty-seven full texts were perused, excluding 74 

articles not addressing the research question. 13 were selected for further consideration. 

The literature review revealed that the number of articles addressing practical examples of chatbot 

implementation in the public service is still low. No cases were reported in Brazil. At the international 

level, the work of Mehr [4] stands out with six examples of using chatbots to answer questions, fill out 

forms, search, translate and draft documents, and route requests. The Lviv City Helper, a chatbot 
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developed by the Lviv City Council, Ukraine [8], and the Norwegian chatbot, Kommune-Kari, are 

available in approximately 100 municipalities [9]. 

3.1. Case Study 

The company Modernização Pública e Informática Ltda specializes in software for public 

administration. It has deployed virtual assistants (chatbots) tailored to each city’s needs and presented as 

a public servant in 14 city halls. An avatar is created and named by each city hall to represent the city 

where it "works." For instance, the São Pedro da Aldeia municipality named Pedrinho its virtual assistant 

(https://fb.watch/rprOaxEPI-/); the town of Mesquita called its assistant Mel. Búzios’s is Buziano 

(https://egov.buziosdigital.rj.gov.br/); Belford Roxo’s is Bel; Arraial do Cabo’s is Xeréuzinho. They are 

accessible through the municipality's official website, WhatsApp, and Telegram. Users and virtual 

assistants interact via text, voice, or images. Chatbots assist citizens with payments and public debt 

negotiation and provide information on mobility and civil defense. Services comply with the Brazilian 

General Law of Personal Data Protection. Here are some examples of chatbot services. 

On the Queimados municipality website, citizens can access services such as issuing an electronic 

power of attorney (e-Power of Attorney) or accessing information on administrative processes. The 

company uses a service offered on the Gov.br platform to identify and authenticate citizens so they can 

securely access and request services at all governmental levels (https://www.gov.br/governodigital/pt-

br/identidade/conta-gov-br). Armação dos Búzios municipality attracts 500,000 summer tourists, 

outnumbering its 40,000 residents. Offered services prioritize visitor needs, such as mobility services 

and bus access management. The Buziano virtual assistant records 1,500,000 access hits 

(https://www.instagram.com/reel/CrgTFzJgXXE/?igsh=bm85ZHl3ZWw4eXF3).  

AI technologies can enhance community engagement, foster belonging, and cultivate public trust 

[1], aspects still lacking in many public agencies. Services presented exceed the current capacity of most 

government agencies in Brazil and worldwide. These initiatives streamline citizen access to information 

and promote security and fairness, enhancing transparency, efficiency, and cost-effectiveness for 

governments. This shift allows reallocating resources to strategic projects through employee 

empowerment. 

This study serves as a support for other agencies to seek closer connections with their citizens using 

chatbots. In future research, we will assess the development of this "virtual public servant,' including 

the tools employed and the development methods. 
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Abstract 

This paper investigates the role of Enterprise Information Systems (EIS) within sports organizations, highlighting 

their significance in enhancing operational efficiency and decision-making processes. Through a comprehensive 

bibliometric analysis, the study identifies key research trends, challenges, and gaps in the literature. The findings 

aim to provide insights into how sports organizations can leverage EIS to optimize performance and stakeholder 

engagement. By bridging the identified research gaps, this study contributes to the ongoing discourse on aligning 

technology, organizations, and people in the sports sector.Keywords: Enterprise Information Systems (EIS), Sports 

Organizations, Operational Efficiency, Digital Transformation, Technology Integration. 
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1. Introduction  

Enterprise Information Systems (EIS) have become a cornerstone in the management and operation 

of modern organizations. These systems are designed to facilitate the integration of information across 

various organizational processes, thereby enhancing efficiency, decision-making, and communication. 

In the context of sports organizations, EIS adoption has the potential to revolutionize how these entities 

manage operations, engage with stakeholders, and maintain a competitive advantage. 

Sports organizations, from professional teams to athletic clubs, face unique challenges that 

necessitate sophisticated information systems. These include managing large volumes of data related to 

player performance, fan engagement, event logistics, and financial transactions [1]. EIS provide a robust 

framework for handling these diverse data streams, enabling sports organizations to respond swiftly to 

dynamic market conditions [2]. 

2. Literature Review  

EIS are integrated software platforms that support business processes and information flows within 

organizations. The implementation of EIS in sports organizations can streamline operations, enhance 

decision-making, and foster better communication among stakeholders [3]. EIS automate routine tasks 

and manage large datasets, providing real-time insights. ERP systems, for instance, integrate core 

business processes such as finance, human resources, and procurement [4]. Management: EIS provide 

decision-makers with comprehensive information, facilitating better strategic planning. Business 

Intelligence (BI) tools can analyze trends in fan behavior, helping organizations tailor marketing 

strategies [2]. CRM systems, a subset of EIS, enhance interactions with fans and sponsors by providing 

personalized communication [3]. 

3. Methodolody  

Data were collected from the Web of Science database, focusing on articles related to EIS and sports 

organizations. A bibliometric analysis using VOSviewer identified key trends, research gaps, and 

influential studies from the dataset [5]. 

 

Co-Citation Analysis 

 

Co-citation analysis reveals how frequently two documents are cited together, highlighting 

relationships between key studies in EIS and sports organizations. The network visualization shows four 

clusters, each representing related studies [8,9]. 
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Figure 1 

Cluster 1:  

Intellectual-Disabilities 

This cluster focuses on leveraging EIS to manage data related to athletes with intellectual disabilities. 

Key publications include those in the Journal of Autism and Developmental Disorders [12]. 

 

Cluster 2:  

Participation 

This cluster emphasizes participation in activities and interventions aimed at improving quality of 

life through EIS integration [13]. 

 

Cluster 3:  

Strategic Management  

This cluster focuses on EIS-driven strategies for improving organizational efficiency in sports, with 

a focus on performance analytics and fan engagement [14]. 

4. Bibliometric Coupling Analysis  

Bibliometric coupling focuses on how two documents are linked by mutual references [10]. The 

coupling analysis revealed three distinct clusters related to intellectual disabilities, participation, and 

strategic management [11]. 

 
Altogether, the figure shows that each cluster represents a distinct area of research within the broader 

field of intellectual and developmental disabilities. The connections between clusters indicate 

overlapping interests and shared citations among these research areas. 

 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

119 

 

Discussion 

The bibliometric analysis highlights key research trends, including the increasing role of ERP and 

CRM systems in sports organizations. However, challenges such as the high cost and resistance to 

change remain. Future research should explore how EIS can enhance sustainability practices and ethical 

governance in sports [15,16]. 
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Abstract 

Smart Cities is a worldwide explored theme, with increasing attention from private and public organizations. There 

isn’t a well accepted concept of what makes a city smart so most cities put their efforts and investments into 

technologies such as IoT, which does not always increase the quality of life, which is the common denominator 

between specialists regarding the subject. Therefore, the present study aims to develop an indicator model as a 

management tool to measure how smart a city is, taking into consideration sustainability and quality of life factors, 

but also the perception of the cities’ users, as they are the most interested party when building a functional city as 

well as where the investment will be applied on. 

 
Keywords:  Smart Cities, Information and Communication Technologies (ICTs), Architecture, Engineering and Construction 

(AEC), Building Information Modeling (BIM) 

1. Introduction 

One of the greatest contemporary challenges lies in growing urbanization and the pressing need for 

cities to prepare to accommodate an increasing portion of the global population. Projections indicate 

that by 2050, approximately 70% of the population will be concentrated in urban areas, according to 
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UN data in 2019. However, this transition does not occur without socio-environmental challenges, such 

as pollution, lack of space, socioeconomic disparities and depletion of natural resources [1]. Experts 

have proposed implementing the concept of smart cities (Smart Cities) as an innovative approach to 

dealing with these problems. The idea is to employ technological and digital solutions to more 

efficiently manage urban resources, aiming to minimize impacts and improve the quality of life of 

inhabitants [2]. The present study assumes that the implementation of technologies alone is not enough 

to capture user perception and effectively improve citizens' quality of life. To this end, it intends to 

culminate in a Smart Cities indicator that takes user perception into account. At its current stage, 

however, the research aims to create a repository of Smart Cities initiatives, to make information 

available that can be used by decision makers for benchmarking or those interested in the area, online 

and free of charge.  

2. Methodological Framework 

The present study was designed under the method of Action Design Research (ADR) [3]. The first 

step was to define a framework in which the research would take place. The ADR model can be 

integrated with different methods as it was made throughout this study. The ADR framework is 

presented below and how it was adapted for this study. The framework was then separated into three 

flows: the theoretical one, the experimental one and the practical one, described below. 

2.1. First Flow: Theoretical 

The research comprised four main steps: 

 Diagnosis: Conducted through three cycles of literature review focusing on Smart Cities, 

Sustainability, and Quality of Life. The study analyzed five indicator models, encompassing 

three for Smart Cities, one for Sustainability, and one for Urban Quality of Life. 

 Design: One cycle was dedicated to designing an indicator model integrating principles from 

Smart Cities, Sustainability, and Quality of Life. Seventeen themes and subthemes 

categorized the models studied in the previous step. 

 Implantation: This phase involved verifying the designed indicator model by analyzing data 

from over 40 cities sourced from official websites, newsletters, and social media feeds. The 

aim was to assess these cities' smart city initiatives. 

 Evolution: To enhance accessibility and visibility of the findings, an online platform was 

developed. Data collected from cities were organized in an Excel spreadsheet categorized by 

continent, country, and the 17 predefined themes. The cities were visualized using an online 

geo-positioning tool on ARCGIS Experience. 

Overall, the study progressed through systematic stages from diagnosis and design to implantation 

and evolution, aiming to evaluate and visualize smart city initiatives globally. 
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2.2. Second Flow: Experimental  

 First step - Diagnosis: here the Federal University of Minas Gerais was chosen to be the 

setting of the pilot to gather users’ perspectives of a Smart City. However, the smart campus 

concept was used as the university will be perceived as a “city” and students as their users. 

Three classes of Civil Engineering students were chosen to respond to a questionnaire and 

spread it throughout the campus. The questionnaire will be described next. 

 Second step - Design: the product of this step was designing a questionnaire that had 

effective questions to draw students’ perceptions of a smart campus (to then transform into a 

smart city survey). The questionnaire was developed in Google Forms and sent out by email 

to every student with a link that they could send to other students for a bigger sampling. It 

was given as coursework to ensure maximum engagement from them and rated afterward. 

The turnout was INSERT responses. 

 Third step - Implantation: moving on to the next step, all of the responses from the previous 

step were laid out on an Excel spreadsheet and turned into graphs to better show the results 

and to analyze them. The product of this step will be the validation of the survey to broaden 

it moving forward. 

 Fourth step - Evolution: for this step, the research is going to evolve into another 

questionnaire to be applied to real smart city users around the world to move on to the final 

scene in which an effective indicator model will be developed in a way it can be customized 

for each continent’s reality. 

 The third and final flow is a field study of a sample of the world’s smart cities as the 

researcher travels the world gathering responses to the survey and interviewing specialists 

from different countries. This is ongoing.  

3. Results 

For the first flow, the theoretical review enabled the authors to deepen their understanding of the 

subjects, which helped in defining the themes of Smart Cities, Sustainability, and Quality of Life. This 

step served as the basis for designing and executing the others. After analyzing the five indicators, and 

separating them into macro themes (Smart Cities, Sustainability and Quality of Life), a hierarchy of 

themes was created according to the number of times they appeared in the models. After this analysis, 

a proposal for indicators was created, including the three macro-themes with 17 hierarchical sub-themes. 

Indicators Analysis - TEIXEIRA (2020) - Mind42.  

In the second step of the first flow, 71 cities were analyzed to verify the consistency of the initiative 

priority hierarchy with reality, based on the percentage of cities with initiatives published on their 

official websites. The top investment themes for Smart Cities matched the high-priority themes from 

the previous step: environment (94% of cities), traffic and mobility and economy (88%), and 

infrastructure and ICT and e-government (85%). 

https://mind42.com/mindmap/cf391e28-e643-4b6f-b550-59d19fd3dd8f
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The final step of the first flow resulted in the Smart Cities Repository Pilot, a georeferenced platform 

created with information collected by undergraduate students about the initiatives of each Smart City 

researched. The pilot includes some cities and the intention is to expand so that they are all included 

over time. The repository will be made available to students and other researchers interested in the topic, 

for consultation, through the website: 

https://experience.arcgis.com/experience/10191372ae004d1ab0292f985bf44b13. 

The results of the Experimental Flow were the answers collected by the survey applied within 

UFMG, totaling 85 answers. Apart from questions about age, gender, major and such, the most 

important result was capturing their take on which of the themes were more important when designing 

a Smart Sustainable Campus (which later will be transformed into a broader survey for cities in the third 

flow).  The subjects provided were the ones defined by this study in the first flow. The figure below 

shows their responses. 

The top three rated subjects were Infrastructure and ICT, Environment, and Traffic and Mobility. 

This information can guide campus managers, and later city planners, in allocating resources to meet 

user expectations. By doing so, cities can become smarter and improve residents' lives while adapting 

to changes. The final result of this study will be a management tool for private and public organizations 

interested in building smart cities, buildings, campuses and such, as an indicators model that will be 

customized by their own users’ perceptions adding weight to the subjects, they think are more important 

for their cities. 

4. Considerations 

The proposed indicators reflect a concern that organizations should have when adopting “Smart” 

actions, converging with the global agenda of sustainable and the concern to improve the quality of life 

of residents. The use of technological and inclusion in the Smart Cities rankings do not necessarily 

reflect that this city has a high standard of living, as explored extensively throughout this article. The 

research showed that the main initiatives in which cities around the world are investing corroborate the 

hierarchy carried out in stage 2 of the work. Traffic and Mobility, Energy, Economy and Environment 

are at the top of the themes, as well as in the users’ perceptions carried out in the second flow. It is 

necessary, however, to raise the fact that highly important topics (mainly in Brazil) such as Emergency 

Responses, Tourism and Culture are not yet priorities for cities, which can be translated into a worrying 

scenario, as these are factors that contribute to the population’s quality of life. 
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Abstract 

The potential for Artificial Intelligence (AI) to displace entire job roles has garnered significant attention; however, 

a more pervasive yet less drastic impact of AI is its incremental integration into specific tasks within existing job 

roles. This systematic literature review investigates how AI's task-based integration affects job satisfaction by 

altering work routines, skill requirements, and worker autonomy. Our analysis reveals that while AI may not 

entirely replace jobs, it fundamentally transforms the nature of work, posing risks to the meaningfulness of work 

and negatively impacting job satisfaction. By reshaping work tasks incrementally, AI diminishes the intrinsic 

rewards and sense of purpose that individuals derive from their roles. This paper explores these gradual 

transformations and their consequences for worker well-being and organisational productivity. Our findings 

emphasise the need for a comprehensive understanding of AI's task-level impacts on job satisfaction and offer 

recommendations for managing AI integration to preserve the meaningfulness of work and enhance employee 

experience. 

 
Keywords: Task-Based Integration, AI, Workplace Automation. 

1. Introduction  

The increasing integration of Artificial Intelligence (AI) into various job functions has generated 

significant discourse around its potential to reshape the employment landscape. While the fear of AI 

displacing entire job roles dominates much of the conversation, this paper posits that AI's more 

immediate and pervasive impact lies in its incremental integration into specific tasks within existing 

roles. This nuanced transformation affects job satisfaction by altering work routines, skill requirements, 

and worker autonomy. 

AI's capacity to process vast amounts of data with unprecedented speed and accuracy is both a boon 

and a challenge. For instance, tasks that previously took days for humans to complete can now be 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

126 

 

performed in mere minutes by AI. However, this often means the machine operates within a narrow 

scope, potentially overlooking broader contextual factors [1]. The integration of AI in this manner 

exemplifies the shift from viewing AI as a replacement for human labor to seeing it as a tool for 

augmented intelligence, enhancing human decision-making processes and efficiency [2]. 

Historically, automation technologies have stirred fears of widespread job displacement, a concern 

compounded by political rhetoric around issues like immigration [3]. However, empirical evidence 

suggests that while AI and robotics can significantly alter job functions, they are less likely to replace 

humans entirely in the near future. Instead, they modify the nature of work, thereby influencing job 

satisfaction and the overall employee experience [4]. 

The democratization of advanced technologies such as collaborative robotics has made them more 

accessible to non-experts, transforming them from complex, costly systems into user-friendly tools that 

enhance worker efficiency [5]. This evolution marks a paradigm shift from prioritizing human 

replacement to recognizing the enduring need for human presence in various sectors. New technologies 

support workers by preventing errors and assisting in tasks rather than diminishing their control over 

decision-making [6]. 

Nevertheless, the implementation of AI poses potential risks. For example, AI algorithms can restrict 

freedom by controlling what information is presented to users on digital platforms, thereby influencing 

their perceptions and decisions [7]. Additionally, AI's potential to augment human labor varies across 

different sectors, often intensifying existing inequalities and creating new dynamics in labor demand 

and worker autonomy [8, 9]. 

This paper seeks to explore these nuanced impacts of AI's task-based integration on job satisfaction. 

By examining how AI alters the nature of work, this study aims to provide a comprehensive 

understanding of AI's implications for worker well-being and organizational productivity. It also offers 

recommendations for managing AI integration to maintain the meaningfulness of work and enhance the 

overall employee experience. 

2. Problem definition  

While the potential for AI to displace entire job roles garners significant attention, pervasive ways 

AI is transforming the nature of work before widespread job displacement occurs. This paper argues 

that the incremental integration of AI into the workplace, often automating specific tasks rather than 

entire job roles, risks eroding the meaningfulness of work and negatively impacting job satisfaction, 

even when individuals retain their jobs. By altering work routines, skill requirements, and worker 

autonomy, AI's gradual, task-focused adoption can diminish the intrinsic rewards and sense of purpose 

that individuals derive from their jobs. This paper will investigate how this gradual transformation 

reshapes the employee experience and explore the potential consequences for worker well-being and 

organisational productivity. 
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3. Methods  

The study employed a systematic literature review (SLR). The literature was collected using the 

Google Scholar database. Google Scholar was searched through Publish or Perish Application, and a 

total of 200 results were specified, this corroborates with the Haddaway et al. (2015) recommendations 

that systematic reviews in Google Scholar should focus on the first 200 to 300 results. The limiters 

applied to the search results included the publication date (from 2019 to 2024), source type (journal 

articles), and language (English). This study applies the five-stage framework that Arksey and O'Malley 

(2005) proposed to map the available evidence in the literature on a given topic under investigation. 

The application is outlined as follows:  

4. Discussions and findings 

4.1. AI’s Incremental Integration and Job Satisfaction 

The incremental integration of AI into specific job tasks, rather than the wholesale replacement of 

jobs, has significant implications for job satisfaction. This nuanced approach to automation means that 

AI systems often complement human labour rather than replace it entirely. For example, collaborative 

robotics and AI tools that assist workers in their tasks can enhance job efficiency and accuracy [5]. 

However, this integration can also alter job routines, shift skill requirements, and impact worker 

autonomy, which can have both positive and negative effects on job satisfaction. 

Introducing AI into specific job tasks can lead to greater efficiency and productivity, which can 

enhance job satisfaction by reducing the burden of repetitive and mundane tasks. AI’s ability to quickly 

process and analyse large datasets allows workers to focus on more strategic and creative aspects of 

their roles, potentially increasing their sense of accomplishment and job engagement [1]. Moreover, AI 

can empower workers by providing advanced tools and insights that enhance their decision-making 

capabilities, thereby boosting their confidence and satisfaction [2]. 

However, the integration of AI can also pose risks to job satisfaction. One of the primary concerns 

is the potential reduction in worker autonomy. As AI systems take over more routine tasks, workers 

may feel that their roles are becoming less significant and that they have less control over their work 

processes [10]. This can lead to a sense of disempowerment and decreased job satisfaction, particularly 

if the implementation of AI is perceived as undermining human agency [11]. 

The changing skill requirements associated with AI integration can be a source of stress and 

dissatisfaction for workers. As AI systems become more prevalent, workers may need to acquire new 

skills and adapt to new technologies, which can be challenging and overwhelming, especially for less 

technologically proficient people [6]. This need for continuous learning and upskilling can create 

anxiety and uncertainty, potentially leading to job dissatisfaction if not managed effectively. 
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4.2. The Dual Nature of AI: Threat and Opportunity 

The dual nature of AI as both a threat and an opportunity are evident in its potential to both displace 

and augment human labour. On one hand, AI-driven automation can lead to job displacement, 

particularly for routine and rule-based tasks [8, 12]. This displacement can result in job loss and reduced 

job satisfaction, especially for older workers who may find it difficult to re-enter the labour force or 

adapt to new roles [12].  

On the other hand, AI has the potential to create new job opportunities and enhance existing roles by 

augmenting human capabilities. AI tools can support workers in complex decision-making processes, 

preventing errors and improving overall job performance [5,6]. This augmentation can lead to job 

enrichment and greater job satisfaction as workers are able to leverage AI to achieve better outcomes 

and make more informed decisions. 

The implementation of AI in the workplace thus requires a careful balance between leveraging its 

benefits and mitigating its risks. Organizations need to ensure that AI tools are used to complement and 

enhance human labour rather than replace it. This involves providing adequate training and support to 

help workers adapt to new technologies and ensuring that AI systems are designed to empower rather 

than undermine human agency (Moore, 2019). 

4.3. Ethical and Social Implications of AI Integration 

The ethical and social implications of AI integration are also crucial considerations. AI’s ability to 

process and analyse vast amounts of data can create power imbalances and information asymmetries, 

potentially impacting labour negotiations and worker rights [13]. AI-enabled algorithms can also limit 

individuals' freedom to seek and share information by curating what they see on digital platforms, 

shaping their perceptions and knowledge [7].  

These ethical concerns underscore the need for transparent and equitable AI governance frameworks 

that prioritize the interests of all stakeholders. Organizations and policymakers must work together to 

develop guidelines and regulations that ensure AI's responsible and ethical deployment. This includes 

addressing issues of privacy, transparency, and accountability, and ensuring that AI systems are 

designed and implemented in ways that promote fairness and equity [14]. 

The broader societal impacts of AI integration must be considered. AI has the potential to contribute 

positively to society by supporting research activities, improving the lives of individuals with 

disabilities, and addressing global challenges such as climate change [15, 16]. However, realizing these 

benefits requires a commitment to human-centric and ethical AI deployment, ensuring that the 

technology is used to enhance human well-being and societal progress. 
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4.4. The Future of Work with AI 

The future of work with AI will be shaped by how well organizations and societies navigate the 

complexities of AI integration. While AI offers significant opportunities for enhancing productivity and 

job satisfaction, it also poses challenges that need to be addressed to prevent negative impacts on worker 

well-being and organizational harmony. By focusing on augmented intelligence and worker 

empowerment, organizations can create a future of work that benefits all stakeholders. 

To achieve this, continuous learning and upskilling will be essential. Workers need to be equipped 

with the skills and knowledge to effectively collaborate with AI tools and adapt to the evolving 

technological landscape. Organizations should invest in training programs and create supportive 

environments that encourage lifelong learning and professional development [4, 11]. 

AI’s task-based integration presents both opportunities and challenges for job satisfaction. While AI 

can enhance job efficiency and worker empowerment, it also risks reducing autonomy and increasing 

job insecurity if not implemented thoughtfully. By prioritising ethical and human-centric approaches to 

AI deployment, organisations can harness the benefits of AI while mitigating its risks, creating a more 

fulfilling and equitable future of work. 

4. Conclusions 

The integration of Artificial Intelligence (AI) into specific job tasks represents a significant shift in 

the nature of work. While AI has the potential to enhance productivity, efficiency, and job satisfaction 

by augmenting human capabilities, it also presents challenges that need to be addressed. The nuanced 

impacts of AI's task-based integration on job satisfaction highlight the importance of balancing 

technological advancements with the preservation of human agency, autonomy, and meaningfulness of 

work. 

AI's ability to handle routine and data-intensive tasks can empower workers by allowing them to 

focus on more strategic and creative aspects of their roles. This shift can lead to increased job satisfaction 

as employees derive greater fulfilment from engaging in complex and impactful work. However, the 

reduction in routine tasks can also lead to feelings of disempowerment and decreased job satisfaction if 

workers perceive that their roles are being diminished or that they have less control over their work 

processes. 

The literature suggests that AI's impact on job displacement is not as severe as initially feared. 

Instead, automation and AI integration are more likely to result in task enlargement, skills enhancement, 

and the creation of new job opportunities [9]. This shift from job displacement to job transformation 

underscores the need for continuous learning and upskilling to ensure that workers can effectively 

collaborate with AI tools and adapt to the evolving technological landscape. 

 

Implications 
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The implications of AI's task-based integration for job satisfaction and worker well-being are 

multifaceted and require a comprehensive approach to management. Organizations must prioritize 

ethical and human-centric AI deployment to harness the benefits of AI while mitigating its risks. This 

involves several key considerations: 

• Continuous learning and professional development are essential to equip workers with the skills 

needed to effectively collaborate with AI. Organizations should invest in training programs that focus 

on both technical and soft skills to ensure that workers can adapt to new technologies and take advantage 

of the opportunities presented by AI [4, 11]. 

• AI tools should be designed to empower workers rather than replace them. This means developing 

AI systems that enhance worker autonomy and decision-making capabilities, allowing employees to 

leverage AI to improve their performance and job satisfaction [5,6]. 

• Transparent and equitable AI governance frameworks are necessary to address the ethical and social 

implications of AI integration. Organisations and policymakers must work together to develop 

guidelines and regulations that ensure the responsible and ethical deployment of AI, prioritising fairness, 

transparency, and accountability [14] 

• The implementation of AI should prioritise worker well-being by ensuring that the technology is 

used to enhance job satisfaction and meaningfulness. This includes designing AI systems that support 

workers in their tasks, prevent errors, and reduce the burden of repetitive and mundane work [2]. 

• Beyond the workplace, AI has the potential to contribute positively to society by supporting 

research, improving the lives of individuals with disabilities, and addressing global challenges such as 

climate change [15, 16; Marr, 2020). Organisations should consider the broader societal implications of 

AI and strive to use the technology for the greater good. 

The incremental integration of AI into job tasks offers opportunities and challenges for job 

satisfaction and worker well-being. By focusing on ethical, human-centric, and equitable AI 

deployment, organisations can create a future of work that benefits all stakeholders, enhances job 

satisfaction, and contributes to societal progress. 
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Abstract 

This paper addresses the difficulties mining companies face in planning their digital transformation. Based on the 

literature on project portfolio management and digital transformation, we propose a project portfolio management 

model adapted to the mining industry that aims at aligning the value of the digital transformation projects with the 

desired strategic outcomes of the Smart Mine. This paper focuses on the initiative’s identification phase, divided 

into portfolio, program, and project levels. The model, which has not been tested yet, follows the academic and 

industrial best practices to answer the mining specificities, including risk management, communication and 

stakeholder management, and change management. 
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Abstract 

Schedule control is fundamental to project success, enabling proactive management of deviations from the baseline 

plan. While Earned Value Management (EVM) provides solid results for analyzing schedule performance, its 

limitations prompted the exploration of alternative methods. This study describes the drawbacks of EVM in 

schedule control. It then reviews and maps previous studies on schedule control and schedule risk analysis to 

describe, using a decision flowchart, how their findings relate to each other, and which method best fits the project 

characteristics and control priorities. The literature review was conducted using the PRISMA 2020 framework. The 

findings suggest adopting a top-down approach for serial networks and a bottom-up approach for parallel networks. 

Additional factors, such as the need for sensitivity analysis, uncertainty assessment, monitoring, or forecasting, 

further refine the selection of the optimal method. All above considerations were mapped in the decision flowchart 

provided which can be used by practitioners to identify the methods that best fit their case. This study provides 

insights into schedule control and clarifies the relationships between different methods, enabling empirical 

evidence-based decisions. 
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Abstract 

Today’s business world faces constant changes and challenges, requiring companies to adapt quickly to new 

environments and competitors. In this sense, companies must generate value for a market advantage. A systematic 

review led to a model proposal integrating Agile and Design Thinking (DT) for innovation development, allowing 

companies and their products to be faster on the edge of innovation. The proposed model expands the integrated 

use of both approaches. The model test developed by a case implementation study unveiled that the framework 

increased the team's support for innovative ideas development outside of working routines. The attempt to reduce 

Product_X's total volume provided results that can gain further robustness with new future implementation studies, 

as it was able to have a gain of 42% on its total size. 

 
Keywords: Product Development Projects, Project innovation planning, Stage - Gate, Agile, Design Thinking. 
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Abstract 

The transition to smart and sustainable mobility calls for integrating technological and participatory approaches to 

planning processes. There is a need for new and innovative forms of mobility solutions that are holistic and inclusive 

of key actors involved. This study explores the participatory approach in urban mobility planning through the lens 

of the Multi-actor Perspective (MaP) framework. This study identifies and maps key actors involved in mobility 

planning in the context of Trondheim municipality in Norway. This is done by investigating the actors that play 

distinct roles through the framework of MaP. The methodological approach is Participatory Action Research, in 

which the researcher is a part of the MoST (MobilitetsLab Stor-Trondheim) project, a regional mobility lab, 

working with mobility solution in Trondheim, Norway. The results highlight actors involved in discursive mobility 

planning in Trondheim and their roles in mobility planning. The major findings highlight the unique context of 

Trondheim in mobility planning and the dynamic approach to collaborative mobility planning. This study provides 

a comprehensive framework to understand and address mobility challenges, fostering sustainable solutions through 

a participatory planning approach. Planners, decision-makers, and stakeholders can utilize the implications to 

improve the overall mobility planning process. 
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Abstract 

This study aims to understand the application of agile management in the industry, considering servant leadership 

as a key component. To achieve these objectives, research was conducted using a narrative literature review using 

the Scopus database, following the development of a case study in the renewable energy industry to assess the 

servant leadership self-perception of team managers by “Servant Leadership Survey (SLS)". This article uniquely 

delves into the intersection between agile management and servant leadership in the current industrial context. 

Considering the eight dimensions of servant leadership, these leaders have a profile capable of developing 

empowerment in their teams. The results show that this profile leader is aligned with developing some of the basic 

agile management principles, namely the principle of developing committed teams. However, the dimensions with 

the lowest values were Forgiveness and Courage. These leaders should be aware of these shortcomings, as they 

could hamper the transition to an agile management approach once the main values of this approach are 

commitment, focus, openness, respect, and courage.As a significant practical contribution, this research offers a 

comprehensive set of recommendations to help companies develop a leadership style tailored to implementing agile 

management, thereby enhancing their adaptability and flexibility in the current context. 

 
Keywords: Agile Management,Case Study, Servant Leadership. 

                               
* Corresponding author.  

E-mail address: alexandreclaro@ua.pt 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

139 

 

An educational project using simulation: What made it 

successful? Nursing students’ experiences  

Sylvie Anna Sollieda,*, Hilde Nordahl-Pedersenb, Bente Lilljan Lind Kassahc 

aSylvie Anna Sollied, The Faculty of Health Sciences, The Arctic University of Norway, Hansine Hansens veg 18, 9019 Tromsø, 

Norway 
bHilde Nordahl-Pedersen, School of Business and Economics, The Arctic University of Norway, Havnegata 5, 9480 Harstad, 

Norway 
cBente Lilljan Lind Kassah, Department of Child Welfare and Social Work, The Arctic University of Norway, Hansine Hansens 

veg 18, 9019 Tromsø, Norway  

 

Abstract 

This article presents nursing students’ experiences of an educational project using lectures and simulation to 

enhance knowledge, skills and action competence in patient care in acute and urgent situations. The study is based 

on results from student questionnaires with free-text responses before and after the lectures and simulation 

activities. The project results show that a combination of lectures and simulation activities gave nursing students 

increased understanding and confidence in how and why to use interprofessional models of patient assessment and 

communication and information exchange (ABCDE, ISBAR and closed loop) to ensure quality and satisfactory 

safety procedures in patient care. The results also show that the organisation and implementation of teaching and 

learning using simulation is of great importance to ensure optimal learning outcomes. The study indicates that 

highly qualified medical specialists and realistic simulation exercises with skilled cross-professional facilitator 

teams constitute important success criteria for quality in nursing education programmes. 
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Abstract 

Project management has gained paramount importance within organizations due to its direct influence on strategic 

objectives and overall success. A poorly defined organizational strategy can result in inefficient project execution 

and subsequent organizational failure. Thus, a robust project management methodology is imperative for effective 

project execution. Conducting a diagnostic assessment of an organization's project management practices is 

essential for identifying areas requiring improvement. Furthermore, adopting maturity models aids in enhancing 

project management efficiency. This article focuses on adapting and applying a maturity model to evaluate the 

evolution of project management practices within a private sector IT organization. Emphasizing the significance of 

organizational strategy in project management, the article delves into diagnosing project management practices and 

exploring the application of maturity models to bolster efficiency. 
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Abstract 

This investigation aimed to conduct a comparative analysis of various agile methodologies to establish applicable 

criteria for selecting an agile framework, such as Scrum, Extreme Programming, Crystal, Kanban, Lean Software 

Development (LSD), or Adaptive Software Development (ASD), to serve as the foundation for the lifecycle of 

specific projects. This study seeks to analyze and contrast these methodology's characteristics, principles, and 

practices through a systematic literature review sourced from two databases, Web of Science and Scopus. Three 

research questions were established to guide this study. Based on the established eligibility, inclusion, and exclusion 

criteria, nineteen articles were identified for inclusion in the review. The conclusion underscores the flexibility of 

agile methodologies in aligning with project needs. Still, it highlights the lack of detailed research into the 

applicability of specific frameworks and the challenges posed by cultural and organizational resistance during the 

transition from traditional methods. It calls for further study to provide clearer guidelines for overcoming these 

barriers and successfully adopting agile practices. 
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Abstract 

This study ambitions to investigate the influence of artificial intelligence tools on project management performance 

domains, aiming to investigate if it is possible to make any association between a specific set of artificial 

intelligence tools and certain project management performance domains, as well as verifying what are the benefits 

and challenges of said associations. This study contributes to the Artificial Intelligence area, along with the Project 

Management area by providing purposeful insights on their alliance, and additionally, addresses a critical gap in 

the literature and provides valuable insights into the Project Management Performance Domains, contributing to 

advancements in the field.  
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Abstract 

Building Information Modelling (BIM) is an industry-changing innovation that many developed countries around 

the world have adopted and implemented with great success. This adoption has its barriers, but overwhelming 

benefits have resulted in widespread use across the industry. The objectives of this research were to determine if 

South Africa’s BIM adoption and implementation (A&I) follows a trend that correlates with an innovation diffusion 

model to allow a forecast to be made about BIM A&I in the South African Architecture, Engineering, and 

Construction (SAAEC) industry. This study utilized primary data from a survey and interviews, in conjunction with 

secondary data from academic and industrial research publications. Findings revealed that BIM A&I in the SAAEC 

industry has been increasing over time, however, the industry is approximately eight years behind developed 

countries, and the A&I is driven primarily by private sector organisations with hardly any government support. The 

main drivers and barriers to BIM A&I in the industry have not changed over the past decade, while recent trends 

of focusing on client demand and inter-organisation competitiveness were found to be more prevalent. 
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Abstract 

Risk management is essential in decision-making, yet traditional methods for creating risk scenarios face challenges 

in modern, complex business environments. Despite various techniques available, these conventional approaches 

struggle with managing vast amounts of information. The rapid advancement of Generative AI offers a promising 

yet underexplored opportunity to transform this process. This paper explores integrating Generative AI to enhance 

and automate risk scenario generation, bridging the gap between traditional methods and cutting-edge AI. Our 

approach is twofold: first, we introduce a method to retrieve and structure relevant real-time data related to a risk 

topic using a combination of sentence embeddings and a Multi-Agent system; second, we derive risk scenarios 

from this data. By utilizing real-time data, this approach enhances the accuracy and relevance of risk scenarios 

compared to traditional methods. Furthermore, the automated nature of the process allows scenarios to be 

continuously monitored and updated over time, ensuring long-term applicability and adaptability for decision-

makers. 
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Abstract 

This paper focusing bridging the gap between project management and facility management. The aim of the paper 

is to analyse and discuss how uncertainty management methods, tools and techniques can be used in FM one a 

Iland with existing infrastructure. Literature review relevant to the topic has been the primarily method in use. The 

main conclusion from the research is that effective uncertainty management related to FM needs a holistic approach, 

not only focusing on the individual elements of a system, but also an understanding of the connection and interaction 

between the elements of the system. Good cooperation between the FM manager and the owner may give a holistic 

understanding of the risk and opportunities that management team on the island need to monitor and control. A 

holistic approach needs to focus on external and internal opportunities and risk related to FM on the island External 

opportunities – new marked trends, new technologies that can make the island FM more sustainable and or more 

profitable over time, Internal opportunities – weak signals – what make paper happy, well being from the user- the 

things that makes the visitors /user of the facility interested to come back to the island. External risks related to 

long term scenarios that may harm or make the facility on the island less sustainable or profitable and Internal risk 

related to running operate the hard and soft FM on the island. 
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Abstract 

Today, it is not possible to question the construction industry's impact on the environment. Vast amounts of 

resources are extracted, and high amounts of waste are generated. The energy consumption in material extraction, 

production of building materials and elements, transport, and construction activities sums up to 15% of the global 

emissions. The construction industry's market-driven nature and regulatory requirements set by Administration 

bodies define the playground for implementing activities that aim to reduce climate impact. International industry 

associations point out that minimising the material volume is a low-hanging fruit and research shows that this is 

prosperous. Still, implementation is slow. This paper argues for and discusses three paradoxes regarding why 

climate-smart work is slow in implementation and how business-driving aspects obstruct building climate-smart. 

The argumentation is developed from a perspective that the people-profit-planet unity needs to be considered in 

balance, in general, and that the profit-planet unity needs to be considered in tandem for market-driven and climate-

based contracting, especially. Even though it is tempting to say that we should stop building, it is not feasible for a 

developing Society. The question is how we can design and build smarter. The conclusion of this work is that the 

sector needs to address current procurement strategies that are short-term profit-oriented, understand how upstream 

decisions obstruct climate-smart solutions, and use digital working procedures and tools to leverage the available 

information in early project stages. At the bottom-line, to make climate a competitive factor in the construction 

industry is imperative for a climate transformation of the sector. 
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Abstract 

Reducing carbon emissions has emerged as a paramount priority on the global climate agenda, with nations and 

regions grappling with the complexities of addressing this pressing issue. However, it is essential to recognize that 

the costs associated with carbon reduction can vary significantly because of the multitude of carbon pricing 

mechanisms implemented across different locations and nations and the adoption of various differentiation 

strategies. These variations in carbon reduction costs call for a nuanced understanding of the diverse economic and 

pol-icy contexts in which carbon reduction efforts are being pursued and underscore the need for tailored and 

context-specific approaches to achieve effective and efficient carbon reduction targets. However, current studies 

on carbon pricing have not been effective in bringing together the necessary information, so a systematic review is 

being conducted to highlight its importance in developing economies by extracting and evaluating research papers 

from the Scopus database. From the Scopus database, 614 research articles in the engineering domain written in 

English were extracted using specific keywords, and after careful review, only 39 papers were selected for further 

evaluation. The study's findings revealed that with efficient implementation of carbon taxes and emission trading 

schemes, the stakeholders can reduce and effectively manage the challenges pertinent to global car-bon emissions. 
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Change management in SMEs in the Era of Industry 4.0 
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Republic 

 

Abstract 

Today's environment is characterized by a high dynamic of changes. Businesses must continually implement new 

changes that the external environment offers. One of these significant changes is the adoption of technologies 

associated with the concept of Industry 4.0. This situation is particularly important for small and medium-sized 

enterprises, which are the driving force behind a large part of the world's economies. Their ability to adopt and 

implement new technologies may play a crucial role in the future. Businesses can use a wide range of change 

models for this implementation. Some focus more on methodological support for implementing change, while 

others concentrate on the individual level and reducing employee resistance. Currently, in the Czech Republic, 

there is no universal model for implementing changes in small and medium-sized organizations. The aim of this 

contribution is to perform a cluster analysis, which will then allow for the identification of main parameters for 

each cluster. Based on these foundations, it will later be possible to construct a model for implementing changes 

for each cluster separately, according to its key characteristics. Six main clusters were observed, each characterized 

by certain features. Unfortunately, it is a concerning fact that half of the clusters do not implement change 

management effectively. Data was collected through a questionnaire survey, and 189 respondents representing 

small and medium-sized enterprises were obtained. The main emphasis was placed especially on the actual 

implementation of change management, its barriers, and then on Industry 4.0, awareness of it, the level of its 

implementation in businesses, and also on the barriers that companies consider significant in this relation. 
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Abstract 

The Smart Cities concept is currently considered one of the "hottest topics" in urban development, especially in 

Europe. Many stakeholders are promoting Smart Cities projects, believing integrating technology and infrastructure 

can enhance cities' liveability, sustainability, services, and competitiveness. There is a gap in the literature on Smart 

Cities and project management for Smart Cities. One of the main challenges in applying any methodology is 

classifying the type of project we face to use a practical and justifiable solution, for that, the litmus test for this 

classification is a project with a budget of 100 million euros, inserted in the Recovery and Resilience Plan of 

Portugal. We propose a classification mechanism based on the European perspective on the management of public 

procedures and the legal frameworks, supported by the local implementation of the European directives in each 

member state, which gives us the necessary assurance in achieving success in this classification, thus preventing 

the use of methods that can generate countless results on the same situation. 
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Abstract 

The aim of the project is to reduce or eliminate non-conformities in product-parts manufactured in an industrial 

machine in an automotive company. The project was carried out using an action-research methodology, in the 

context of the shop floor, using observation and analysis of production procedures and data collection considering 

variables relating to teams, quality control records, and the machines setups to identify improvement actions. The 

main results of the project were the determination of the route-cause of non-conformities and getting evidence that 

point towards lack of operators training and timely involvement of support departments, such as, the maintenance 

department.  These results led to the conclusion that the training of human resources is essential for the quality of 

the manufactured product parts, and that the digitalisation of production data is fundamental for reducing non-

conformities in the manufacturing processes. 
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Abstract 

Defense projects are crucial in obtaining operational capacity and security for society. At the same time, it is well 

documented in the literature that such major projects typically face severe challenges in the form of cost overruns. 

Most of the previously documented cost overruns are from other parts of the public sector, such as infrastructure. 

There is therefore a gap in the literature on documenting the magnitude and characteristics of cost overruns for 

defense projects. The objective of this study is to empirically investigate cost overruns in defense projects to 

increase knowledge on cost performance in the sector. We perform a quantitative analysis on an original dataset of 

357 defense projects in Norway, applying statistical testing and regressions to analyze the characteristics of cost 

performance. Firstly, defense projects show smaller average cost deviations than those reported internationally yet 

exhibit a wide range with substantial minimum and maximum values. Secondly, project size does not significantly 

impact cost deviations in defense projects, with a negative but insignificant association with cost overruns. Lastly, 

materiel projects tend to have fewer cost overruns compared to construction projects, particularly in the median 

and lower quartiles of the cost deviation distribution. 
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Abstract 

The construction industry significantly contributes to the world’s total carbon emissions and strives to reduce its 

climate impact. One strategy to reduce emissions in new buildings is to minimize the volume of material used in 

the structural system. However, aside from load-carrying, the structural system has other essential functions, such 

as providing sufficient sound reduction. The most common strategy for achieving better sound reduction is adding 

more structural material to floors and walls, which contradicts the aim of minimizing the material volumes to lower 

climate impact. Therefore, this project applies cost-benefit analysis to the structural system of new residential multi-

floor concrete buildings to analyze the societal benefits and costs of choosing different sound classes. The objective 

is to explore whether buildings with better sound classes can be justified from a societal perspective, 

notwithstanding the increased climate emissions they may produce. The results show that constructing apartment 

buildings with better sound classification levels is justified from a societal benefit perspective, even though the 

choice increases carbon emissions.  
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Abstract 

Organizations must succeed in Information Systems (IS) projects since they strongly influence their present and 

future. In this context, evaluating success is essential for good management, requiring well-defined criteria and 

procedures. Over the past decades, several studies focused on success criteria have been developed. However, there 

is still the need for an integrative and unified perspective on these contributions. This article proposes a framework 

of criteria for evaluating success in IS projects based on the results of a structured literature review. The main 

contribution is thus the compilation and organization of the success criteria in the CrEISPS framework to assist 

researchers and professionals in studying and defining success criteria for evaluating IS projects. 
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Abstract 

Digital transformation projects are projects that enable new forms of inter- and intra-organizational collaboration 

through the implementation of digital technologies such as Data Analytics, or Cloud Computing. Their initialization 

and budgeting are particularly complex and prone to various uncertainties. With this research we shed light on these 

uncertainties and their sources. Furthermore, we investigated the strategies that practitioners applied to deal with 

them. Based on the data from a series of seven qualitative interviews in a large corporation of the manufacturing 

sector, we thoroughly described the uncertainties and strategies. New aspects are introduced into the research on 

both the nature of digital transformation projects, and the role of organizational departments during their execution. 
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Abstract 

Over time there has been an increasing focus on integration of conventional project management and change 

management. The findings presented in this paper are part of a larger case study on change processes related to a 

hospital building project in Norway. We aim to describe readiness for change six months prior to the opening of 

the new hospital building, and to investigate whether and how readiness for change and four underlying constructs 

vary between different professional roles in the hospital. Data were obtained from a digital survey e-mailed to 

employees. Linear regression was used to investigate possible differences between professional groups. Statistically 

significant differences were evident between groups of clinical personnel versus personnel in management and 

administration, with administrative and managerial personnel having significantly higher scores on readiness for 

change and all four underlying constructs. Our findings indicate that attention should be paid to the horizontal 

cleavage in hospitals. Additional measures could be necessary to ensure clinical personnel are equally ready for 

change as personnel in management and administration.  
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Abstract 

Early Contractor Involvement (ECI) has been an emergent trend in the Norwegian infrastructure sector. However, 

there has not been much work done to analyze the efficacy of such collaboration on building projects when it comes 

to promoting sustainability. This study investigates this gap by conducting a longitudinal evaluation of a public 

building project using empirical data collected through surveys conducted during the development and execution 

phases. The sustainability goal for the project was to have a drastically reduced energy consumption compared to 

similar projects. To gain insight into how ECI helped the project reach its sustainability ambitions, this study 

compares the experiences with ECI as viewed by the project participants. The results show that ECI directly 

impacted the sustainability objectives by bringing in the necessary competencies and developing innovative 

solutions. ECI has also helped with sustainability objectives indirectly by improving risk management, enhancing 

collaboration, and reducing the potential for conflict in the project. Despite the cost of collaboration being a point 

of contention, the findings show that ECI can be a viable option for sustainable building projects. 
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Abstract 

IT projects often fail to meet their intended objectives, with significant value shortfalls and occasional failures. This 

discrepancy is often attributed to an overemphasis on technical aspects at the expense of human factors, 

emphasizing the necessity for a more comprehensive approach to project management. This paper explores 

strategies for enhancing the successful implementation of IT projects, with a focus on project management practices 

and the human element. Drawing from a systematic literature review and qualitative data analysis, the study 

investigates challenges encountered during IT project implementation and the initiatives employed to address them, 

leading towards a conceptual framework. The findings underscore the importance of integrating proactive measures 

throughout the project lifecycle to mitigate potential challenges. Key activities such as risk management, 

stakeholder engagement, effective communication, and change management practices are highlighted as crucial for 

project success. The paper concludes by advocating for a holistic approach to IT project management that 

acknowledges the interconnectedness of technical and human factors.  
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Abstract 

Diversity management is a topic of significant importance in the contemporary business world. Involvement of 

individuals from multiple generations in an agile project may result in complications within the team. The collective 

conscience of individuals belonging to the same generation affects their outlook of the world which affects their 

decision making and other workplace behaviours. This paper attempts to explore the influence of collective 

conscience as a core factor affecting multi-generational mindset in agile projects. An in-depth study has been done 

through systematic literature review. It has been seen that collective conscience as a factor that affects individuals’ 

behaviour might give rise to potential conflict within teams. By studying the role of collective conscience as the 

cause of such diversity, potential areas of conflict within teams can be identified and resolved before they actually 

arise. In this research five such areas have been identified that are the key areas in which generational diversity 

might cause challenge in an agile team, owing to collective conscience that drives difference in perception of reality. 

 
Keywords: generation; collective conscience; agile project management; agile team. 

                               
* E-mail address: tnmukherjee4@gmail.com 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

160 

 

External Business Drivers of Concession Period in Transport 

PPPs: An Empircal Investigation  

Giulio Manganoa,*, Gabriel Castelblancob, Filippo Maria Ottaviania, Andrea 

Ferraria, Alberto De Marcoa 

aPolitecnico di Torino, Corso Duca degli Abruzzi 24, Torino, 10129, Italy 
bE. Rinker, Sr. School of Construction Management, University of Florida, Gainesville, FL 32611, USA 

 

Abstract 

Despite the abundance of papers on establishing the optimal concession period for Public Private Partnerships (PPP) 

from the public procurement perspective, the impact of external factors influencing the duration of the concession 

period of PPP projects is scarcely explored in the PPP literature. In this context, this research conducts a statistical 

analysis using multivariate regression analysis (MRA) and analysis of variance (ANOVA) to evaluate if a set of 

key factors may influence the duration of the concession period of a PPP transportation project. The outcomes of 

the model show that the area of the world wherein the project is developed and the regulatory framework of the 

country significantly impact the definition of the concession period. The proposed study paves the way for 

understanding the crucial levers influencing the duration of the concession period to increase the value associated 

with a PPP initiative. 
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Abstract  

This exploratory paper investigates the unlearning processes within agile project teams, aiming to identify and 

analyze the factors that facilitate or inhibit successful unlearning. Unlearning refers to the process of discarding or 

abandoning obsolete knowledge, practices or behavior. Agile practices, such as retrospectives and continuous 

feedback loops, are highlighted as crucial catalysts for promoting unlearning by providing structured opportunities 

for reflection and ongoing assessment. The study emphasizes the significant role of organizational culture, where 

flexibility, experimentation, and continuous learning foster unlearning, while rigid structures and adherence to 

established protocols impede it. Through semi-structured interviews with project managers from various industries, 

the research uncovers the importance of project environments, individual readiness, and leadership in driving 

unlearning. It reveals that temporary unlearning, often driven by immediate project needs and external regulations, 

can evolve into permanent changes as new practices prove effective and beneficial. The findings suggest that 

behavioral evolution, technological advancements, and a supportive culture are key to transitioning from temporary 

to permanent unlearning. This study contributes to the broader understanding of unlearning in agile environments, 

providing empirical insights into how agile teams can enhance their adaptability and innovation. 
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Abstract 

The paper carries out research into the financial performance of construction companies in four European countries 

over the 2014-2023 period, i.e. over a 10-year horizon. Specifically, it represents a group of 4 Central European 

countries creating the Visegrad Four (V4) - the Czech Republic, Hungary, Poland and the Slovak Republic. Selected 

methods of financial analysis were used to measure performance, i.e. elementary methods such as horizontal 

analysis and other ratio indicators - debt to assets ratio, return on total assets ratio and value added productivity 

ratio. Moreover, the ORBIS Europe database, which contains information on more than 110 million companies in 

Europe, was used as a source of information. In total, the research worked with 9,972 V4 construction companies 

and analysed more than 40,000 values to calculate the various financial analysis indicators. 1,845 samples 

represented the Czech Republic, 859 samples represented the Slovak Republic, 5,861 samples represented Poland 

and 1,407 samples represented Hungary. The aim of the research described in the article is to determine the financial 

performance of construction companies on the basis of selected financial analysis indicators and to assess the 

development of the financial performance of these companies in the Czech Republic for the 2014-2023 period in 

comparison with the financial performance of other V4 countries by means of description and analysis. The research 

showed that the V4 states show a very similar development trend in all indicators. 
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eANI – Agência Nacional de Inovação, S.A., Edifício NET, Rua de Salazares, 842, 4149-002 Porto, Portugal 

 

Abstract 

Publicly funded collaborative research, development, and innovation (CRDI) projects are increasingly promoted to 

tackle key societal challenges. However, the success of these projects is difficult to appraise, and the role of project 

management offices (PMOs) to potentiate the project success is not well understood. This study contributes to the 

debate about the effectiveness of projects in research and innovation by elucidating the relationship between the 

existence of a PMO and the success of CRDI projects, and the role that project management practices play in this 

regard. Using the lens of Ika and Pinto’s project success theoretical framework it was found that PMOs contribute 

to the success of CRDI projects by facilitating the use of relevant project management practices. From a practical 

point of view, organizations involved in CRDI projects can gain insights into how a PMO can foster project benefits, 

stakeholder alignment and knowledge management. 

 
Keywords: Project management offices; collaborative research and innovation projects; project success. 

                               
* Corresponding author.  

E-mail address: josesantos@ipb.pt 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

164 

 

From a Norwegian Setting, How Cultural Diversity Affects 

Communication and Collaboration within Global High-

Performance Project Teams? 

Mohammed Nazara, Elsa Haagensen Karlsena* 

 aWestern Norway University of Applied Sciences, Postboks 7030, 5020 Bergen, Norway 

 

Abstract 

Exploring the dynamics of high-performance teams in the oil and gas industry, this study emphasizes the role of 

cultural diversity in shaping team communication and collaboration. Employing qualitative methodologies, the 

research focuses on the 'forming' and 'storming' stages of Tuckman and Jensen's team development model to assess 

how cultural differences influence team cohesion and conflict resolution. The paper integrates insights from project 

management and cross-cultural interactions, underlining the importance of trust and mutual respect in effective 

team dynamics. It argues that adaptive leadership, attuned to cultural nuances, is pivotal in forming high-

performance teams in global contexts. The findings aim to enrich project management practices within culturally 

diverse settings and provide strategic recommendations for leaders of multinational teams to enhance project 

outcomes in the global oil and gas sector. 
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a Concept research programme, Norwegian University of Science and Technology, Høgskoleringen 7a, 7034 Trondheim, 

Norway  

 

Abstract 

Public buildings play an important role in societies, offering value that exceeds their physical attributes. Given this 

significance, it is crucial to examine public investment projects, the underlying criteria and rationale for these 

investments, and the effectiveness of their implementation. Evaluations are essential tools for assessing public 

projects and extracting valuable insights. This paper presents the findings from a meta-evaluation by synthesising 

the results of seven evaluations of public building projects. These projects encompass a diverse range of functions, 

including opera houses, border control facilities, university and research buildings, and a prison. Although the 

projects were generally successful, the meta-evaluation identified areas for improvement and extracted lessons that 

can inform future initiatives. Defining goals remains a challenge; a building should serve broader societal 

objectives, making the goal-setting process more than a mere formality. This ensures that the design and purpose 

of the building align with wider societal aims. Also, while all projects were relevant and aligned with societal 

priorities, the evaluations suggested that less costly and potentially more effective alternatives might have been 

overlooked. 

 
Keywords: Project management, Governance, Project Evaluation, Ex-post Evaluation. 
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Front-End Loading, an indicator of project management 

success? 

Christian Bakkea,*, Agnar Johansena 

aNorwegian University of Science and Technology, Trondheim, Norway 

 

Abstract 

The research aims to gain knowledge to see if we can use the planned spending on the Front-End Loading as an 

indicator and Early Signal for project success. The paper used a multiple-case design and interviews of key project 

management personnel. It used mixed qualitative methods involving case studies, literature studies, document 

studies, and semi-structured interviews. Results indicate that the planned spending on Front-End Loading can be 

used as an Early Signal for potential threats and opportunities. Furthermore, the study shows that Front-End 

Loading is even more important for large projects. These results give practitioners a tool for identifying correct 

actions for the project and potential further research into Front-End loading. This new understanding can contribute 

to better decision-making processes during the Front-End and project planning and design phases. 

 
Keywords: Front-End Loading; Megaproject; Project Management Success. 
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Identifying the most used traditional project management 

practices in construction industry 

Abdallah Lalmia,*, Badreddine Boumalia, Gabriela Fernandesb, Souad Sassi 

Boudemagha 

aUniversity of Constantine 3 Salah Boubnider, Project Management department, Constantine, Algeria 
bUniversity of Coimbra, CEMMPRE, Department of Mechanical Engineering, Polo II, Coimbra, 3030-788, Portugal  

 

Abstract 

The primary goal of this paper is to identify the most used traditional project management (PM) practices in the 

construction sector, to guide construction project managers professionals on how to improve the success of their 

projects.  Based on a comprehensive literature review, 34 traditional project management techniques were surveyed. 

The online questionnaire survey was distributed to 100 construction project management professionals, obtaining 

38% response rate. The findings highlighted the most used traditional project management practices, such as kick-

off meeting, teamwork, progress meetings, and reports. In contrast, the adoption of newer techniques, like earned 

value and statistical control charts, was found to be limited employed. While traditional project management 

techniques remain essential due to the linear nature of workflows in construction, the study suggests that there may 

be opportunities to integrate newer approaches that emphasize monitoring, analysis, and risk management more 

effectively. Further research on leading companies was recommended to develop strategies for managing increasing 

project complexity in the construction sector. 

 
Keywords: Traditional project management; Practices; Most used; Construction industry. 
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Impact of COVID-19 on Supply Chain Performance: A Case 

of Civil Railway Construction Projects  

Rada Klingsada and Borvorn Israngkura Na Ayudhyab* 

a,bCivil Engineering Department, Rajamangala University of Technology Thanyaburi, Pathum-Thani, 12110, Thailand 

 

Abstract  

The COVID-19 pandemic has impacted global supply chains. The pandemic caused an unprecedented crisis in the 

construction industry, particularly, the material and service supply disruption delaying construction projects. This 

paper investigated the impact of the pandemic on the supply chain in civil railway projects that owners, contractors, 

and sub-contractors faced. Authors presented twenty-two identified factors that have impacted to performance of 

supplying materials and services to civil railway work projects. These identified factors were based on literature 

reviews and discussions with experts. The results of 120 questionnaires were analyzed. The Relative Important 

Index (RII) method was applied to rank and analyze the degree of seriousness of identified factors. The results 

indicated that material-related delivery jobs were the most affected jobs, followed by labor and technical & 

equipment-related delivery jobs. The results also showed that the impact of the COVID-19 pandemic caused the 

unavailability of suppliers, lack of access to equipment, delays in delivery, high cost of materials, and delays in 

payment to the supply chain in civil railway work projects. This study provided valuable insights into the challenges 

faced by the civil railway industry during the pandemic. It could potentially help stakeholders devise strategies to 

mitigate such issues in the future. 

 
Keywords: COVID-19; Supply chain ; Contractors; Railway. 
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Inhibiting Factors of R&D Impacts: The Achilles' Heel of 

University-Industry Collaborations 

Maria Cohena,*, Gabriela Fernandesb, Pedro Godinhoa 

aUniversity of Coimbra, CeBER, Faculty of Economics, Av. Dias da Silva, 165, Coimbra, 3004-512, Portugal  
bUniversity of Coimbra, CEMMPRE, Department of Mechanical Engineering, Polo II, Coimbra, 3030-788, Portugal  

 

Abstract 

This paper aims to identify the inhibiting factors that may limit the positive impacts of university-industry research 

and development (R&D) collaboration (UICs). For that purpose, twenty-seven semi-structured interviews were 

conducted with a variety of stakeholders, including industry professionals, academics, government representatives, 

and funders with extensive experience in UICs. These inhibiting factors include practical challenges, such as limited 

capacity to transform project results into commercial innovations, lack of agility in funding processes, lack of 

commitment among stakeholders, misalignment between theory and practice, limited measurement of post-project 

impacts at the local level, and unusefulness of project reports and indicators. By highlighting and analyzing these 

inhibiting factors, this study contributes to a more comprehensive understanding of UIC dynamics. In addition, it 

provides insights for formulating policies that promote the overcoming of these obstacles for the maximization of 

impacts, driving economic development and sustainable innovation. 

 
Keywords: University-Industry Collaborations; R&D projects; Inhibiting factors; project impacts; project stakeholders. 
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Insights from IT Project Lawsuits 

Bjarne Rerup Schlichtera,*, Tetiana Buchynskab 
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bWest Ukrainian National University, Ternopil, Ukraine  

 

Abstract 

Practice and research indicate that many IT projects encounter problems. It is a complex world where we see 

(massive) budget overruns, major issues with meeting schedules and deliveries that do not meet the recipients' 

expectations. This article suggests a new research agenda based on experience from projects so problematic that 

the parties have ended up in the ultimate conflict, a lawsuit. Based on insights from literature and actual lawsuits 

several ideas for research and some illustrative examples are given. 

 
Keywords: IT-Lawsuits; IT project failures; Project Research Output, Distressed IT projects. 
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Integrating Sustainability in Project Management; 

The Contribution and Interactions of Different Roles  

Gilbert Silviusa,b, José Maganoc,d,*, Dagmar Silvius-Zuchie 

a HU University of Applied Sciences Utrecht, the Netherlands, 

 b University of Johannesburg, South Africa 
c CICEE - Research Center in Economics & Business Sciences, Lisbon, Portugal, 

 d ISCET - Higher Institute of Tourism and Social Sciences, Portugal, e enable2change, Vienna, Austria  

 

Abstract 

Projects are important “instruments of change” in realizing this shift toward sustainability in organizations and 

society. However, the deeper integration of sustainability is reported to be challenging. Current research on 

sustainable project management is limited in its coverage of the different organizational roles that contribute to the 

consideration of sustainability in projects, project management and project portfolio management. This paper 

discusses the contribution of different roles in the project organization, and the permanent organization, to the 

integration of sustainability considerations, and identifies the necessary interactions between these roles. The study 

concludes that the integration of sustainability considerations into project and portfolio management, and the 

subsequent alignment of strategy, portfolio, and projects, relies on the interplay of a number of roles in both the 

temporary project organizations and the permanent organization. 

 
Keywords: Project Management; Sustainability; Roles; Responsibility. 
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Mega construction projects: Governance challenges for the 

project owner 

 Parinaz Farid*, Ole Jonny Klakegg, Christian Bakke 

Norwegian University of Science and Technology, Trondheim 7034, Norway 

 

Abstract 

A megaproject's characteristics include substantial cost, long duration, enormous scope and scale, high complexity 

and uncertainty, tense political interest and influence, and involvement of a complex network of actors with varied 

interests, priorities, and power. One significant aspect of handling and realizing a megaproject is governance. 

Governance of megaprojects is a critical and challenging task, where various positions are in play to steer the 

project. The project owner is one of the influential roles in governing and managing the megaprojects. While 

existing literature has documented some aspects of difficulties in governing a megaproject, an understanding of 

how project owners experience governance is absent. This paper investigates this issue. We study six Norwegian 

megaprojects and arrive at three concrete challenges the project owners of the studied cases have experienced in 

their engagement with governance. Thea challenges include high unsystematic risks, limited or inaccessible 

competencies, and inappropriate reporting. This paper adds to our awareness of the specific challenges faced by 

those individuals put in the role of bridging the interface between the project on the one hand and the governing 

institutions on the other. 
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Most valued PMO functions in a project-oriented Tech 

Company prior to PMO set up 

Joana Filipe*, Luísa Domingues 

Instituto Universitário de Lisboa (ISCTE-IUL), ISTAR, Lisboa, Portugal 

 

Abstract 

Purpose: Not all organizations have explored the potential of a PMO to support project delivery. We will use the 

case of an IT Portuguese company that is evolving into a project-oriented set up to ascertain the perceived value of 

PMO and associated functions. The goal is to tap into the insights provided by leadership, to determine whether a 

PMO would be suitable for the company, and which PMO design would be likely to respond to the most pressing 

internal project management challenges. Methodology: a case study methodology was used. Data was collected 

from observation, questionnaires and a focus group session, directed at the leadership layer of the organization 

(including top leadership). Findings: a multi-project PMO had not been witnessed often by participants. PMO 

functions were largely deemed as very important or of considerable importance to the company and were not being 

adequately compensated by other areas. Control and standardization related functions gathered strong consensus. 

PMO operational and supportive nature appears to be favored. Research Limitations: more focus group sessions, 

targeting mid-level management should be held, and are planned, to determine whether the conclusions corroborate 

the findings. Also, non-management staff were not included in the study. Practical Value: companies without 

PMO in similar contexts can benefit from the example to support PMO creation process, including PMO design 

and target approach. 
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Nature of project conceptualization and initiation practices 
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J. K. Ssegawaa and M. Muzindab,* 

aCivil Engineering Department, Univeristy of Botswana, P Bag 0061, Gaborone, Botswana 
bInnolead Consulting, PO Box 80321, Gaborone, Botswana. 

 

Abstract 

This article discusses findings of a study whose objective was to investigate project conceptualization and initiation 

(PCI) practices used in three selected organisations. Projects are conceptualised and implemented to satisfy a need, 

which in most cases arises because a required service does not exist or exists but is ineffective. The project concept 

ultimately establishes a service or improves an existing service to satisfy the identified need. However, for key 

stakeholders to comprehend the nature of a need and the project concept, documentation is required to initiate and 

formalize the idea in the organisation. Formalization also facilitates scrutinizing the concept to ensure that human 

effort and resources are not wasted on non-value adding project ideas. This quagmire motivated this research study 

to investigate how organisations practice project conceptualization and initiation (PCI) to avoid such a pitfall. 

Interviews were held with key informants drawn from three selected organisations to provide insights on PCI 

practices. Results indicated that project conceptualization may originate from internal and external sources to the 

organisations. Similarly, project formalization stages may be presided over by internal and external governance 

structures which dictate the PCI practices.  Furthermore, though literature indicated that a project concept goes 

through a number of formalization stages which include, business case, feasibility study, selection, approval, 

funding and project charter signing with a project manager, practices and process to achieve them varied. Findings 

also indicated variation in the nomenclature of the documents used at each stage.  Factors contributing to the 

variation included concept origin, project value, complexity and  nature of the organisation. However, it is fair to 

note that despite the variations, the key formalization stages and processes identified in literature existed albeit 

practiced differently. Lastly, the limitation of the study of using three cases, implores future studies to increase the 

scope investigation to include, for example, government departments, local authorities and development agencies, 

to have a holistic picture of PCI practices. 
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Abstract 

The implementation of multi-donor funded projects presents unique challenges, necessitating meticulous 

investigation to inform effective strategies for sustainable development. This paper delves into the complexities of 

implementing the Special Agro-Industrial Processing Zones (SAPZ) Phase 1 program in Nigeria, employing a 

qualitative research approach centred on focus group discussions (FGDs). Through purposive sampling, 

stakeholders directly engaged in the SAPZ initiative were selected, facilitating in-depth exploration of their 

perspectives and experiences. Thematic analysis of FGD data revealed a myriad of challenges spanning stakeholder 

engagement, infrastructure development, policy advocacy, and technology adoption. Despite these challenges, the 

discussions uncovered numerous successes, including enhanced stakeholder engagement, infrastructure 

improvements, and advancements in technology adoption. This study contributes valuable insights into the 

intricacies of SAPZ program implementation, emphasizing the importance of adaptive management, stakeholder 

engagement, infrastructure investment, and technology adoption in driving sustainable rural development. These 

findings inform future endeavours in agricultural development, project management, and multi-donor funded 

initiatives. 

 
Keywords: Special Agro-Industrial Processing Zones (SAPZ); Implementation Challenges; Multi-donor Funded Projects; 

Complex Projects.  

                               
* Corresponding author. Tel.: +44 (0) 1483204100; Fax: +44 (0) 1483278312. 

E-mail address: zakari.tsiga.13@ucl.ac.uk 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

177 

 

New Skills for Project Managers in complex environments 

Mariana Cancelaa, Pedro Ribeirob,* 
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Abstract 

This work explores the core competencies of project managers in new and complex environments, with a focus on 

the field of information technology. Based on a critical analysis of existing models, such as PMBOK and ICB 4.0, 

the study proposes a new hierarchical model adapted to the dynamic needs of technological project management. 

In this way, a comprehensive and applicable guide is developed to boost the success of projects, contributing to an 

in-depth understanding of the skills required in information technology project management.  

 
Keywords: Project Management; Competencies; Project Manager; Information Technologies. 
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Abstract 

This article examines the challenges faced by the Software Camera team in improving camera applications 

processes, focusing on workflow inefficiencies identified through project management methodologies. 

Communication gaps, lack of documentation, and resource misallocation are highlighted as key issues impacting 

the team's efficiency. Through a descriptive and action-oriented approach, the study diagnoses these challenges and 

presents action plans to mitigate communication deficiencies and streamline workflow processes. Strategies include 

incorporating Agile ceremonies, utilizing management tools like Trello, and implementing time logging through 

Jira. Qualitative metrics demonstrate improvements in development cycle efficiency and problem resolution. The 

conclusions underscore the team's proactive approach to continuous improvement and commitment to delivering 

quality outcomes in a dynamic technological landscape. 
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management 
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aUniveristy of Canberra, Canberra, 2600, Australia 

  

Abstract 

In today's fast-evolving project management landscape, hybrid agile approaches have become increasingly 

prevalent. However, there is limited understanding of the people-related factors that contribute to team effectiveness 

in these environments. This study aims to address this gap by exploring the critical capabilities that foster successful 

teams in hybrid agile settings. Through qualitative interviews with nineteen agile project management practitioners, 

key themes were identified, including an agile mindset, cultural fit, openness to change, soft skills, and 

organizational support. These findings highlight the importance of these capabilities in navigating the complexities 

of hybrid agile methodologies. Ultimately, the study concludes that focusing on these people-centric factors can 

enhance team effectiveness and drive project success. 
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Abstract 

Background: Violence in the health sector is a warming phenomenon that affects not only professionals, but also 

the quality of care provided to users. This research project aims to collect the perspectives of the Operational, 

Regional and Institutional Groups on the relevant measures to combat violence in the health sector in the Alentejo 

region. Methods: This was a qualitative study in which five semi-structured interviews were carried out with focal 

points from the Regional Operational Group and the Institutional Operational Group of the Alentejo region, selected 

for convenience, from different health units. The interviews were recorded, transcribed and analyzed according to 

the analysis protocol of the IRaMuTeQ software (Interface de R pour les Analyses Multidimensionnelles de Textes 

et de Questionnaires) version 0.7 alpha 2. Results: The interviews highlighted the importance of the action plan for 

preventing violence in the health sector, stressing the need for its full implementation. They include relevant 

actions, such as regular meetings, awareness-raising actions, and improvements to the notification system. 

Continuous training is seen as crucial to prepare professionals, and the physical and organizational structure of 

institutions was identified as an area for improvement. The under-reporting of cases of violence and the need for a 

multidisciplinary approach were recurring themes. Conclusions: The working groups recognize the importance of 

investing in prevention, training, and awareness-raising actions, and emphasize the need to monitor and evaluate 

the measures implemented. In conclusion, combating violence in the health sector in the Alentejo region requires 
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a continuous, multidisciplinary effort to ensure a safe working environment for health professionals, with a focus 

on prevention, training and raising awareness among professionals, managers, and the community. 

 
Keywords: Primary Prevention; Workplace Violence; Program of Risk Prevention on Working Environment; Health Personnel; 

Notification. 
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Perspectives on corruption in the Norwegian construction 

industry  

Sivert Olsen Breilia, Ola Lædrea*, Jardar Lohnea 

aNorwegian University of Science and Technology, Høgskoleringen 7a, N-7491 Trondheim, Norway 

 

Abstract 

Corruption in the construction industry is a pervasive global issue, yet it remains inadequately addressed within the 

Norwegian context. This study investigates corruption within the Norwegian construction, civil engineering, and 

real estate sectors, focusing on identifying the scope and exploitation of corrupt practices across various phases of 

construction projects. A comprehensive approach incorporating literature reviews, document studies, and 

interviews was utilized to form a detailed overview. The literature review identified gaps in existing research, while 

document analysis of corruption judgments and semi-structured interviews with industry professionals provided 

practical insights. The findings reveal that many internationally recognized corrupt practices also occur in Norway, 

though some practices are unique or not previously documented. It was noted that high risks and minimal gains 

often deter corruption. Key challenges include unclear regulations and insufficient enforcement mechanisms. The 

study suggests that enhancing transparency, clarifying regulations, and establishing industry-wide exclusion 

registers could mitigate corruption. Thus, regarding practical implications, implementing anonymous reporting 

channels, alert systems, stricter penalties, and enhanced state mechanisms to seize illicit proceeds as practical 

measures to create a safer reporting environment and deter corruption. Future research should explore how project 

size and company scale influence corruption opportunities. 
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Moored,e, E. Glen Weylb,c 

a Massachusetts Institute of Technology 

b Microsoft Research 

c Gov4Git Foundation 

d Gitcoin Foundation  

e Metagov  

 

Abstract 

This paper introduces Plural Management, a novel organizational model designed to replace rigid hierarchies with 

a decentralized system of authority. By utilizing Quadratic Voting, Quadratic Funding, and prediction markets, 

Plural Management allows participants to earn influence through valued contributions and the anticipation of 

organizational priorities, fostering flexibility, transparency, and collective intelligence. Particularly relevant for 

open-source projects, peer production, and corporate environments, this model addresses key challenges such as 

bottlenecks, engagement, and power imbalances. We explore its practical applications across industries and 

organizational sizes, demonstrating how it scales to meet the needs of diverse stakeholders. Plural Management 

offers a powerful alternative for organizations seeking to modernize governance structures while enhancing 

decision-making and accountability. 
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Prerequisites for Using Genetic Algorithm Optimization of 

Structural Systems in the Conceptual Design Phase 

Linn Kärvegårda, Sofia Klassona,*, Linda Cusamanoa,b, Rasmus Remplinga  

aDepartment of Architecture and Civil Engineering, Chalmers University of Technology, SE-412 96 Gothenburg, Sweden 
bNCC AB, SE-412 50 Gothenburg, Sweden  

 

Abstract 

The construction industry is undergoing a transformative shift towards environmental sustainability. This shift 

demands that building projects not only adapt to traditional benchmarks of time and cost but also integrate 

considerations for minimizing CO2 equivalent emissions. In this context, the critical decision of choosing an optimal 

structural system during the concept exploration phase becomes crucial to lowering the environmental footprint in 

the industry.  Understanding a building’s carbon emission in the conceptual design phase will become even more 

essential. Therefore, this study explores the possibilities of using genetic algorithms (GA), a multicriteria 

optimization method inspired by the evolution process, as a work support for structural engineers in early design 

phases. This study is performed to design a database and investigate the prerequisites for software using genetic 

algorithms to optimize structural systems based on cost and environmental impact. 

 
Keywords: Conceptual design; genetic algorithms; artificial; structural system; optimization; database; construction; 

buildability; sustainability.  
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Product strategy management using business process 

modelling for middle mile operations 

Ayşe Dilara Türkmena,*, Zehra Hafızoğlu Gökdağa, Salih Cebecia 

aHepsijet, İstanbul, Türkiye 

 

Abstract 

In recent years, the rapid expansion of e-commerce has significantly increased the package volume handled by 

business-to-consumer logistics companies. To manage this surge, companies must innovate and optimize their 

operations for cost-effective delivery. This study focuses on enhancing middle mile operations by utilizing business 

process modelling to develop a robust product management strategy. Using business process modelling, current 

processes and identified key areas for improvement through AI and optimization techniques were mapped out. Task 

clusters, derived from these process models, were categorized as product features and prioritized based on their 

defined importance scores . These scores guided the prioritization of product features, ensuring a data-driven and 

systematic approach to product strategy management. This study bridges the gap in existing literature by integrating 

business process management with product management strategies, offering a comprehensive solution for 

improving middle mile logistics operations. 
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Project management in IT with LeSS Scrum methodology 

Agata Klaus-Rosińskaa,*, Anna Gąsiorowskaa 

aFaculty of Management, Wrocław University of Technology, Ignacego Łukasiewicza Street, 550-371 Wrocław, Poland 

 

Abstract 

The purpose of this article is to present how the LeSS Scrum methodology is applied in project management of 

large IT organisations and to compare its theoretical assumptions with its practical interpretation. The article is 

concerned with the analysis and interpretation of the results of a mixed-methods study conducted with a parallel 

strategy in IT organisations using the LeSS. Qualitative research used participant observation and structured face-

to-face interviews to compare the practical implementation of the LeSS with the literature assumptions. 

Quantitative research conducted by means of a survey method, helped to investigate the structure of teams working 

in this methodology, to assess the degree to which Scrum principles are used in their daily work and to identify the 

biggest challenges. 
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Project Management Information Systems: a Systematic 

Review 

Rebuglio Massimoa,*, Giovanni Zenezinia, Filippo Maria Ottaviania, Alberto 

De Marcoa 

aPolitecnico di Torino, Corso Duca degli Abruzzi, 24 - 10129, Italy 

 

Abstract 

This paper presents a systematic scientific literature review of software in Project Management over the past five 

years. Through keyword-based research and subsequent selection, 108 papers were identified. Initially, these papers 

were categorized based on their research methodology and objectives. Then, trends related to the terminology, 

affiliation country, and journals and conferences where they were published were analyzed. The first result is related 

to the nomenclature: most sources refer to this kind of software as Project Management Information System 

(PMIS), followed by Project Management Software (PMS), Project Management System, and Project Management 

Tools. As for the contents, those include 43 case studies and/or technical reports on PMIS development, 28 case 

studies about implementing PMIS in business contexts, 27 frameworks and models for developing or implementing 

a PMIS, 13 models for comparing PMIS, and 12 surveys on PMIS adoption (some sources fall into multiple 

categories). No specific trending journals or conferences have emerged. It is discussed that the lack of standardized 

terminology has hindered the development of coherent literature strands, unlike in other business software domains 

such as Enterprise Resource Planning (ERP). This fragmentation could act as a barrier to competition among 

applications, delaying the development of quality software and necessitating customized solutions due to the 

scarcity and difficulty of obtaining commercial options. 
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Project portfolio management in the fintech industry: 

practices, challenges, and a proposed framework 

Susanne Olsena, Julie Alberte Holm Steensharda, Maja Due Kadenica,
0F0F0F* 

aDepartment of Business Development and Technology, Arhus BSS, Aarhus University, Birk Centerpark 15, 7400 Herning, 

Denmark 

 

Abstract 

This study explores project portfolio management (PPM) practices within the fintech industry, driven by the digital 

transformation of finance. Fintech firms face the challenge of balancing technological innovation with regulatory 

compliance to optimize portfolio value. Despite its significance, PPM lacks prioritization in fintech, leading to 

varied approaches. This study commences with a literature review followed by a mixed-method investigation of 

Danish fintech PPM practices. Theoretical and empirical analyses inform a proposed PPM framework tailored to 

fintech's dynamics and environment. Our research sheds light on fintech PPM, providing insights for both 

academics and practitioners to navigate this rapidly evolving sector and enhance portfolio management in fintech 

organizations. 
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Project portfolio management on steroids:  

Simulating portfolio decisions using value driver trees 

Carsten Feldmann*, Benjamin Matthies 

Münster School of Business, University of Applied Sciences, Münster/Germany 

 

Abstract 

Purpose: Project portfolio management is the coordinated management of one or more portfolios. The goal is to 

support portfolio decisions by balancing existing projects and new project applications into a portfolio mix that has 

the greatest potential to achieve strategic objectives and create value. Many portfolio decisions are interdependent, 

as each project has the potential to have a negative or positive impact on other projects. Therefore, it is important 

to simulate the effect of individual or combined decisions on the overall value of the portfolio. However, 

organisations frequently lack methods to efficiently and effectively support portfolio decisions, particularly 'what-

if' simulations that can be run 'on the fly' during discussions in the decision-making body. In other application areas, 

value driver trees have proven to be a practicable solution. However, value driver trees have not yet been considered 

for project portfolio management. This paper answers the following research question: How can existing portfolio 

management processes be expanded through simulations using value driver trees? Methodology: The methodology 

follows Peffers et al.'s (2007) design science research process, using an illustrative case study for demonstration. 

The research gap was identified through a systematic literature review. Findings: A process model for utilizing 

value driver trees for the purpose of portfolio simulation was developed in line with situational method engineering. 

The process model was then demonstrated and evaluated using an illustrative application scenario. Portfolio 

simulations based on value driver trees have the potential to improve the quality of interdependent portfolio 

decisions through 'what-if' simulations. This study extends the research on project portfolio decisions by using 

simulations based on value driver trees. Moreover, it provides practitioners with a process model to support the 

organisational implementation of the approach, thereby increasing the likelihood of successful deployment. 
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Support of Project & Program Management of Digital 

Transformation Initiatives by Holistic Enterprise 

Architecture in Sectors of National Economy: A Case of the 

Czech Republic 

Martin Lukáš*, Miloš Ulman, Miroslav Pavelka, Pavel Ambruz, Jiří Vaněk 

Czech University of Life Sciences Prague, Faculty of Economics and Management, Department of Information Technologies, 

Kamýcká 129, Prague – Suchdol, 165 00, Czech Republic 

 

Abstract 

Managing digital transformation (DT) initiatives using project/program management (Pj&PgM) is difficult 

nowadays without a holistic view of the impacts of implementing digital changes in business entities. DT and 

subsequent digital maturity (DM) incrementally increased are long-term approaches that require those persons 

responsible for digitisation in business entities to consider many critical success factors and how to reach the 

strategically expected DT goals. These factors interfere and are spread over the edge of holistic enterprise 

architecture (EA) and Pj&PgM. The transition from the current (AS-IS) to the future (TO-BE) view of digitised 

entities has been a mixture of EA and methods used by people in the Pj&PgM area. Little is known about how 

businesses tackle the prerequisites of successful Pj&PgM strategic DT initiatives with the support of EA. We 

present a case based on a survey of essential entities of the Czech national economy: finance, energy, and public 

administration. The situation in the Czech Republic is that while entities from the energy and public administration 

sector reported the largest use of the holistic EA approach (TO-BE) for success in Pj&PgM of strategic DT 

initiatives, the finance entities show the lower level. Support of Pj&PgM by holistic EA determines, to some extent, 

the positive perception of successful DT&DM increase. Further research is needed on obstacles to support Pj&PgM 

by holistic EA in another aspect than mentioned in this article. 
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Sustainability in megaproject – case study of the 

sustainable thinking and the management approaches 

Mohtadin Maythem Al-Anbarya*, Mahgol Afsharib, Baowen Loua, Agnar 

Johansena 

aNTNU, Norway 
bTrøndelag County Municipality, Norway 

 

Abstract 

This research is part of the research project ”Project delivery models for complex projects”, jointly conducted by 

the Norwegian Public Roads Administration (NPRA) and the Norwegian University of Science and Technology 

(NTNU). The NPRA, being Norway’s primary infrastructure project owner, shoulders the responsibility for the 

comprehensive planning, construction, and operation of the nation’s road networks, while NTNU stands as the 

leading institution for science and technology in the country. The research project aims to gain insights from 

national and global mega projects in the road and infrastructure sector with the intention to leverage this knowledge 

in the ongoing planning of E39 Stord Os project. Two mega projects have been chosen for in-depth examination 

Oosterweel Link (Belgium) and (A16 motorway (Netherlands). The exploration of how sustainable thinking has 

been implemented in the project management in the construction sector is not only timely but also crucial in the 

face of escalating environmental challenges. As the global community intensifies efforts to address climate change, 

the construction industry plays a pivotal role in adopting sustainable practices. Investigating the approaches taken 

by construction projects in the Netherlands and Belgium contributes to the broader discourse on sustainable project 

management. The findings are anticipated to provide valuable insights for future construction endeavours, 

informing best practices and influencing the ongoing transition towards sustainable solutions on a global scale. 
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Sustainability in the Military Context 

 – Selected findings from Major Defense Projects 

Helene Berga,*, Frida Waage Prebensena, Kamilla Hallerud Sundkvista,  

Jan Erik Voldhauga 

aNorwegian Defence Research Establishment (FFI), Instituttveien 20, Kjeller 2007, Norway 

 

Abstract 

The defense sector is a major player globally, and its investments in new materiel and facilities constitute a 

substantial part of government spending as well as emissions. The defense sector is increasingly subject to a demand 

for taking societal responsibility through incorporating sustainability measures in its management of projects. At 

the same time, there is limited research on sustainability and project management with data from the defense sector. 

The main objective of this short paper is to increase understanding of how agents work with sustainability in defense 

projects. We therefore present selected findings from a recent study on sustainability in the Norwegian defense 

sector. We conducted 12 semi-structured interviews with 24 actors within major projects in the defense sector in 

Norway. The actors represent the different stakeholders in the projects, from the Ministry of Defense, the project 

manager, the user- perspective from the Norwegian Armed Forces, as well as the industry perspective from the 

largest contractors. Data was transcribed and coded using the analytic tool Nvivo for qualitative data. Our analysis 

shows mixed willingness in the defense sector to adopt sustainable changes due to resource, expertise, and security 

concerns. Despite recognizing sustainability’s importance, action is limited by different constraints. The tension 

between security and sustainability, risk-averse culture, and career implications are key challenges. A stakeholder-

focused approach is needed to balance sustainability with operational priorities, making it a strategic yet complex 

challenge to achieve change. 
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cUniversity of Tirana, Faculty of Economics, Rruga Arben Broci, Tirana, Albania 
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Abstract 

This study explores the impact of innovative teaching methods on students' employability in Albania's evolving job 

market. By integrating project management into the curriculum, the research aims to combine soft skills 

development with academic learning. Focus groups with HR experts highlighted the importance of soft skills like 

communication and teamwork. Additionally, a 15-hour project management course was included in the Master of 

Science in Risk Management, covering topics such as risk management and project organization. A self-evaluation 

questionnaire assessed students' acquisition of transferable skills before and after the course, framing outcomes in 

clear, self-reflective statements. Statistical analysis revealed improvements in students' skills following a project 

management course. These results underscore the effectiveness of integrating project management into the 

curriculum to enhance students' employability. 

 
Keywords: Project management, transferable skills in Albanian labour market, risk management, employability. 
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Abstract 

Megaprojects are characterized by high uncertainty and a relative tendency to underperform in terms of economic, 

social and environmental sustainability. The relationship between project delivery model (PDM) elements and 

performance remains insufficiently understood. This paper reports on a multiple case study of two megaproject 

cable-stayed bridges with similar design-build PDMs yet significantly different performance. The PDM of the high-

performing case was characterized by being selected early, and its elements were well adapted to one another and 

the overall project. The elements were further distinguished by an integrated, co-located and collaborative 

organization, early involvement in parallel with planning and design, standardized and conventional specifications 

and contracts, and joint responsibility and management of opportunity and risk. The paper presents frameworks for 

categorizing megaproject uncertainty and describing the relationship between PDM elements, uncertainty and 

performance throughout the life cycle of a megaproject. Front end uncertainty appears to have a major impact on 

the sustainability performance of megaproject cable-stayed bridges, and the relationship between PDM elements 

and such uncertainty should therefore be subjected to further study. 
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Kristian Wilberg Rofstada, Atle Engebøa, Ola Lædrea,* 

*Department of Civil and Environmental Engineering, NTNU, Høgskoleringen 7a, N-7491 Trondheim, Norway 

 

Abstract 

The Norwegian construction industry has an increased use of two-stage contracts where clients and contractors 

collaborate on developing the project in the first stage before executing it in the stage. This study examines: 1) How 

did the two-stage model work from procurement to present, and 2) The positive and negative experiences with this 

model. A qualitative case study design combining literature review, 11 semi-structured interviews, and document 

studies has been used. As the client and contractor agreed on not to continue the collaboration after the first stage, 

the studied public hospital project turned from one two-stage contract to 28 design-bid-build contracts. Positive 

experiences from the first stage included optimised design, improved technical solutions, and multidisciplinary 

collaboration. Negative experiences involved challenges in reducing costs for a complex hospital with strict budget 

and functional requirements. The study concludes that early involvement in public hospital projects can be 

challenging if the budget is too low compared to the predefined requirements. In future two-stage contracts, the 

client should settle the minimum key requirements before the contractors submit their tenders. The study is one of 

the first to document the experiences from a two-stage contract where the client and the initial contractor agreed 

not to continue the collaboration after the first stage. These experiences can help future projects that encounter 

challenges in the first stage. 
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Abstract 

This study explores the impact of critical success factors (CSFs) on the success of agile projects in the Information 

Technology (IT) sector. Through a comprehensive literature review and a structured digital survey administered to 

IT professionals involved in agile projects, we assess the significance of organizational, people, process, technical, 

and project related factors. Utilizing Partial Least Squares Structural Equation Modeling (PLS-SEM) for data 

analysis, the study identifies organizational, technical, and project factors as significant contributors to agile project 

success, while people and process factors did not show a substantial impact. These findings offer valuable insights 

into the essentials of successful agile project management, emphasizing the importance of supportive organizational 

structures, technical adeptness, and adaptable project frameworks. 

 
Keywords: agile project management; critical success factors, IT projects, PLS-SEM. 
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Abstract 

This research aims to determine the factors that contribute to the success of agile software development initiatives 

in developing countries, with a particular emphasis on Bangladesh. There is a dearth of research on the factors that 

contribute to the success of agile projects in Bangladesh. This study aims to address this gap by identifying critical 

components that may prevent project failures. The investigation employs a mixed-method approach that combines 

survey data (both quantitative and qualitative) with meticulous observation and in-depth interviews. In developing 

nations, the most critical lesson is the necessity of actively engaging customers and considering cultural factors 

when instituting agile project management. This discovery emphasizes the importance of customizing agile 

methodologies to specific local contexts and fostering active client engagement. For software enterprises in 

Bangladesh, the recognition and implementation of these components can enhance the efficacy of agile approaches 

and mitigate project issues. The dynamic landscape of agile software development in developing countries is 

illuminated in this report, which also provides valuable recommendations for businesses that wish to implement 

the methodology in that region. 

 
Keywords: Agile Project Management, Project success factors, Critical Success factors, Agile Development, Software 

Development. 
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To Communicate or not to Communicate:  

That is the Problem 

Ghazi Alkhatib* 
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Abstract 

The main objective of this paper is to demonstrate the complexity and perils of communication patterns between 

all parties involved throughout the software development life phases. Such communication takes place from the 

inception of information systems until re-engineering or retirement. For this aim, the paper develops a 

communication-based framework of information systems (CFIS) identifying major stakeholders involved and 

languages/models/methodologies deployed during system development and used as a means to document 

requirements and as a communication method to convey such requirements to end users. The salient feature of such 

a framework is that it takes several consecutive communication channels with varying communication media and 

stakeholders. Two types of communication views are delineated. The internal view has two major stakeholders, 

namely end users and IT professionals. The external view, on the other hand, represents the communication between 

the internal parties and the external parties, such as the government and vendors. Borrowing from 

telecommunication theory, two sources of errors are identified: distortion and noise. Distortion, which will refer to 

it as the error, applies to the internal view, and noise is attributed to the external view. The paper identifies several 

sources of error and noise and corresponding techniques to tackle them. The author hopes that this paper will assist 

in improving software quality, reducing chances of failures of IS development, and enhancing IS use through 

effective communication. Future research will delve into the development of agile methodologies and how they are 

currently incorporated in standards and bodies of knowledge related to software development. 

 
Keywords: Communication, software development, sources of errors, error reduction techniques, user involvement, system 

development statkeholders. 
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Towards an ontology on project portfolio management  

Héctor Meloa,*, Oscar Avilaa, María del Pilar Villamila 

aDepartment of Systems and Computing Engineering, School of Engineering, Universidad de los Andes, Bogotá, Colombia 

 

Abstract 

Project Portfolio Management (PPM) is essential for organizations aiming to align projects with strategic goals. 

Different organizations adopt diverse PPM frameworks and standards to manage project portfolios each employing 

its own terminology. This semantic heterogeneity leads to communication barriers, knowledge silos, and difficulty 

in integrating information across various platforms in an interorganizational context. This article proposes a PPM 

ontology to establish a common language encapsulating key concept, addressing this challenge. The methodology 

involves systematic revision of three prominent PPM standards - ISO 21504, PMI Standard for Portfolio 

Management, and AXELOS Management of Portfolios, and employs a novel algorithm to identify equivalences 

and containment relationships between terms across all three standards, resolving semantic ambiguities and 

enriching the ontology's expressiveness.  This contribution benefits researchers, academics, portfolio managers, 

project managers, and PPM practitioners by providing a common vocabulary and framework for understanding and 

improving PPM practices, facilitates knowledge representation, improves communication and collaboration among 

stakeholders, and lays the groundwork for developing intelligent PPM systems capable of leveraging shared 

semantic understanding. 

 
Keywords: Ontology; portfolio; project; management. 
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TRIZ as an innovation tool for opportunity management and 

Lean Construction 

Tobias O. Malvika,* 

a Norwegian University of Science and Technology, Høgskoleringen 7a, 7034 Trondheim, Norway,  

 

Abstract 

This paper explores the integration of the Theory of Inventive Problem-Solving (TRIZ) into project management 

practices, particularly alongside opportunity management and Lean Construction methodologies. A survey with 

almost 100 practitioners showed that the use of TRIZ is non-existent in the Norwegian construction industry. 

Through a literature review, the paper investigates how TRIZ enhances innovation efforts. Core TRIZ theory is 

presented, and the applicability of the 40 Inventive Principles tool is used to illustrate how TRIZ can be used in the 

innovative process of identifying opportunities, minimizing waste, and enhancing value within projects. 

Additionally, we highlight synergies between TRIZ, opportunity management, and Lean Construction, emphasizing 

their collective role in improving project outcomes. This study contributes to advancing theoretical insights and 

practical approaches for innovation and improved project success in construction projects.  

 
Keywords: Opportunity management, Theory of Inventive Problem-Solving, Lean Construction, Innovation. 
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Uncertainty in megaprojects- 

Experiences from major infrastructure projects 

Mahgol Afsharia,b*, Agnar Johansenb, Olav Torpb 

aDepartment for Transport, Section Mobility, Trøndelag County Municipality, Fylkets hus Trondheim, Erling Skakkesgt. 14, 

7013 Trondheim, Norway 
bDepartment of Civil and Environmental Engineering, Faculty of Engineering, Norwegian University of Science and 

Technology (NTNU), 7491 Trondheim, Norway 

 

Abstract 

Megaprojects are complex, time-consuming, uncertain, and frequently exceed budget and timelines. The 

implementation model has a significant impact on the attainment of project goals because it assigns responsibility 

for uncertainty and management opportunities to the client and contractor. The goal of this research is to uncover 

learning points for how megaprojects should approach uncertainty management in order to maximize the likelihood 

of project success. The paper incorporates experience from 21 projects with diverse implementation approaches, 

dealing and managing uncertainty, and how the various initiatives performed in terms of time and cost. Some of 

the projects in the study focused specifically on opportunity management and were successful in both identifying 

and capitalizing on opportunities. Many of the projects in the study reported experiencing varied levels of 

uncertainty in the early and building phases. The analysis also demonstrates that, while uncertainty and risk are 

relatively clearly described in the contracts, several of the projects in the studies received significant change 

requests and sums that were challenged at the project's conclusion. Our interpretation of these data is that much of 

the uncertainty in the early stages of these projects appears to have been considerably overestimated, and that it is 

critical to continue focusing on managing uncertainty throughout the building phase of these huge projects. 

 
Keywords: Uncertainty; Mega Projects; Infrastructure Projects.  
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Understanding the impact of COVID-19 on project risk 

management: Cases from Latin America 

Alfredo Serpell*, Claudia Valderrama-Ulloa, Ximena Ferrada, Cecilia 

Barrera, Yilber Silva 

Facultad de Ingeniería, Universidad del Desarrollo, Chile 

 

Abstract 

This paper aims to highlight the challenges faced by project risk management in Latin American projects due to 

the COVID-19 pandemic. The study focuses on the impact of this health crisis on risk management, the measures 

risk managers took to mitigate the risks, and the lessons learned to apply in the future. A qualitative research 

approach was used, including a survey of twenty specialist professionals to understand how the pandemic affected 

the critical elements of risk management. In addition, a literature review was conducted to identify recommended 

measures for project management in times of crisis. The study found that the surveyed projects in Latin America 

were significantly impacted by the pandemic's materialization, which was not initially contemplated by risk 

management. The research emphasizes the need to adapt risk management for project management in environments 

of massive disruption, such as a pandemic. This paper delivers a new perspective on project risk management by 

compiling successful practices during the health crisis.  

 
Keywords: critical events; project management; COVID-19; risk management; crisis management. 
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Use of NextGenerationEU plan funds: Investigation of an 

Italian Region  

Alberto De Marcoa, Giulio Manganoa, Filippo Maria Ottaviania,*, Giovanni 

Zenezinia, Francesca Sabaa, Chiara Muzzolonb 

aPolitecnico di Torino, Corso Duca degli Abruzzi 24, Torino, 10129, Italy 
bRegione Piemonte, Piazza Piemonte 1, Torino, 10127, Italy 

 

Abstract 

NextGenerationEU is a € 750 billion recovery plan developed by the European Commission in response to the 

economic downturn caused by the COVID-19 pandemic. The plan aims to provide financial support to EU Member 

States (MSs) and help them recover from the economic and social impacts of the crisis. Among MSs, Italy has 

received the largest funding. This paper proposes an empirical investigation of the projects financed in Italy’s 

Piemonte Region according to the different departments and missions. The study involved collecting and 

classifying the required project data, followed by the Analysis of Variance (ANOVA), which was carried out to 

highlight significant differences. The results show that Green Transition projects have received the largest share of 

funds. By observing the departments, Environment Energy and Territory have more financed initiatives than the 

others. 

 
Keywords: NextGenerationEU; Recovery and Resilience Facility; European Union; COVID-19; ANOVA; Italy.  
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Using Automation and Artificial Intelligence in the 

Management of European Social Fund Projects 

Matei Oliviua,*, Laura Andreicaa, Faragau Tudora, 

aTechnical University of Cluj-Napoca 

 

Abstract 

This paper aims to evaluate the potential impact of digitalization on the efficiency of project management and to 

identify the extent to which digitalization can replace monotonous and repetitive human tasks. The study draws 

on our direct experience with implementing a digital platform named AIDA POCU, designed to streamline the 

implementation of previous POCU projects funded by the European Social Fund (ESF). This platform seeks to 

alleviate the bureaucratic burden of managing such projects for various public and private sector entities, thus 

allowing them to concentrate more on operational activities related to project beneficiaries rather than on 

administrative tasks associated with managing a POCU or POE type project. Furthermore, the paper explores the 

feasibility of incorporating more emerging technologies into ESF projects. 

 
Keywords:  project management, workflows, digitalization, innovation, AI, digital transition, SME’s, European Social. 
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Vision development in a multi-stakeholder research project: 

Digitalization for a sustainable shift in the use of heat. 

Antonieta Alcorta de Bronsteina,*, Frederic Urbaschta, Christine Rosingerb, 

Florian Grubitzschc, Jantje Halberstadta,* 

aUniversity of Vechta, Driverstr. 22, Vechta 49377, Germany 
bOFFIS Escherweg 2, Oldenburg 26121, Germany 

 cOLEC Marie-Curie-Straße 1, Oldeburg 26129  

 

Abstract 

“A global force for Learning-through-Play” is the Lego company’s vision; every step the company takes is directed 

towards achieving it. The efforts, decision-making, goals for both employees and clients, as well as the “Why?” 

behind Lego’s actions are evident in their vision statement. Companies and organizations having a vision and 

mission is well-known both in literature and practice. A clearly defined vision and mission statement are keys to 

bringing a team together in decision-making, and also impact an organization’s success. However, projects far too 

often fail to define a vision and mission statement. Considering the positive impact a vision and mission statement 

can have on an organization’s success, why are these not applied to projects, or at least done more frequently? This 

article focuses on how a multi-stakeholder research project is working together, and how developing a vision was 

an important step in coming together to cooperate towards specific and common goals. The project WWNW 

(German: WärmewendeNordwest, English: Northwest heat transition) is looking into ways digitalization can help 

develop further solutions to improve heating energy consumption. This article will dive deeper into its vision and 

mission statement development process as a case study and example for other multi-stakeholder projects. 

 
Keywords: Vision development, project vision, multi-stakeholder, sustainability. 
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What recommendations to expect from external project 

quality assurance 

Lars Magnus Johnsena,*, Sofie Banga, Ole Jonny Klakeggb 

aHolte Consulting AS, Drammensveien 145b 0277 Oslo Norway 
bDepartment of Civil and Environmental Engineering, Norwegian University of Science and Technology NTNU Norway 

 

Abstract 

This article investigates the recommendations provided by external quality assurance specialists to large 

governmental-owned projects in Norway. By thoroughly reviewing 19 reports containing quality assurance 

recommendations to 19 projects, we have identified a total of 677 recommendations, varying from 12, through a 

median of 32, to 116 recommendations given to each project. The number of recommendations given to the project 

shows small indications to correlate with the size of the project but can also be assumed to correlate with the degree 

of engagement in the QA process from the project owner. 32% of the recommendations address governance and 

project organization, 13% address implementation strategy and 12% address contract strategy. As many as 33% of 

the recommendations are only partly measurable and for 4% of the recommendations, it is not possible to verify 

whether they have been implemented. Our findings suggest a need for more targeted and measurable 

recommendations to enhance the applicability of external quality assurance in large-scale public projects. 

 
Keywords: Project management; Quality assurance.  
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A problem-solving study: Raising awareness of the role of a 

Project Manager. Why are we important within a Research 

Department 

Caroline Ressault a,*, Diana Gil Lamuela a, Gunnar Widforss a 

a´Mälardalen University, Sweden 

 

Abstract 

Project management is a well-known activity that matches multidisciplinary fields. However, these 

multidisciplinary fields do not work together daily. This is one of the core problems of this business and is 

highlighted in this paper with a solution: a Project Management Team within a university in a research department. 

From this perspective, where managers and researchers operate in the same working space, achieving good results 

and overcoming some of the common obstacles in the literature is easier. The problem-solving study displays the 

example of the experience of creating our Management team within a research department. 

 
Keywords: Project Manager; Research management; Management Results; European Fundings; Manager Role  

1. Introduction 

The present Problem-Solving Study aims to raise awareness of the role of the Project Manager within 

a research department. This is achieved by analysing some of the existing literature issues on 

management within collaborative research and providing the innovative solution of having the team 

within a research department apply to the projects Distributed Artificial Intelligent Systems and Model-
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based engineering of Digital Twins. Section 2 addresses the need for flexible and dynamic approaches 

to project management [2] and Section 3 approaches the need to improve best practices [2]. These 

frames are at the top of the hierarchy in the problem-solving study. Furthermore, it contains subproblems 

instructed along the paper such as time-consuming bureaucracy [1], searching for opportunities and 

collaborative responsibilities [1], creation of tools [2], extension of networks [1] in Section 2, and, clear 

roles [1], and heterogeneity of actors [2] in Section 3.  

  

2. Research Methodology for flexible and dynamic approaches: 

Inside our university research department, the most common problems encountered that guide this 

analysis are:  

 Non-related research works is not effortless. It was noticed that the internal administrative 

burden discourages the researchers from participating in projects. In our university, there are 

internal procedures to follow for applying to projects that change regularly; the so-called 

time-consuming bureaucracy [1]. 

 Difficulty in finding opportunities and collective responsibilities [1]. This is also related to 

the balance of personal attitudes of involved researchers [4]. Researchers had their ideas but 

it was found difficult to find proper calls that could suit them.  

 Creation of tools [2]: Researchers do not have specific tools for activities needed during the 

implementation of the project, such as keeping track of the budget [6], dissemination of 

results, management of unplanned events, and reporting on the portals, to name just a few. 

 Difficulty in extending their networks [1]. Researchers have hardships involving companies 

in their objectives and goals due to their lack of network that does not cover the necessary for 

a project to be funded and implemented, the so-called low participation rate from members 

and stakeholders [2]. 

 

Having a variable and wide talented group of people within the Management Team [6] in the research 

department contributes to and increases the chances of success for solving the above-mentioned.[7] 

3. Research Methodology for improving best practices: 

The multidisciplinary tasks of the management team pretend to contribute to the project's success 

[6]. It is a joint endeavour that delivers the final result [7]. One of the ways to improve best practices in 

Project management is to define clear roles [2] resulting in a heterogeneity of actors [1][3], and diversity 

of coordinator function [1]. Research Project management requires different fields of skills [3]. The 

Project Management Team inside our research department is structured around the expertise and 
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experience acknowledged for twenty years of project management work and has been innovative by 

including different profiles by investing in human capital. 

 Legal: Having law-educated people ensures continuous the monitoring of the matters that 

could infringe the legal rules set out by the Grant Authority and for the Consortium. 

Furthermore, they support the preparation of the necessary agreements that shall lead the 

project. 

 Communication: Taking the lead in the dissemination of the project results includes 

collecting the publications of researchers related to the project [1]. In larger projects, the 

management team as coordinator has more roles such as creation and maintenance of the 

project websites and social media, participating in dissemination conferences, etc.  

 Financial: The project manager should monitor all the costs related to the project such as 

personal months, subcontractors, and travel, among others, to comply with the budget 

requirements [2]. Moreover, budget changes can occur at any time during the lifetime of the 

project. That was the case in a large project when a partner went bankrupt resulting in the 

need to redistribute the project budget.  

4. The result of having a management team within a research department 

Before the engagement of the Project Management Team at the university, researchers did not have 

a dedicated contact person if a non-research-related problem arose in one of their projects or proposals. 

To solve it a Management Team dedicated to European projects was created within our research 

departments and operates in those spheres [5].  

The Management Team within our department has created changes for research: 

 Researchers have more time for research [5] because they are supported by the Management 

Team. They just need to focus on research and not on other tasks that are undertaken by the 

Manager such as reporting, and planning of events for the project, among others [2].  

 Encourage researchers to apply for funds. The Management Team looks for calls that can 

interest the research field and help them construct a proposal. They can implement their ideas 

by having support from a team of experts in European Projects.  

 Have direct contact points within the research department [1]. The Management Team being 

inside the research departments enables proximity with the researchers and information is 

easily transferable. Thus, the researchers can directly knock on the door of the Management 

Team if any problems or questions arise.  

 Increase the number of submitted projects and funded projects [5]. Our department has 

become the biggest department of MDU which has the university regarding European 

projects.  

 Increase the internationalisation of the department by being involved at the European Level 

which enables the promotion and attraction of new potential partners [1].  
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 Increase the collaboration between academia and industries. In European projects industries 

and academia work together, and being involved in different projects enables to increase the 

network and expands the potential of collaboration with diverse companies for diverse ideas 

and projects [1][2]. 
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Agile methodologies in digital products: a scientific 

overview 
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Abstract 

The rapid advancement of technology and the growing complexity of digital products necessitate agile and efficient 

development methods. Agile methodologies, originating from the Agile Manifesto in 2001, have become a 

dominant approach for addressing these demands, standing in stark contrast to traditional linear models like 

Waterfall. This study undertakes a systematic review of Agile methodologies in digital product development, 

drawing from key databases such as Web of Science, Scopus, and Google Scholar. By analyzing a broad spectrum 

of scientific articles, conference papers, and industry reports, this review provides a comprehensive synthesis of 

Agile’s principles, including customer collaboration, iterative development, adaptability, and self-organizing 

teams. The selected literature spans various industries where Agile has been implemented, offering insights into its 

flexibility, its role in enhancing customer collaboration, and its iterative processes. At the same time, the review 

highlights significant challenges such as resistance to change, scalability issues in large and distributed teams, and 

difficulties in measuring success. The analysis explores Agile practices while assessing their impact on product 

quality, team dynamics, and overall project success. Despite the advantages, the study acknowledges the limitations 

inherent in relying on secondary data sources, which may not fully capture the dynamic nature of Agile 

implementation. Future research, particularly through empirical studies, could address these limitations by 

examining real-time data through case studies and longitudinal analyses. Such studies would offer deeper insights 

into Agile's long-term effects on organizational performance, particularly in complex sectors like healthcare, 

finance, and large-scale enterprises. Further research into scalable Agile frameworks, such as the Scaled Agile 

Framework (SAFe) and Large-Scale Scrum (LeSS), could provide valuable guidance on maintaining core Agile 

principles like collaboration and autonomy within large, complex projects. 
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Keywords: Agile methodologies, digital product development, Scrum, Kanban, Extreme Programming, scalability, iterative 

development, customer collaboration, team dynamics, resistance to change, Scaled Agile Framework, Large-Scale Scrum. 

1. Introduction 

The rapid advancement of technology and the increasing complexity of digital products necessitate 

efficient and flexible development methodologies. Traditional software development methodologies, 

such as the Waterfall model, often struggle to meet the dynamic demands of modern digital projects due 

to their rigid and linear nature. In response to these challenges, Agile methodologies have emerged as a 

prominent approach, characterized by iterative development, customer collaboration, and adaptive 

planning. Agile methodologies originated from the Agile Manifesto, introduced in 2001 by a group of 

software developers who sought to improve traditional software development processes. The Agile 

Manifesto emphasizes four core values: individuals and interactions over processes and tools, working 

software over comprehensive documentation, customer collaboration over contract negotiation, and 

responding to change over following a plan. These values are underpinned by twelve principles that 

guide Agile practices, promoting flexibility, continuous improvement, and customer satisfaction. The 

adoption of Agile methodologies has been driven by the need for more responsive and efficient 

development processes. Agile's iterative approach allows teams to deliver functional software in short 

cycles, known as iterations or sprints, enabling frequent feedback and adaptation. This approach is 

particularly well-suited to the rapidly changing requirements and high levels of uncertainty that 

characterize digital product development. As a result, Agile methodologies have been widely adopted 

across various industries, from software development to finance, healthcare, and beyond. Despite their 

widespread adoption, the implementation of Agile methodologies is not without challenges. 

Organizations often face resistance to change, scalability issues, and difficulties in measuring success. 

This article explores the application and impact of Agile methodologies on digital product development, 

drawing on scientific research from renowned databases such as Web of Science, Scopus, and Google 

Scholar. By examining the benefits and challenges associated with Agile practices, this article aims to 

provide a comprehensive understanding of their role in modern digital product development. 

2. Literature Review 

Agile methodologies originated from the Agile Manifesto, introduced in 2001 by a group of software 

developers seeking to improve traditional software development processes. The core principles of Agile 

include customer collaboration, responsiveness to change, and the delivery of functional software in 

iterative cycles. Popular Agile frameworks include Scrum, Kanban, and Extreme Programming (XP), 
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each offering unique approaches to project management and development. Key Principles of Agile 

Methodologies are: 

1. Customer Collaboration over Contract Negotiation: Emphasizes continuous engagement 

with customers to ensure the product meets their evolving needs. This principle counters 

the traditional approach where customer interactions are limited to initial requirements 

gathering and final delivery, often leading to a misalignment between the product and user 

expectations [1]; [3]. 

2. Responding to Change over Following a Plan: Agile methodologies allow teams to adapt to 

changes quickly, ensuring that the final product remains relevant and useful. This 

adaptability is crucial in the context of digital products, where market conditions and user 

requirements can shift rapidly. Studies have shown that Agile teams are better equipped to 

manage changes in requirements without significant disruptions to the project timeline or 

budget [6]; [22]. 

3. Iterative Development: Agile promotes breaking down the project into smaller, manageable 

units, called iterations or sprints, facilitating regular feedback and continuous improvement. 

Each iteration typically lasts from one to four weeks and results in a potentially shippable 

product increment. This approach helps in early detection of issues and alignment with 

customer needs [20]; [14]. 

4. Self-Organizing Teams: Agile frameworks encourage teams to organize themselves, 

fostering creativity, accountability, and higher productivity. Self-organizing teams have the 

autonomy to decide how best to accomplish their work, which has been linked to increased 

job satisfaction and better project outcomes [18]; [11]. 

1.1. Benefits of Agile Methodologies in Digital Product Development 

Agile methodologies provide a framework for managing uncertainty and change, which is 

particularly beneficial in the fast-paced digital product landscape. According to a study published in the 

Journal of Systems and Software, Agile practices enable teams to respond more effectively to changing 

market conditions and customer requirements, resulting in higher customer satisfaction and product 

quality [17]. Furthermore, a comprehensive review in the International Journal of Project Management 

found that Agile methodologies significantly improve project adaptability, particularly in environments 

characterized by high uncertainty and rapid technological change [19]. Agile's iterative nature allows 

teams to incorporate feedback and pivot as needed, ensuring that the final product aligns closely with 

user needs and market demands. Iterative testing and continuous integration, hallmarks of Agile 

development, contribute to higher product quality. Research from Information and Software 

Technology highlights that Agile teams can identify and rectify defects earlier in the development 
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process, reducing the cost and effort associated with post-release bug fixes [7]. A study in Empirical 

Software Engineering supports this finding, showing that Agile practices such as Test-Driven 

Development (TDD) and pair programming result in fewer defects and higher code quality. These 

practices ensure that testing is integrated into the development process, rather than being an 

afterthought, which leads to more robust and reliable software [2]; [9]. Agile methodologies emphasize 

direct and ongoing customer involvement, ensuring that the product aligns with customer expectations 

and needs. A study in Empirical Software Engineering demonstrates that customer collaboration in 

Agile projects leads to better requirement understanding, prioritization, and ultimately, a more 

successful product [4]. This continuous feedback loop between the development team and customers 

helps in promptly addressing issues and refining the product based on real user feedback. Another study 

published in the Journal of Information Technology found that this level of engagement not only 

enhances product quality but also fosters stronger relationships between developers and customers, 

leading to greater customer loyalty and satisfaction [10]. Agile practices such as daily stand-ups, sprint 

planning, and retrospectives foster a collaborative and transparent work environment. Research in 

Journal of Software: Evolution and Process indicates that Agile teams exhibit higher morale, increased 

productivity, and improved project visibility, contributing to overall project success [19]. Additionally, 

a study in the Journal of Management Information Systems highlights that Agile methodologies can 

lead to more efficient use of resources and time. By focusing on delivering small, incremental 

improvements, teams can avoid the pitfalls of scope creep and ensure steady progress towards project 

goals [16]. 

1.2. Challenges of Implementing Agile Methodologies 

Transitioning from traditional development methodologies to Agile can encounter resistance from 

both management and team members. A study from IEEE Software identifies cultural inertia and lack 

of understanding of Agile principles as significant barriers to successful Agile adoption [5]. Moreover, 

organizational culture plays a critical role in the success of Agile implementation. A study in the Journal 

of Systems and Software suggests that deeply ingrained hierarchical structures and rigid processes can 

impede the adoption of Agile practices, necessitating a cultural shift towards more flexibility and 

empowerment [21]. Scaling Agile methodologies to large, complex projects remains a challenge. The 

Journal of Systems and Software discusses the difficulties in maintaining Agile practices across 

distributed teams and large organizations, where coordination and communication become more 

complex [8]. The Scaled Agile Framework (SAFe) and Large-Scale Scrum (LeSS) have been proposed 

as solutions to these challenges, providing structured approaches to scaling Agile practices. However, 

research indicates that these frameworks require significant adjustments and a tailored approach to fit 

the unique needs of large organizations [15]. Agile projects often lack standardized metrics for success, 

making it difficult to compare performance across different teams and projects. Research in Information 

and Software Technology suggests developing tailored metrics that align with Agile principles and 
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project goals to address this issue [13]. Commonly used metrics in Agile projects include velocity, burn-

down charts, and customer satisfaction scores. However, these metrics may not fully capture the 

qualitative aspects of project success, such as team morale and customer value. A study in Journal of 

Systems and Software advocates for a balanced scorecard approach that incorporates both quantitative 

and qualitative metrics to provide a more comprehensive view of project performance [12]. 

3. Methodology 

This study uses a systematic review of existing research to explore Agile methodologies in digital 

product development. By analyzing the most relevant scientific articles, conference papers, and reports 

from databases like Web of Science, Scopus, and Google Scholar, the paper offers a comprehensive 

synthesis of Agile’s principles, challenges, and benefits. The selected literature covers a range of 

industries where Agile has been implemented, highlighting both its successes and limitations. The 

review focused on themes such as the flexibility of Agile, the role of customer collaboration, iterative 

processes, and the increasing scalability challenges in large, distributed teams. The primary focus of the 

systematic review was to capture insights into Agile's adaptability and the ways organizations manage 

resistance to change. The review also examined Agile practices like Scrum, Kanban, and Extreme 

Programming (XP) and their effects on product quality and team dynamics. Although comprehensive, 

this review is limited by its reliance on secondary data sources, which may not fully capture the real-

time evolution of Agile implementations. To address these limitations, empirical research should be 

conducted, incorporating case studies and longitudinal studies. Such studies would provide deeper 

insights into Agile's long-term impact on organizations across diverse industries. Future research could 

explore how Agile practices evolve in sectors such as healthcare, finance, and large-scale enterprise, 

where organizational complexity adds further challenges. Case studies could offer a granular look into 

how Agile teams overcome common obstacles, such as scalability and inter-team communication, in 

large projects. Longitudinal studies would also provide valuable data on Agile's impact over time, 

measuring key performance indicators like team productivity, product quality, and customer 

satisfaction. This would enable a better understanding of how Agile frameworks, such as Scaled Agile 

Framework (SAFe) or Large-Scale Scrum (LeSS), adapt to continuous changes in technology and 

market demands. Scalability research is particularly crucial, as Agile often faces challenges in large or 

distributed teams. Further empirical studies on scalable Agile frameworks could guide organizations on 

how best to maintain Agile’s core principles, such as autonomy and collaboration, in a complex project 

environment. 

4. Discussion 

To address the challenges in implementing Agile methodologies, a multifaceted approach is 

necessary. Resistance to change can be mitigated through comprehensive education and training 
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programs for all levels of the organization, ensuring a deep understanding of Agile principles and 

practices. Effective change management strategies should include clear communication of Agile's 

benefits, addressing concerns, and involving key stakeholders in the transition process. Starting with 

pilot projects can demonstrate the value of Agile methodologies, serving as case studies to encourage 

broader adoption. Scalability issues can be tackled by adopting scalable Agile frameworks such as the 

Scaled Agile Framework (SAFe) or Large-Scale Scrum (LeSS), which provide structured approaches 

for large, complex projects. Creating cross-functional teams that work independently yet remain 

coordinated through regular communication and integrated planning sessions is crucial. Investing in 

tools and infrastructure that facilitate coordination and communication across distributed teams, such 

as project management software, video conferencing tools, and collaborative platforms, is also essential. 

Measuring success in Agile projects can be improved by developing a balanced scorecard approach that 

incorporates both quantitative and qualitative metrics, providing a comprehensive view of project 

performance. This includes traditional metrics like velocity and burn-down charts, as well as customer 

satisfaction scores and team morale assessments. Creating tailored metrics that align with Agile 

principles and specific project goals, and regularly reviewing and refining these metrics based on 

feedback and changing needs, ensures they remain relevant and effective. To overcome cultural inertia, 

strong leadership support is vital to drive the cultural shift towards Agile. Leaders should model Agile 

behaviors and actively participate in Agile processes. Fostering a culture of empowerment and 

autonomy, where teams have the authority to make decisions and innovate within the Agile framework, 

is crucial. Recognizing and rewarding teams and individuals who exemplify Agile values and contribute 

to successful Agile projects helps reinforce the desired cultural change. Improving communication and 

coordination in large organizations requires regular synchronization meetings, such as Scrum-of-

Scrums, to ensure alignment across teams and address dependencies and bottlenecks promptly. 

Increasing transparency and visibility of project status through dashboards and regular reporting keeps 

all stakeholders informed and engaged. Assigning dedicated roles like Agile coaches or Scrum Masters 

facilitates communication, resolves conflicts, and ensures adherence to Agile practices. 

5. Conclusion 

Agile methodologies have revolutionized digital product development by promoting flexibility, 

customer collaboration, and iterative progress. These methodologies have demonstrated significant 

benefits, including enhanced product quality, increased customer satisfaction, and improved team 

productivity. The iterative nature of Agile allows for early detection and resolution of issues, while 

continuous customer involvement ensures that the final product aligns closely with user needs and 

market demands. The benefits of Agile methodologies are well-documented in scientific literature. 

Studies have shown that Agile practices such as Test-Driven Development (TDD), pair programming, 

and continuous integration lead to higher code quality and fewer defects. Customer collaboration, a core 

principle of Agile, fosters better requirement understanding and prioritization, resulting in more 
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successful products. Additionally, the emphasis on self-organizing teams and iterative development 

enhances team morale, productivity, and project visibility. However, the implementation of Agile 

methodologies is not without challenges. Organizations often face resistance to change, particularly 

when transitioning from traditional development methodologies. Cultural inertia and a lack of 

understanding of Agile principles can impede successful adoption. Furthermore, scaling Agile practices 

to large, complex projects presents significant difficulties in maintaining coordination and 

communication across distributed teams. Measuring success in Agile projects also remains a challenge, 

with the need for tailored metrics that align with Agile principles and project goals. Addressing these 

challenges requires a comprehensive approach. Organizations must foster a culture of flexibility and 

empowerment, providing the necessary training and support to facilitate the transition to Agile. Scaled 

Agile frameworks, such as the Scaled Agile Framework (SAFe) and Large-Scale Scrum (LeSS), offer 

structured approaches to scaling Agile practices. Additionally, developing a balanced scorecard 

approach that incorporates both quantitative and qualitative metrics can provide a more comprehensive 

view of project performance. In conclusion, Agile methodologies have the potential to transform digital 

product development by enabling greater flexibility, customer collaboration, and continuous 

improvement. While challenges remain, the benefits of Agile practices are significant, offering the 

potential for higher product quality, increased customer satisfaction, and improved team productivity. 

Continued research and adaptation of Agile practices will be essential as the digital landscape evolves, 

ensuring that Agile methodologies remain relevant and effective in meeting the demands of modern 

digital product development. 
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Abstract 

This study explores the application of Artificial Intelligence (AI) in project management, focusing on current and 

potential benefits across various areas. Using a survey conducted with project management professionals, key areas 

such as project communication, risk management, and scope management were examined. AI is perceived to 

improve communication quality, with risk management emerging as another promising area, particularly for 

problem-solving tasks supported by GPT-based models. However, AI's effectiveness is strongly influenced by 

users' prior experience, knowledge, and problem-solving strategies. The findings indicate that while current AI 

benefits are moderate, future expectations for efficiency, efficacy, and quality remain high. The study also 

highlights successful AI use cases, which tend to be well-defined and simpler compared to unsuccessful cases 

involving complex tasks. Correlations between AI usage and benefits in various project management tasks were 

observed, but there was little connection with digital self-efficacy. This research suggests that generative AI should 

be seen as a tool requiring user training and creativity, which existing technology acceptance models do not 

adequately address. The study calls for further research into AI competencies, continuous learning, and the evolving 

collaboration between humans and AI. 
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1. Introduction and study objectives 

The primary aim of this study was to investigate how Artificial Intelligence (AI) is applied in project 

management and how this is impacted by perceived and expected future utility of the technology. In 

addition, light should be shed onto a potential relation between AI usage and digital competencies in 

general. The study aims to contribute to the general understanding of the significance of AI in project 

management. Additionally, it seeks to evaluate and potentially adapt and extend well-known technology 

acceptance models from information systems research to the specific case of AI in project management. 

Technology acceptance models (TAM) are widely researched and successful in predicting the 

adoption of new technologies by individuals. The most relevant TAM are to be found in the TAM model 

family TAM (1, 2, 3, cf. [1]) and its derivates. A branch of it strayed into the UTAUT model family, 

that already tried to create a consolidated view on to technology acceptance-inducing factors. There 

have already been TAM models aimed at specifically assessing AI technology acceptance [3]. However, 

these have not been brought together with the specifics of project management research.  

Briefly I outline the data collection and measurements, before I present the most relevant results of 

the study and finally discuss them. 

1.1. Data Collection 

From February to June 2024, we conducted an online survey using SoSciSurvey. This survey was 

promoted at various project management-related events such as lectures and workshops, and through 

organizations like GPM Deutsche Gesellschaft für Projektmanagement e.V., SPM Swiss Project 

Management Association, PMA Projekt Management Austria, and the industry association BITKOM 

(specifically the project management working group), as well as events at other universities (e.g., 

University of Hamburg). 

1.2. Measurements 

The questions were developed by a working group of four experts in project management and AI, 

using technology acceptance models and adapting previously published questions [1]. Benefit 

expectations focused on efficiency, effectiveness, and quality, with items rated on a 1-5 Likert scale. 

Three workshops with 20+ project management professionals in spring 2024 identified key task areas 

(e.g., time planning, risk management) based on PMI’s PMBOK Guide [2]. These areas were combined 

with benefit concepts (efficiency, etc.) and rated on a 1-5 Likert scale. Data was analyzed by averaging 

item values for task areas and benefit perspectives. 
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Digital self-efficacy items were adapted from the EU’s Digital Competence Framework [3]. Ease of 

use was not included, assuming chatbot-related convenience. Intention to use was measured by a 

single item, with additional questions to differentiate voluntary vs. mandatory AI use. 

The questionnaires were pre-tested within a group of experts, which mainly contributed to item 

clarity. The entire questionnaire contained roughly 80 items and took approximately 15 minutes to 

complete.  

2. Results 

The currently perceived benefits of AI averaged across the domains of quality, effectiveness, and 

efficiency (0.85 > Cronbach’s alpha > 0.72). The perceived benefit varied significantly across key 

project management areas (see Figure 1). 

 

 

Fig. 1. Benefits of current AI use, potential benefits, current use per efficiency/efficacy/quality goal, digital competencies 

(Likert, 1-5) 

 

The focus of users appears to be on project communication. AI is perceived as least helpful for project 

control and resource allocation. Potential benefit of AI in general is huge, in contrast.  
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Expected future benefits of AI use are still much higher than currently perceived benefits. Most users 

rate potential benefits regarding efficiency higher than regarding efficacy and higher than regarding 

quality. Users rate current benefits’ efficiency, effectiveness and quality improvements quite close to 

each other. 

Users seem to rate themselves rather high in terms of information data literacy, AI-assisted content 

creation as well as AI-assisted problem solving. The distribution of the latter however significantly 

differs from the other two (p<0.001 in a paired t-test, in both cases). CB-SEM path analysis showed that 

information data literacy has no predictive significance for the concept AI problem solving, however 

the AI content creation / AI problem solving path is significant and has a strong coefficient (β=0.69, 

p<0.001, adj. R2=0.58). 

 

The data reveal several notable correlations. First, potential control parameters such as age, project 

management, and work experience do not seem to correlate with any other measured variable. In group 

comparisons however, we saw that young project managers are much more likely to employ AI in 

project management task areas like project control, organization and coordination as well as resource 

management (likelihood-ratios ranging 1.6 to 2.5). 

Like with the overall answer distributions, highest values were achieved by project communication 

AI usage, when correlating it with currently achieved benefits. By average second and third in terms of 

high correlations with currently achieved benefits are risk management AI usage and scope management 

AI usage. But in general, all correlations indicate that current overall project success benefit perceptions 

varies with all project management task AI usage rather uniformly (rmin = 0.43, ravg = 0.5, rmax = 

0.57). 

The currently perceived overall benefit of AI in project management-specific application shows only 

weak to lowly-moderate correlations with constructs measuring potential/expected efficiency, efficacy 

and quality benefit (r{ei,ea,qu}=0.3, 0.3, 0.37). On the other hand, moderate to strong correlations are 

observed with currently recorded use in project management tasks of the same sorts (r{ei,ea,qu}=0.55, 

0.61, 0.6). 

Furthermore, planned usage has the strongest correlation with efficiency expectations (r = 0.41). It 

shows significant but moderate correlations with almost all constructs (0.26 < r < 0.46). Among the 

project management activities, the strongest correlation for planned usage is with current AI usage in 

communication matters (r = 0.43).  

Finally, the highest perceived current benefit increase is seen when risk management AI usage 

increases (r = 0.57). 

All project management task area AI-usage indication correlate only very weakly, if at all, with 

digital self-efficacy constructs. The highest one was found between the current AI usage in risk 

management and self-reported AI-supported problem solving competence. Some task areas fail to show 

correlations with digital self-efficacy completely (resource allocation), or partly (risk management, 

communication, scope management).  
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3. Discussion and Conclusion 

Our research shows that AI in project management primarily benefits project communication, with 

users expecting improvements in quality. Project risk management seems to be the field of application 

where users perceive the highest rise in utility when employing it.  

Only AI content creation shows a low correlation with current AI usage, while AI problem-solving 

has the highest correlation with risk management, highlighting its importance. Successful AI use cases 

tend to be simpler and well-defined, while complex tasks, like creating a full project report, exceed AI's 

current capabilities. 

AI's effectiveness depends on users' prior experience, particularly in input effort and output benefits. 

This is shaped by prompt techniques, problem-solving strategies, and understanding AI's strengths and 

limitations. A dynamic perspective on human-LLM collaboration is needed, as one-shot evaluations are 

too limited. Instead, focus should be on long-term, experienced use. 

Generative AI should be viewed as a tool requiring user training and creativity, which current 

technology acceptance models lack [3]. While we hypothesized problem-solving self-efficacy might 

moderate relationships in the models, no significant results were found yet. Further research is needed 

on education and continuous learning to improve AI competencies. 

This study has not aimed at capturing how, how often, how long and how intensely users use AI 

models or tools in project management applications. This is the most severe shortcoming that relativizes 

the results presented here. Future studies should explore the modes of  AI employment in further depth. 

Correlation table 
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Table 1. Correlation table, only correlations greater 0.2 shown; they are significant p<0.01; strong 

correlations in boldface, moderate underlined 

Area Construct Information 

Data Literacy 

AI Content 

Creation 

Competency 

AI Problem 

Solving 

Competency 

Currentlz perceived benefit 

by AI (efficiency, efficacy, 

quality) 

CurUseTimePlanning 0,23 0,25 0,24 

 CurUseResourceAllocation    

 CurUseRiskManagement  0,27 0,32 

 CurUseCommunication  0,22 0,21 

 CurUseSteering 0,24 0,22 0,23 

 CurUseScopeManagement   0,21 

Current contribution of AI ProjSuccessBenefitNow  0,23  

Potential benefits attributed PotBenEfficiency 0,31 0,47 0,40 

 PotBenEfficacy 0,32 0,46 0,37 

 PotBenQuality 0,33 0,33 0,31 

Currently perceived benefits 

by AI (avg. across all project  

management tasks) 

CurUseEfficiency 0,21 0,30 0,28 

 CurUseEfficacy  0,34 0,31 

 CurUseQuality 0,22 0,36 0,33 

Digital Self-Efficacy  

(selected sub-concepts) 

InformationDataLiteracy 1,00 0,52 0,40 

 AIContentCreation 0,52 1,00 0,70 

 AIProblemSolving 0,40 0,70 1,00 

 PlannedUse 0,31 0,39 0,35 
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management software in small and medium-sized companies 
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Abstract 

Due to the increasing complexity of products and processes, significant innovations and improvements in 

companies are mainly project-based. This leads to a further increase in the importance of professionally managed 

projects with corresponding project organizations and project management (PM) tools – also in traditionally lean 

organized small and medium-sized enterprises (SMEs) in the mechanical engineering industry. Functional, 

customized project management software (PMS) is a central tool and therefore the key to successful 

entrepreneurship. In order to meet these challenges and support SMEs in their process, a part of an approach for 

efficient selection of PMS is presented. This approach consists mainly of a preselection of suitable systems based 

on generalized properties of this company class due to the very wide range of market offer. In a second step a 

particular selection aid based on office software will be developed in order to meet special requirements like limited 

resources, time and domain knowledge. 

 
Keywords: project management; SMEs; software selection; mechanical engineering 

1. Introduction 

SMEs - often with a focus on mechanical engineering - are the economic backbone of Germany [1]. 

More complex products and processes cause increasing project complexity - in this specific sector and 

among these SMEs as well as throughout the entire economy. Hence, the requirements for project 

management capabilities are constantly increasing. According to a survey, however, more than half of 

SMEs in Germany do not use any specific project management software [2]. There are many reasons 

for this, e.g. the wide range of project management software on offer. Moreover, SMEs often do not 
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have the necessary resources to find the best solution for this task. Selecting a suitable software solution 

requires time and expertise, but IT know-how is usually scarce in SME´s. 

2. Goal and approach 

This paper presents an approach to support the selection of project management software – especially 

for SME´s in the mechanical engineering sector. With the help of a matching process the special 

requirements of SMEs are compared with the functions of the PMS. The concept is basically developed 

in several steps. First of all, models for the software selection process in general are analyzed. Second, 

the specific characteristics of SMEs are analyzed, taking into account its influence on the selection and 

use of project management software. In a third step, which is not part of this paper, the relevant functions 

of project management software are identified and divided into categories and finally matched with the 

characteristic requirements. 

3. Preliminary results 

Process models for software selection help to identify the optimal software while taking numerous 

constraints into account. The models are intended to provide a structure and organization for the 

selection process. The number of models is very high. Becker, Winkelmann and Phillip already listed 

31 model-based approaches to software selection in 2007 [3]. Fortunately, Nissen and Simon found that 

there is up to 80 % agreement between the project phases of different models [4]. Examples are the 

models by Gronau, Beckmann and Gröschel or Klüpfel and Mayer [5, 6, 7]. Although there has been a 

trend towards agile project management in the mechanical engineering industry over the last 15-20 years 

as well, the classic waterfall-based project management approach is still widespread, especially among 

SMEs [8, 9]. 

SMEs of the mechanical engineering sector have certain specific characteristics. SMEs are less 

concerned with strategic planning and implementation than large companies, and this phenomenon 

increases as the number of employees decreases [10]. The operational processes in SMEs are less 

formalized [11], which is also in line with the general finding that lower employee numbers result in 

simpler internal process flows. SMEs are not forced to have complex corporate structures and extensive 

strategic planning precisely because of their small number of employees. On the other hand, employees 

have too little know-how and experience in the area of PMS to find the right PMS without the help of 

e.g. structured questionnaires or even consultants. Furthermore, employee acceptance of new programs 

and processes is often generally poor. For instance, employees are used to unproductive PM work and 

see no reason for change. Additionally, a report shows that SMEs often have a shortage of employees 

and therefore no resources for sufficient software planning [12]. A limited budget is also an important 

characteristic of SMEs [13]. The limited budget leads to a concentration of resources. In the end this 

means that investments in areas that are not crucial to turnover - such as project management software 
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- are reduced to a minimum. From a business performance perspective, there is often no need for action 

in these areas [11]. In consequence this leads in summary to the following characteristics of such SMEs:  

 Often unclear ideas of their own requirements for a system 

 No specialized knowledge and therefore time-consuming and resource-consuming search 

activities 

 Generally, no institutionalized, continuous screening of software systems 

 Lack of expertise and experience in the context of using process-related and planning 

methods or tools, particularly in the area of software selection  

This results in the risk of an unsystematic and therefore error-prone selection decision, particularly 

due to an inadequate definition of requirements. Negative consequences can include a prolonged 

implementation phase, a costly change of provider during the roll-out of the project or problems with 

employee acceptance [3]. 

4. Outlook and further work 

In this paper two steps of our approach to a practice-oriented selection of PMS were presented. 

Further work will analyze and categorize the relevant functions for mechanical engineering SMEs in 

order to complete our 2-step method consisting of the general narrowing down and preselection of PMS 

and a tool for the final selection for companies. The pre-selection to reduce the large market offer to a 

manageable set of up to ten providers will be based on the generalized analysis of the requirements of 

this special class of companies. In the 2nd step, a specified selection method for SME´s has to be 

developed and evaluated. The overall goal is to develop a selection tool based on office software (e.g., 

MS Excel). 
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Abstract 

This paper explores the potential impact of digitalization, particularly automation, on the management of European 

Social Fund (ESF) projects. The study analyzes the implementation of the AIDA POCU platform, designed to 

automate routine administrative tasks and streamline ESF project management. Through a case study 

methodology, data were gathered from the S.O.F.T. project, evaluating the platform’s impact on project efficiency. 

The findings indicate signif- icant time savings and improved project management through automation, although 

AI-specific functionalities remain underdeveloped. Conclusions highlight the potential for automation to improve 

the efficiency of the ESF project, and future research is needed to fully integrate AI capabilities. In addition, we 

present best practices and insights learned from our efforts to increase the level of digitalization of an ESF project. 

 
Keywords: project management, workflows, digitalization, innovation, AI, digital transition, European Social Fund, European 

Structural and Investment Funds Growth Program, ESF, POCU, POSDRU, PEO. 

5. Introduction 

Human capital is vital for organizations, and the European Union invests in it through the ESF to 

improve the skills of the workforce [1]. However, managing ESF-funded projects involves complex 

administrative tasks.  This research proposes the use of digital platforms such as AIDA POCU to 

simplify these tasks, enhancing the efficiency and effectiveness of the project [9]. 

 

 

Research Questions 

 RQ1: How can digitalization help project management for ESF projects? 

 RQ2: What are the challenges in using an online project management platform? 
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6. Methodology 

A qualitative case study approach was used, focusing on the deployment of the AIDA POCU 

platform within the S.O.F.T. project. Data were collected over 12 months, analyzing system logs, user 

interactions, and performance metrics. 

The research team played a key role in the 12-months project implementation and the development 

of the digital platform itself. Consequently, there were no limitations in the platform development, as 

all requirements from the grants program team were fully integrated. 

 

7. Related Work 

Digitalization has made lifelong training programs more accessible [8] and manageable, especially 

through tools such as CRMs, which have proven effective in project management [4].  However, 

manag- ing ESF projects is challenging due to stringent reporting requirements [11].  Although previous 

studies have explored the complexities of the ESF program [7], there is a gap in digitalizing the ESF 

project man- agement [5]. 

8. Case Study: AIDA POCU Platform 

 

The AIDA POCU platform was developed to streamline the management of POCU projects by au- 

tomating and simplifying repetitive tasks, reducing the bureaucratic burden on public and private 

entities. The platform manages the entire beneficiary lifecycle, from recruitment to certification, and 

facilitates data export and reporting. 

The S.O.F.T. project1 aimed to improve digital literacy and ICT skills for 600 employees in 

Romania, 

improving their employability and adaptability to competitive economic sectors. The project also 

supported workplace learning programs for three companies based on audits conducted in 100 

companies. 

 

1. AIDA POCU Software Architecture 
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Fig. 1. A graphical representation of the workflow architecture in the AIDA POCU Software 

Impact Analysis 

During the project, 484 people registered on the AIDA POCU platform, 339 receiving specialized 

sup- port. The project exceeded its gender target, with more than 50% female participation. 

Digitalization shifted the team’s focus from administrative tasks to core activities, enhancing project 

impact. 

 
1 www.ccimm.ro/soft 

http://www.ccimm.ro/soft
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9. Conclusions 

RQ1: How Can Digitalization Improve ESF Project Management? 

Digitalization offers a transformative solution by automating routine tasks, allowing project managers 

to focus on strategic activities. The AIDA POCU platform exemplifies this, saving 168 hours of repetitive 

work in the S.O.F.T. project [10]. Future research should focus on expanding AI capabilities to further 

enhance project management. 

 

RQ2: Challenges in Using an Online Project Management Platform 

Challenges include resistance to change, a preference for traditional tools such as Excel, and the 

learning curve required for new systems. Addressing these challenges requires training and mindset 

changes. 

 

Good Practices 
 

 Rigorous planning of business processes is essential for successful digitalization [2]. 

 Complete and standardized data are crucial for effective digitalization. 

 An objective vision of the digitalization results is necessary for the success of the project [3]. 

 Anticipate resistance to digital systems and plan for mindset setting and training. 

 Digital systems should optimize rather than replace human interaction [6]. 
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Abstract 

This poster explores the concept of recommendations from project quality assurance (QA) and answers two main 

research questions: How are the recommendations from a quality assurance (QA) process followed up, and What 

leads to good recommendations and support the follow up process. Findings are based on data from 19 selected 

projects in the Norwegian public sector, 22 in-depth interviews and two workshops with representatives from 

project owners in ministries and agencies, project managers, and quality auditors.  

 
Keywords: Quality assurance; Recommendations. 

1. Introduction 

Quality assurance can be seen as a formal project review, which aims to identify early warning signs, 

provide recommendations for optimization and risk reduction. ‘The Government’s Project Model’ in 

Norway represents a comprehensive framework designed by the Norwegian government to ensure 

efficient and effective management of public projects and resources [1]. As a part of this framework, 

external quality assurance specialists assess whether the Project Execution Plan is realistic; this results 

in a report with recommendations for the project implementation, directed at project owners and project 

managers, respectively. Several pitfalls can prevent recommendations from being useful in the recipient 

organization. This may concern the format of the recommendations or the recipient's ability to 
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implement these in the project. However, there are no defined requirements, and no established practice, 

for the implementation of recommendations. 
To map the current state and potential areas of improvement, this poster paper addresses experiences from the implementation 

of recommendations and answers two main research questions: How are the recommendations from a QA process followed up, 

and What leads to good recommendations and support the follow up process. 

2. Methodology and data 

To accurately map the current state and potential areas of improvement, it was considered of essence to 

evaluate findings through an assessment of parameters related to systematics, ownership, and 

organizational structure. To do so, both the perspectives of project owners and project managers 

receiving the recommendations, and quality auditors providing the recommendations, were collected. 

To provide a balanced view, the research design is based on methodological triangulation of 

documented data, interviews, as well as workshops with personnel representing both perspectives.  

Data was collected from QA processes in 19 projects in the transport, construction, industrial, IT, 

and defense sectors in the Norwegian public sector. The projects were selected to be representative of 

the portfolio of projects within the Government’s Project Model framework. Data was collected from 

QA reports from the selected projects, as well as parliamentary propositions associated with these. In 

addition, 22 in-depth semi-structured interviews were conducted, with representatives from project 

owners in ministries and agencies, and project managers.  

Two workshops were conducted. One with invited representatives from the external quality auditors, 

and one with representatives from ministries, agencies, and external quality auditors. The workshops 

facilitated a dialogue between the differing perspectives, allowing them to reflect on the process leading 

up to the recommendations, as well as the recommendations themselves. 

3. Analysis and results 

How are the recommendations from a QA process followed up? 

According to interviewees, recommendations are mainly followed up by the project owner 

organization for the project by referring to the QA report in the formal decision document. This 

especially applies to recommendations on management and cost budget, and the auditors’ 

recommendations are often referred to. An important part of the follow-up of investment projects takes 

place as part of the regular governance structure in the project organization. The Norwegian Ministry 

of Finance, as caretaker of the Government’s Project Model, assesses whether the recommendations 

from the quality assurance are understandable, whether they are detailed enough and whether they are 

alarming in any way. The Ministry of Finance forms an opinion on whether any specific issues should 

be highlighted in connection with the investment decision. The project owner ministries emphasize that 

this is valuable for their follow-up of the recommendations. The Ministry of Finance, however, has no 

formal system for following up the recommendations from quality assurance. Participants in the two 
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workshops described the following up and implementation as ‘highly arbitrary’ and ‘project and person 

dependent’. This was largely ascribed to the perceived degree of ownership in the recipients. The 

findings were later confirmed in interviews.  

There are no systematic requirements to how the project owner ministries or project organizations 

should follow up the recommendations from quality assurance.  

Informants describe a range of ways in which recommendations are used: 

 The recommendations are used in decision documents. 

 The recommendations are used as guidelines to the project organization. 

 The recommendations are followed up in a structured manner by the project owner. 

 The project owner requests the project organization to report on the follow-up of the 

recommendations. 

 

A few projects reported to have a documented process to follow up recommendations prior to 

investment decision. In most cases, this had been done by the project's own initiative, not by instruction 

from the project owner. The project organizations follow up recommendations differently, but most of 

the recommendations from quality assurance were reported to be assessed and implemented – to various 

degrees. Other project organizations only had informal, undocumented follow up processes. When 

follow up is not documented, it reduces the possibility that recommendations from one project can be 

used in the preparation for another project. According to participants in the workshops, it is only in rare 

cases that auditors receive information about implementation of their recommendations. 

 

What leads to good recommendations and support the follow up process? 

Informants suggest QA processes and follow-up should be adapted to the specific stakeholders 

involved and the project type. Ideally, recommendations made should be specific, measurable, argued 

for, realistic and consistent. In addition, arrangements must be made to ensure that the recommendations 

can be followed up. This includes: 

Good conditions for the QA process. The QA audit scope and process are adapted to each project. 

Informants suggest that current practice for QA processes entails sufficient frameworks to identify hard 

warning signals, as well as access to and time for an appropriate dialogue with the project to identify 

soft warning signals. However, it appears unclear to some stakeholders what the underlying purpose of 

the QA is. Discussions from interviews and workshops indicate that audit scope and clarification of 

expectations about the purpose of the quality assurance are important prerequisites for a good process.   

Satisfactory QA processes. Workshop participants underline that experiences from previous 

processes should be considered, to ensure that involved stakeholders know their roles and are made 

familiar with the process, interaction, and dialogue. This is believed to ensure predictability in the 

communication between the receiving party, and the quality auditor. However, it is noted that the 

continuous dialogue between the quality auditor with project owners and project organizations must not 

be at the expense of the independent role of the auditor. It is not only the content of the recommendations 

that is deemed to be important, but also how the recommendations are communicated. QA reports 

indicated discordant processes; this was later substantiated by interviewees and workshop participants.  
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Systematic approach in assessment and follow-up of recommendations. Project data, along with 

interview findings suggest that the recipients who are most successful in implementing 

recommendations are those who have established a systematic approach in their projects. However, 

interview and workshop findings illustrate varying degrees of ownership to the QA report and the 

presented recommendations, and a lack of systematism in many projects.  

Use of lessons learned. Informants describe that there are currently few formal arenas where project 

owners, project organizations and quality auditors ensure continuous improvement. The forums that do 

exist, are perceived – and highlighted – as valuable and important for implementation of 

recommendations. Workshop findings suggest that these forums are mainly targeted towards receiving 

parties. Quality auditors receive little to no feedback on the recommendations given, and informants 

report a lack of established best practice that can be evaluated and adjusted for the better. 

4. Preliminary conclusions  

There appears to be a consensus among informants; however, a lack of systematization is evident. In 

the project owner organization, recommendations are primarily implemented through decision 

documents, used as guidelines, and occasionally through structured follow ups. However, the follow-

up appears to be arbitrary, highly dependent on the specific projects and people. Where follow up is 

systemized, documentation tends to lack. Maintaining clear communication both throughout the process 

and in recommendations themselves is highlighted as especially important. Projects should aim to 

systemize their implementation process and to document this process. This, in turn, can enable projects 

to leverage lessons learned, and contribute to continuous improvement and successful implementation 

of recommendations – ultimately delivering better projects.  
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Abstract 

The "Time for Action" project at Western Norway University of Applied Sciences (HVL) aims to address the 

pressing economic challenges faced by the institution through strategic restructuring and enhanced measures 

focused on continuing education. By analyzing the organizational restructuring within HVL, this study explores 

how continuing education activities can be strategically positioned to balance the economic pressures of rising 

operational costs against stagnant revenues. The project employs theories of New Public Management (NPM) and 

network governance to demonstrate the complexities and implications of such restructuring in educational settings. 

Key actions include identifying growth opportunities, streamlining administrative processes, and enhancing 

collaboration between academic faculties and administrative services. The expected outcome is a set of 

recommendations to be delivered by June 2024, aimed at improving service delivery, increasing revenue, and 

ensuring the sustainable development of continuing education at HVL. 

 
Keywords: Lifelong learning; continuing education; higher education; economic restructuring; New Public Management; 

network governance  

1. Introduction 

The Norwegian education sector has undergone significant transformation over the past decades, 

driven by government policies and reports aimed at improving educational outcomes and aligning them 

with market needs. The emphasis on lifelong learning and continuing education has become a 

cornerstone of this evolution, responding to both demographic changes and the demands of a 

knowledge-based economy. Reports from the Norwegian Ministry of Education highlight the critical 

role of continuing education in addressing these needs and ensuring economic sustainability. 

 

Entrepreneurship is critical for understanding economic development, as pinpointed by Joseph 

Schumpeter more than 100 years ago. The content and importance of innovation and entrepreneurship 
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have evolved over the last decades [1]. A common definition of entrepreneurship is identifying and 

acting upon opportunities and ideas and transforming them into value for others [2]. This aligns with the 

goals of The Solberg government presented white paper Meld. St. 14 Competence Reform – Lifelong 

Learning April 22, 2020, which aims to ensure that no one becomes obsolete due to a lack of competence 

and to close the competence gap between the labor market needs and the actual competencies of workers. 

The white paper emphasizes that all levels of the education system should contribute to individuals 

acquiring knowledge, skills, and general competence, preparing them to learn throughout their lives [3]. 

 

The Competence Reform addresses the challenges and opportunities arising from the continuously 

changing demands of the labor market and competence needs due to digitalization, globalization, and 

the green shift. The reform aims to provide opportunities for everyone, regardless of background and 

life situation, to engage in lifelong learning and to enable everyone to participate in a constantly 

changing labor market [3]. 

2. Project description the “Time for Action” project 

The "Time for Action" project at HVL was launched in response to, not only serve educational needs, 

but also as a crucial financial pillar for the institution, and as a part of a broader strategy aimed at 

optimizing continuing education. The project's goals include reorganizing continuing education 

operations to enhance efficiency and revenue generation, with a focus on market analysis and targeted 

program development. 

The project is structured into several work packages, each focusing on different aspects of continuing 

education. The following table outlines the work packages and their descriptions: 

 

Table 1. The "Time for Action" project at HVL several work packages 

Work Packages Description 

WP1: Overall Organization Evaluate and recommend overall organizational solutions for continuing education (CE) at 

HVL, including roles and responsibilities. 

WP2: Student and Client 

Perspective 

Focus on the costumer journey for students and clients and identify areas for improvement in 

service delivery and customer satisfaction. 

WP3: Academic Capacity Assess the academic capacity and potential within HVL and identify market opportunities for 

increasing volume and revenue from CE. 

WP4: Administrative 

Coordination 

Improve coordination between academic faculties and administrative services to enhance 

efficiency and responsiveness in CE operations. 

WP5: Financial Follow-up Strengthen financial processes to support effective management and control, promoting 

increased external and surplus-generating activities in CE. 
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Key actions planned under the project include identifying growth opportunities for continuing 

education, streamlining administrative processes, and enhancing the interface between academic 

faculties and administrative services. In addition, networking and market focus are important. These 

steps aim at improving service delivery and customer satisfaction, which are crucial for revenue growth 

in competitive education markets. The project is expected to deliver its recommendations by June 2024, 

with implementation of the changes scheduled for fall 2024. 

3. Theoretical implications 

The restructuring within HVL can be understood through the lens of New Public Management and 

network governance theory, which advocates for efficiency and effectiveness in public services through 

market-based mechanisms and decentralized governance. The project's focus on enhancing revenue 

through strategic educational offerings aligns with NPM principles that encourage institutions to become 

more goal and result-oriented [4,5]. Furthermore, network governance theory supports the project's 

emphasis on collaboration and partnership across various departments and external entities, essential for 

addressing complex financial sustainability challenges in education [6].  

4. Key findings 

The "Time for Action" project has uncovered several key findings crucial for the sustainable 

development of HVL's continuing education (CE) programs. Firstly, a thorough market analysis 

revealed a strong alignment between HVL's CE offerings and current market demands, underscoring the 

importance of strategic marketing and networking. Secondly, enhancing collaboration between 

academic faculties and administrative services emerged as a critical factor in improving service delivery 

and customer satisfaction. Effective administrative coordination is necessary to streamline processes 

and reduce redundancy. Lastly, addressing financial sustainability through identifying growth 

opportunities for CE programs has proven essential for establishing a sustainable economic model, that 

supports HVL's educational mission. 

5. Challenges and recommendations 

Implementing the "Time for Action" project presents several challenges, primarily the ambitious 

scope and the coordination required among multiple departments. Additionally, the project heavily relies 

on external economic conditions and market responses, which can be unpredictable and impact revenue 

generation. To overcome these challenges, it is recommended to utilize external network, establish 

robust management structures and clear communication channels to ensure all units work towards 

common objectives. By defining clear common goals, preferably numerical for example for income, 

profit, number of students and customer satisfaction, HVL can measure how successful the project is 

after completion. As an ongoing evaluation in line with NPM's theories on goals and performance 

management.  
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6. Conclusion 

The "Time for Action" project represents a strategic initiative to address HVL's financial challenges 

by leveraging its CE programs. By focusing on organizational restructuring, market alignment, and 

enhanced collaboration, the project aims to establish a sustainable economic model that supports HVL's 

educational mission and broader societal goals. While the ambitious scope of the project may face 

practical challenges in implementation, the strategic approach rooted in NPM and network governance 

provides a robust framework for achieving these objectives. The success of the project will ultimately 

depend on external economic conditions and market responses, which remain unpredictable. 
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Abstract 

Building a data warehouse is a complex task, requiring in-depth analysis of data sources, definition of user 

requirements and appropriate data organization. The main difficulty lies in selecting relevant data, so that they meet 

real user needs and are of good quality for storage and analysis. In this document, we propose an interactive method 

for building a data warehouse, based on a domain ontology covering all the sources involved in this process. This 

approach aligns user needs with available information, using the ontology to model the star schema of the data 

warehouse. To evaluate our method, we developed a graphical interface for generating indicators from Burkina 

Faso school data.  

 
Keywords : Data warehousing, Ontology, User needs, Information retrieval. 

1. Introduction 

A Data Warehouse (DW) is a himogeneous centralized storage space for data extracted from 

heterogeneous sources, which can be historicized and used for analysis and decision-making according 

to Bill Inmon, one of the founding fathers of the warehouse concept. In the field of DW, taking user 

needs into account is crucial to the success of warehousing projects, especially when users have different 

profiles. The design must be primarily based on and adapted to the needs of the users. It is also important 

that users have a vision of the different resources available, and that they understand the semantics of 

the information they are analyzing. To solve semantic problems, ontologies have already proved their 

worth in the field of DW. They were first used to design DW and facilitate the integration of data from 

heterogeneous sources. Ontologies have also been used in the design of decision-making information 

systems, such as at the conceptual level, at the OLAP cube level and finally at the OLAP query level[2]. 

The aim of this work is to propose an approach to semi-automatic construction of a data warehouse by 
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the user himself. Our proposal focuses on the use of an ontology generated from available data sources 

and the user’s needs, to model the star schema of the data warehouse. The remainder of this document 

is organized as follows: the section 2 presents the state of the art of work related to our approach. The 

section 3 presents our methodology for the interactive construction of a data warehouse based on user 

requirements and the section 4 concludes this document and announces some research prospects. 

2. State of the art 

One of the key points in the construction of a data warehouse is the design of the multidimensional 

schema, since the possibilities for analysis are conditioned by the latter. In the literature, there are three 

main approaches to data warehouse design: bottom-up, top-down and hybrid. The bottom-up approach 

defines the schema of the data warehouse based on the schemas of the data sources. The use of this 

approach can become costly when the scope of the data sources is large, and also the results may not 

match the expectations of the end-users. The top-down, user-needsoriented approach builds the data 

warehouse according to the user’s needs. This approach can pose the problem of matching requirements 

to data sources, as these methods do not use a formalism to represent requirements. To remedy the 

shortcomings of the two previous approaches, the hybrid approach has been proposed. However, we are 

interested in those that define a user requirements analysis approach using an ontology. Ontologies, by 

their consensual nature, help to resolve the various syntactic and semantic conflicts identified in data 

sources. Two architectures for ontology-based Decision-Making Information Systems have been 

proposed. In the first architecture, domain ontologies play the role of the global schema of the Decision-

Making Information System. In the second architecture, each source is associated with a local ontology 

referring to a global ontology, and mappings are defined between the local and global ontologies. After 

analysing recent reviews on ontologies, we note that these methods do not offer users the possibility of 

autonomously designing their warehouse.[3] These methods also define a model for defining user 

requirements that is complex and understandable only by the designer (technician) [5]. Furthermore, 

the multidimensional schema originally designed does not cover all the needs of decision-makers, which 

may evolve over time. Inspired by the work of [1], we propose to use the relational schema of the data 

from the different sources to generate a global ontology. This ontology and the user requirement are 

used to build the dimensional schema of the data warehouse. Our methodology is described in the 

section 3. 

3. Methodology 

Our methodology, uses relational databases and comprises three stages : (i) ontology generation from 

source databases (BDS) (ii) conceptual modeling of the warehouse (iii) the ETL process. 
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3.1. Ontology generation: 

ontology generation consists in finding the various ontological concepts (classes, properties, 

relations) from the relational model of the data sources. In this work, we use the OWL ontology 

construction rules proposed by [1], based on a relational database schema. The ontology generated is 

used in conjunction with the user’s requirements for the conceptual modeling stage 

3.2.  Conceptual modeling: 

this phase consists of defining a star schema for the warehouse. It comprises three stages : extraction 

of keywords from the user requirement, multidimensional annotation of the ontology and generation of 

the star schema. The user’s need is important, as it enables the identification of relevant data to be 

materialized in the data warehouse (ED). It is expressed in the form of a sentence. 

 Keyword extraction begins with a filtrage technique that breaks down the user’s need into a 

set of jetons. We then remove the stopwords. Example of a user need: the number of pupils 

per school, per class in the central region. The keywords extracted from this sentence are: 

number, pupil, school, class, central region. 

 Multidimensional annotation is based on the identification of measures that represent 

performance indicators characterising the subjects of analysis (facts) and dimensions that 

represent the axis along which these measures are analysed. Our approach consists of 

projecting this definition onto the needs of users. In practical terms, we have proposed an 

algorithm to annotate the ontology (the corresponding concepts found) with the 

multidimensional concepts: fact and dimension. 

 Logical modelling consists of translating the ontology (representing the conceptual schema) 

obtained in the previous step into a relational logical schema. Inspired by [1], we have 

proposed an algorithm formalising the translation of an ontology into a relational schema 

using the horizontal approach, as it allows non-complex queries during the ETL process for 

data loading. According to this approach: 

o all the concepts in the ontology are transformed into tables to which primary keys 

are automatically added; 

o all relationships between concepts are transformed into association tables, which 

will carry the name of the class concatenated with the name of the relationship; 

o – all the attributes of a concept become attributes of the target table. 

3.3.  ETL process: 

This is the most critical and time-consuming of all the warehouse design stages. The aim of this stage 

is to populate the warehouse schema with data from data sources. In our approach, this involves 

extracting, transforming and loading data from the sources into the warehouse. We propose a method 

based on a set of conceptual operators such as RETRIEVE, EXTRACT and MERGE operators. 
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4. Conclusion 

In this document, we propose an interactive approach to modeling a data warehouse based on the 

user’s needs. Our approach is based on an ontology generated from available data sources to model the 

star schema of the warehouse. From the star schema, a standard ETL process is used to feed the 

warehouse. It matches the user’s needs with the reality of the information available in the data sources 

by using the ontology to model the star schema of the warehouse. It gives users a greater presence in 

the process of building the warehouse construction process, as it is carried out by the user himself, 

without the help of a technician. A graphical interface developed to evaluate the approach shows 

satisfactory results. However, our approach is limited by the fact that the warehouse model is fixed to a 

star model, and the ontology is generated based on the relational model of the data sources. In view of 

this, we need to propose a method for generating and updating the ontology from the sources, on the 

one hand, and for automating the ETL process using this ontology, on the other. 
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Abstract 

This poster explores the characteristics of good recommendations from project quality assurance (QA) processes 

in the Norwegian Government Project Model. Through 23 interviews and a workshop with public sector 

representatives, it defines descriptions to ensure that recommendations from a quality assurance process are 

Specified, Measurable, Argued for, Realistic, and Consistent (SMARC). 

 
Quality Assurance; Project Model; Recommendations; SMARC 

1. Introduction 

Several countries have established a project governance structure for the development and execution 

of public projects, including routines for quality assurance (QA). The use of external consultants to 

support decision situations is thoroughly discussed in earlier published literature. Consultants provide 

new perspectives that can change the basis for decision-making by contributing with expertise, capacity 

and independence that the project owner organization lacks. 

However, what constitutes a good recommendation from the recipient's perspective is not well-

defined. This study aims to fill this gap by investigating recommendations from Norwegian QA 

processes carried out before investment decisions. This study aims to answer the following research 

question:  

 

What are perceived as good recommendations from a project quality assurance process? 
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2. Methodology and data 

19 reports, from the QA processes of 19 different projects, written by the external quality assurance 

specialists have been thoroughly reviewed and included in a register. What the recipient of a 

recommendation perceives as a good recommendation is subjective due to human factors, we are 

therefore unable to determine whether the recommendations have been good based solely on the 

documented recommendations included in the register. To answer the research question, we 

consequently performed 22 qualitative in-depth interviews and organized a workshop with 20 

participants, which combined accounts for the primary data in the study. Both the interview subjects 

and the workshop participants are key personnel in completed and reviewed quality assurance processes. 

The interviews were conducted as semi-structured in-depth interviews, to ensure the opportunity to ask 

follow-up questions along the way and to enable the interview to function as far as a conversation where 

the interviewees are given the opportunity. 

 

To discuss and conclude on a generalized basis, we made a selection of projects from different sectors. 

The included projects cover different project types with corresponding distinctive characteristics. The 

distribution of included project types is shown in Table 1. 

Table 1. Distribution of project types included in the study. 

Project type Number of projects included in the study 

Road and Railway 6 

IT and digitalization 5 

Construction and Industry 5 

Military defense 3 

3. Analysis and results 

In general, the interviewees reported that the QA consultants have a good ability to understand the 

projects and provide constructive assessments of government investments. However, several informants 

report that the consultant should be better at justifying the reasoning for the recommendations and that 

there is a lack of transparency in the QA analysis. An informer suggests this is related to the consultant's 

ability to explain logical reasoning, such as: "Because of that, we recommend this". It emerges from 

several interviews that the QA consultants do not show sufficient understanding of the roles of the 

various stakeholders in public projects and that some recommendations are strongly influenced by the 

fact that the consultant is himself operating in the private sector. Some recommendations seem sensible 

but are difficult to implement in practice. This is linked to the overall governance framework for the 
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government agencies and ministries, where the project organization has little influence on the project 

governance structure. 

Furthermore, the interviewees indicate that some recommendations simply are not feasible. Even with 

the desire and knowledge to implement a change, there must be sufficient time and resources. Many 

project owner representatives point out that they are short on time before making an investment 

decision, and the time for implementation of recommendations is limited. To make up for this, several 

informants state that the recommendations are perceived as most useful when they allow the project 

owner and organizations to choose how they take it to heart. Thus, the recipient arrives at a specific 

solution based on an issue pointed out in the recommendations. On the other hand, it is pointed out that 

these types of recommendations can lack «measurability», as it is difficult to say whether they have 

been operationalized or not. For a recommendation to be measurable, it must be possible to verify 

whether it has been operationalized or not in a post-project evaluation process.  

Based on interviews and workshops with key personnel involved in QA processes, we defined a variant 

of the “SMART” acronym [1], with criteria for what constitutes a good recommendation. In the process, 

we replaced the "T" in “SMART” with a "C", representing “Consistent”. The revised acronym, 

“SMARC”, is shown in Table 2.  
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Table 2. SMARC criteria for the definition of a good recommendation. 

Criterion Description 

Specified Strategic, tactical or operational, aimed at a specific stakeholder. The recommendation is focused on the 

project itself. It is clear what is the shortcoming in the current project definition and how it affects risk. It is 

clear if the quality assurance consultants state that the recommendation "should" or "must" be 

operationalized. It is clear which project phase the recommendation applies to. It is clear whether the 

recommendation needs to be addressed before or after an investment decision. 

Measurable Verifiable. The definition of measures in the recommendation must be sufficiently specific to allow a clear 

yes or no to whether the recommendation has been operationalized in hindsight. The expected effects of the 

recommendation should be described. 

Argued for Supported, substantiated, and logically reasoned. The reasoning behind the recommendation is 

understandable. Observations and analyses that form the basis for the recommendation are clearly stated. The 

recipient decides whether to adopt the recommendation, but the background for the recommendation must 

be understandable. 

Realistic The fact that the recommendation can be operationalized without changing extensive aspects of the project 

and making it less ripe for an investment decision. The recommendation is within the project's mandate and 

what is needed to operationalize it. 

Consistent Completeness, comprehensiveness, consistency. The composition of the recommendations as a whole is 

interrelated. The recommendations are not contradictory. The recommendations are based on similar 

assumptions and are linked to the assessments in the rest of the quality assurance report. 

4. Conclusions 

In the absence of an established best practice for formulating recommendations, we have through in-

depth interviews found common features that describe good recommendations. The results indicate a 

need to define a best practice. Recommendations given by quality assurance consultants should undergo 

quality control that corresponds to the SMARC criteria. The consultants should adopt a practice for 

formulating recommendations that are specified, measurable, argued for, realistic, and consistent with 

the assessments in the quality assurance report. The recommendations must also be presented and 

communicated in a way that the recipient understands. The defined SMARC criteria for 

recommendations will go a long way in ensuring that they are being perceived as good by the receiver. 

However, there must always be room for the quality assurance consultants to use their specific approach, 

expertise, and best judgment in the individual assignment, rather than making a consultancy assignment 

a mere checklist. 
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Abstract 

Scoliosis is a condition that affects 2% to 3% of the world's population. This deformity causes misalignment of the 

spinal vertebrae, which can be visualized through X-ray examination. With the aim of carrying out segmentation 

of the vertebrae, a cascade segmentation method was developed (segmentation of the spine followed by the 

vertebrae) using the UNet 3+ network, applied to radiographic images of patients with scoliosis. The spinal 

segmentation result was an average data of 89.38%, average precision of 82.87%, and average recall of 97.59%; 

and for vertebrae segmentation, the proposed method achieves average data, precision and recall of 79.86%, 70.78% 

and 92.02%, respectively. 
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Abstract 

Capsule endoscopy is a medical technique for gastrointestinal examinations that is much more advantageous than 

traditional endoscopy. Medical specialists use RapidReaderTM to annotate endoscopic capsule video images 

(VCE). This process is time-consuming, error-prone, and expensive. The videos do not retain temporal markers, 

making it challenging to locate the annotated frames directly. Moreover, the annotated images often undergo 

enhancement and artifacts creation, which changes their resolution and visual properties compared to the original 

frames. This study proposes an approach to aid annotation using Deep Learning and content-based image Retrieval 

(CBIR) techniques to address this issue. A Siamese network with ResNet-18 architecture was trained to compare 

two medical images through their features and, with a classifier, assess whether they are a match or a mismatch. 

This methodology was evaluated on a dataset totalling 5792 image pairs and was subjected to several performance 

metrics: loss, accuracy, AUC (Area Under the Curve), precision, and recall. Various learning rates and optimizers 

were tested: Adam, SGD, and Adadelta highlighted the Adam optimizer with the best results. This approach 

produced an accuracy of 97.6% and an AUC of 0.9764 using the Adam optimizer, highlighting the model's potential 

to reduce manual annotation time significantly. 
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Abstract 

Human activity recognition (HAR) and user identification utilizing smartphone sensors are crucial in domains such 

as wellness tracking, tailored services, and security. Conventional approaches handle these activities as distinct 

entities, leading to less-than-ideal performance and restricted applicability. This research presents a novel deep 

multi-task learning network that simultaneously performs activity recognition and user identification using 

smartphone sensor data. By leveraging shared representations and task-specific information, the network enhances 

accuracy. It combines a shared convolutional neural network (CNN) with bidirectional long short-term memory 

(BiLSTM) layers to extract features from raw sensor data. The CNN identifies patterns, while the BiLSTM captures 

sequential dependencies and contextual information. These features are processed by fully connected layers for 

both activity recognition and user identification. A multi-task loss function is proposed to optimize both tasks based 

on their complexity and importance. The approach is tested on the UCI-HAR dataset, containing diverse activities 

from multiple users. Experimental results show that the proposed CNN-BiLSTM model achieves 97.64% accuracy 

in activity recognition and 82.59% in user identification, surpassing current state-of-the-art methods. This 

demonstrates the effectiveness of the multi-task learning framework and the advantage of using the shared CNN-

BiLSTM architecture for improving both tasks. 
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Abstract 

The Eight Hop Test is a physical rehabilitation exercise involving jumping with one leg in a circuit similar to the 

number eight. This study aims to analyze data related to the performance of the test, relating it to gender and 

pathologies in the population. A mobile application was implemented to acquire accelerometer data, which was 

then analyzed using various artificial intelligence methods. The study found reliable accuracy in identifying 

participants' gender (60%) and specific pathologies (50%), suggesting that mobile sensors can effectively support 

medical evaluations. Neural Network showed the highest accuracy for multivariate data, while the k-Nearest 

Neighbor was most effective for binary classifications. The mobile device-based method helps healthcare 

professionals measure physical strength evolution in lower limb injuries and predicts pathologies with near-100% 

accuracy using machine learning methods. Future research will explore more individuals and data to improve 

healthcare treatments and explore new techniques and analyses. 
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Abstract 

The project WAI aims to tackle the growth of mental health disorders among the younger population, namely the 

most prevalent anxiety disorders. It intends to enhance educational strategies to help schools, teachers, and other 

professionals dealing with student anxiety. With that purpose, a suite of resources with a focus on mental health 

promotion in the school environment was organized by collecting existing tools and creating new elements for 

completeness. Information on mental health, AI, and AI use on mental health, classroom strategies, and best 

practices, structured for interdisciplinary application and use by both teachers and students, were considered. These 

resources were integrated into a Toolkit with a recommendation feature, which allows easy location and access to 

the most adequate tool for the specific need or educational challenge. To maximize accessibility, resources will be 

translated into several languages. The Toolkit will guide the implementation of a capacitation formative program 

for educators that will be implemented based on its resources. The development of the project involves participatory 

design with contributions from educators, mental health experts, and AI technologists to ensure a comprehensive 

approach. The Toolkit is intended to provide a systematic framework for educators to promote sustainable mental 

health promotion practices and, when appropriate, to use AI in ways that are ethically sound, while fostering digital 

responsibility. 
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Abstract 

Background: Active Learning has been proven to be an effective way to maximize the model’s learning capacity, 

using fewer amounts of labeled data. In the field of medical imaging data, data and annotations can be scarce and 

very expensive to obtain, so techniques like Active Learning can be a useful solution. Methods: For this systematic 

review, the data sources were obtained through IEEE Explore, PubMed, and ACM Digital Library, between the 

period of 2018 and 2023. Only studies that belonged to the field of healthcare (using medical images as a dataset) 

and machine learning, written in English and that were not a book, or a survey were used. Covidence was used as 

a tool to synthesize the results. Results: From 336 records, 51 were included in this review. Interpretation: Most 

studies showed that Active Learning can have a positive impact on the construction of models, however, it is 

important to not consider only the informativeness/uncertainty of the sample, but also the distribution of the data, 

reducing the probability of selecting samples that are not representative enough of the dataset or outliers. Active 

Learning is usually an iterative process until a stop criterion is met, for example, the model’s performance. To 

evaluate an Active Learning solution, the proposed method is usually compared with random sampling, or other 

Active Learning queries. 
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Abstract 

The recent emergence of whole slide images has boosted the use of computer vision techniques and artificial 

intelligence in digital pathology. Mitosis counting is one of the processes that has benefited from these advances. 

Also, active learning, an iterative machine learning technique, has emerged as a promising approach to address the 

challenges associated with mitosis counting problems. One of them is the reduction of the workload of medical 

specialists in the annotation of datasets used to train deep learning models. This article presents a comprehensive 

review of the application of active learning for mitosis counting, highlighting its potential to improve detection 

accuracy and reduce annotation efforts. 

 
Keywords: Active learning, digital pathology, deep learning. 
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Abstract 

In line with remote surveillance, rapid disease detection and real-time tracking, remote patient monitoring has 

emerged as a defining domain in healthcare. Information technologies play a fundamental role in achieving this 

objective. This work aims to investigate remote patient monitoring, with a focus on telemedicine and mobile health. 

The study categorizes relevant articles by technology and medical application, addressing key research questions 

relating to the use and impact of information technologies in medicine and evaluating the pros and cons of remote 

monitoring. This research contributes to understanding the evolving role of technology in healthcare, helping to 

define future practices for patient management and healthcare delivery, while also emphasizing addressing ethical, 

technical, and implementation challenges for broad acceptance and success, highlighting continuous technological 

evolution and adaptation to health services. 
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Abstract 

Heterogeneous data integration poses significant challenges in combining disparate data sources into a cohesive 

whole, with traditional techniques often struggling to cope with the complexities of modern data landscapes. In this 

article, we review conventional methods employed in heterogeneous data integration, highlighting their limitations 

in addressing the diverse and evolving nature of data. Despite their historical relevance, traditional approaches often 

fall short when applied to specialized domains, such as medical data integration, where data heterogeneity and 

complexity are particularly pronounced. Recent advancements in data integration, leveraging cutting-edge 

technologies like artificial intelligence (AI) and machine learning (ML), offer promising solutions to overcome 

these challenges. In the medical field, where the integration of diverse data sources is critical for driving insights 

and improving patient outcomes, these innovative techniques have begun to revolutionize how healthcare data is 

managed and utilized. By harnessing the power of AI and ML, researchers and practitioners can now navigate the 

intricacies of medical data integration more effectively, enabling the development of advanced analytics, predictive 

models, and personalized treatment strategies. This article explores the transition from traditional to modern 

approaches in heterogeneous data integration, with a focus on their implications for the medical domain. Through 

case studies and examples, we illustrate the potential of AI-driven techniques to enhance data integration processes, 

accelerate research efforts, and ultimately, transform healthcare delivery. 
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Abstract 

The World Health Organisation (WHO) has recommended the use of open-source software solutions instead of 

proprietary software where possible, especially for resource-constrained countries. A widely adopted open-source 

system in these countries is OpenMRS, an electronic medical record system. This study explores the affordances 

and constraints of using OpenMRS to achieve desired health service delivery outcomes in the Lesotho Public Health 

Sector. The Organisation-EHR Affordance Actualization theory was employed deductively as a framework for the 

thematic analysis of data obtained from semi-structured interviews with OpenMRS users. The study found that 

system users have realised affordances and constraints of OpenMRS. The realised affordances are improved quality 

of healthcare service delivery, improved reporting, availability of quality data for decision-making and research, 

interoperability, and streamlined business processes. Constraints were poor infrastructure like poor network and 

unreliable power supply, as well as software limitations. These findings are consistent with the established body of 

knowledge and can serve as valuable information for the government and the non-governmental organisations in 

their efforts to support the health service delivery in Lesotho. 
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Abstract 

The paper assessed the efficient use of the information management systems adopted by the Ministry of Health and 

Wellness in Botswana. An assessment of the significance of the adopted information management systems by the 

Ministry of Health in Botswana was done. The systems have proven to be efficient in the collection and storage of 

health information. The systems analysed were the patient information management system (PIMS) and Integrated 

Patient Management System (IPMS). These systems safeguard data protection in accordance with the provisions 

of the Cybercrime and Computer Related Crimes Act of 2018 and the Public Health Act of 2013. Hence the privacy 

of patients is maintained in health facilities by the Ministry of Health and Wellness. 
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Abstract 

Increasing demand in innovative healthcare systems, as well as information management, enforces institutions and 

private consortiums to enroll in decentralized solutions that preserve patient’s sensitive information, and give 

capability of revoking and grating access to specific entities that request patient data. With blockchain emerging 

technology these solutions can be achieved allowing a more user-centric control of their own data. Furthermore, 

the need to conceal information and disabling data mining algorithm from agglomerating patient’s data and 

correlate them to their corresponding healthcare providers. This is crucial to maintain several privacy issues 

introduced by third parties accessing patient data without the patient’s explicit consent and applying those 

algorithms to perform clinical studies. This paper proposes an architectural approach at solving the problem of 

privacy preserving data sharing agreements between patients and healthcare providers, using blockchain, smart 

contracts and zero-knowledge proofs. 
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Abstract 

The current risk management model at the Radiology Department of São João Local Health Unit (SJLHU) is based 

on independent risk assessment, without adequately considering their interactions. This study aimed to develop an 

improved risk management tool based on a risk network. The mixed-method approach allowed for local 

contextualization through interviews and literature review to identify potential risks organized into the three main 

phases of the department. Through the Delphi method, this initial list was expanded to a total of 59 risks. The 

quantification stage included triangular fuzzy numbers to accommodate the subjectivity of the healthcare 

professionals' opinions. The results highlight the limitations of the current risk management in the department: lack 

of knowledge (expressed in excessively high probabilities compared to reality) and scarcity of information about 

risk factors. Future research in the risk assessment of the department is essential. 
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Abstract 

During Awake Brain Surgery (ABS), cognitive functions are monitored with neuropsychological tests during 

electrical stimulation. Language is the most tested domain. Assessing other higher cognitive functions imposes 

limitations primarily due to the challenges associated with tailoring neuropsychological tasks to the conditions of 

awake surgery. Virtual Reality (VR) can combine the realism of stimuli with the experimental control required 

during cognitive evaluation, offering possibilities to assess other complex cognitive functions, such as social 

cognition. If not assessed properly, this can lead the affected person to suffer from severe social detachment, while 

also hindering their capabilities of understanding social interactions or social cues. Within this research, we have 

adapted a neuropsychological assessment instrument of social cognition - the Edinburgh Social Cognition Test 

(ESCoT) - to virtual reality (VR), which we have named CogMap for Social Cognition (CogMap-SC). The 

CogMap-SC was validated with 20 healthy participants who performed both versions in a counterbalanced order. 

Results showed that 75% of the participants had a higher score on the CogMap-SC, 15% had a better score 

on the ESCoT task rather than the CogMap-SC and the remaining 10% presented the same scoring on both 

tasks. We have found a correlation between both versions in the "Intrapersonal understanding of the social norms" 

domain. The lack of significant correlations in other domains, together with a better performance in the VR version 

might be related with the implementation differences between both versions. Furthermore, we administered the 

System Usability Scale (SUS) to the ones that used the VR version, and we obtained very positive scores (average 

of 90), indicating that the activity is simple to interact. 
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Abstract 

This study investigates the changes in COVID-19 risk factors following the widespread distribution of vaccines, 

focusing on a comparative analysis between counties in states with varying levels of racial diversity. We analyzed 

data from counties in states with high racial diversity versus those with low racial diversity to identify disparities 

and trends in risk factors related to COVID-19. The research aims to understand how vaccine rollout has influenced 

these risk factors differently across diverse demographic settings. By examining variations in infection rates, 

vaccination coverage, and public health outcomes, the study highlights the impact of racial diversity on the 

effectiveness of COVID-19 mitigation strategies. It offers insights for tailored public health interventions. The 

findings contribute to a deeper understanding of how demographic factors shape the evolution of COVID-19 risk 

profiles in a post-vaccine era. This research lies in its potential to inform targeted interventions and policies to 

mitigate the ongoing impact of COVID-19 on vulnerable populations. By identifying the key risk factors in the 

post-vaccine era, public health authorities and policymakers can develop strategies to address the specific needs of 

communities most at risk, ultimately promoting health equity and resilience in future public health crises. 

 
Keywords: COVID-19 outcomes, vulnerable populations, pandemic response policies, racial diversity, machine learning, public 

health crises. 
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Abstract 

Pancreatic cancer poses significant challenges in early diagnosis, with a high mortality rate of 98%, and is 

responsible for 4.7% of cancer deaths. Early diagnosis, mainly done by imaging exams, is the main factor that 

determines prognosis. While it is common to perform cascaded segmentation, the use of ensemble strategies is 

rarely explored in the literature for pancreatic mass segmentation. In cascaded methods, the performance of the 

pancreatic mass segmentation step is also directly affected by the previous steps. In this paper we aim to study the 

impact of a localization step in three levels of precision while using an ensemble method to carry out pancreatic 

mass segmentation. A voting ensemble method is proposed that combine three encoder-decoder based networks, 

namely U-Net, Feature Pyramid Network (FPN) and LinkNet. The results obtained were competitive with existing 

literature, achieving a Dice Score of 63.89 ± 2.88% on the smallest resolution and 60.35 ± 4.86% on the biggest 

resolution on the MSD dataset. The results show that an ensemble method can mitigate the impact of previous steps 

in a cascaded method without significant loss in performance. 
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Abstract 

Panoramic radiography is widely used in dentistry due to its low radiation exposure, quick image acquisition time, 

and patient comfort. This research provides an in-depth analysis of the application of detection techniques in dental 

panoramic radiographs using the YOLO (You Only Look Once) model, an object detection algorithm known for 

its speed and accuracy. The study demonstrates the potential of the YOLO model to enhance dental diagnostics and 

treatment planning by automating tooth detection. Accurate tooth numbering is essential in dental practice for 

documenting issues, creating detailed records, and monitoring long-term oral health. The experiments showed 

promising results, with a precision of 0.9283, recall of 0.9327, mAP50 of 0.9450, and mAP50-95 0.5781. These 

results suggest that the YOLO model can be an effective tool for automatic tooth detection in panoramic 

radiographs, potentially transforming dental diagnostics and treatment planning by providing rapid and accurate 

analyses of radiographic images. 

 
Keywords: Panoramic radiography, tooth detection, YOLO. 
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Abstract 

Carbon capture and storage is an essential technique indispensable for undertake large-scale, low-carbon fossil fuel 

mitigation and effectively reduce the release of CO2 into the atmosphere. This gas storage is beneficial to the 

environment as it prevents gas pollution of the air, preventing contamination of local fauna and flora. The injected 

CO2 serves to reduce the thickness of the oil and to improve the recovery productivity of the remaining unproduced 

oil. Deep learning frameworks using Convolutional Neural Networks have introduced fast and robust methods for 

automated image processing. This work proposes a method for automatic segmentation of rock porosity in 

computed tomography images. It uses pre-processing to reduce the processing required in the image, uses an 

architecture that despite the increase in parameters, does not interfere much with its speed, in addition to also using 

post-processing to assist in extracting information from the rock such as connected porosity and possible fluid 

paths. This approach achieved 99.15% F1-Score 99.28% sensitivity and 99.00% precision in the database. 

 
Keywords: Porosity, computed tomography, ResNexT, connected porosity. 
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Abstract 

Informal caregiving for People Living with Dementia (PLD) presents multifaceted challenges encompassing 

emotional, practical, and societal dimensions. This study explores the experiences of informal caregivers in 

Portugal and investigates the potential role of technology, particularly mHealth solutions, in addressing their needs. 

A mixed-methods approach incorporating questionnaire surveys and semi-structured interviews gathered insights 

regarding participants' caregiving experiences and technology usage. Findings reveal prevalent emotional 

challenges, practical limitations, and societal stigmas caregivers face, underscoring the need for enhanced support 

systems. Moreover, the study identifies deficiencies in mobile apps designed for caregivers and highlights the 

potential of Emotional Design (ED) principles to address these shortcomings. Future research should focus on 

validation, longitudinal studies, and co-design approaches to develop targeted interventions that support informal 

caregivers of PLD in Portugal and beyond. This study deepens understanding of informal caregiving and highlights 

the need to integrate emotional considerations into mHealth solutions to enhance caregiver wellbeing and dementia 

care outcomes. 

 
Keywords: Informal Caregiving; People Living with Dementia (PLD); Dementia Care; Health Solutions; Emotional Design 

Principles; User-Centred Design. 
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Abstract 

Healthcare faces some challenges regarding its privacy-preserving collaboration about the sharing of patients’ data, 

since healthcare providers and researchers need to guarantee that they can securely analyze patients’ data without 

revealing sensitive information, guaranteeing compliance with the privacy regulations. Nowadays, with the large 

amounts of stored healthcare data, the use of technology that can facilitate joint calculations on data, especially 

when obtaining informed consent by the patient can create some investigation opportunities. Therefore, finding a 

way to allow researchers to perform secure analyses across multiple parties while maintaining patient privacy is 

mandatory.  Secure MultiParty Computation (SMPC) is a cryptographic technology that allows multiple parties to 

collaboratively compute functions using their private data while preserving confidentiality. In this work it is 

analyzed the use of SMPC in enhancing data sharing, collaboration, and privacy in a healthcare case study, which 

has allowed us to identify that SMPC is a valuable approach for handling large amounts of sensitive patient data. 

The principal outcome of this study is an architectural proposal using SMPC in creating clinical trial cohorts based 

on queries performed on confidential health records. This approach requires the overcoming of the challenge on 

multi-entity collaboration but can guarantee the preservation of patient privacy and health data confidentiality. 
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Abstract 

This paper introduces a novel approach that leverages interactions with a chatbot for assessing the progression of 

mild cognitive impairment while at the same time aiding users in their daily tasks. Given the potential progression 

of this condition into dementia, monitoring behavioral changes becomes a tool for prevention. The application uses 

a large language model to generate responses to user prompts and incorporates natural language processing libraries 

equipped with methods for analyzing the user's interactions with the chatbot. Responses are analyzed using the 

following features: similarity between the prompts from the user to the chatbot; the number of grammatical errors 

the user has made in his prompt; the overall sentiment of the prompt from the user. The application can be easily 

integrated into other health monitoring frameworks. 

 
Keywords: AAL; chatbot; LLM; elderly care. 
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Abstract  

This article presents an investigation into the classification of endoscopic capsule pathologies using Multiple 

Instance Learning (MIL) methods in conjunction with deep neural network architectures. The primary problem 

addressed in this study is the accurate and efficient detection of gastrointestinal pathologies, a significant challenge 

in medical diagnostics that can have a profound impact on patient outcomes. The use of endoscopic capsules is 

particularly important as they provide a minimally invasive method to capture comprehensive images of the 

gastrointestinal tract, facilitating early detection of conditions such as ulcers, polyps, bleeding, and Crohn's disease. 

Specifically, we explore three variants of MIL - Max, Mean, and Attention - for analysing sets of images captured 

by the endoscopic capsule. MIL was employed because it effectively handles scenarios where individual image 

instances are not explicitly labelled but are grouped in bags with known labels, making it suitable for the complex 

nature of endoscopic data. Furthermore, MIL has not yet been extensively applied in this modality, highlighting the 

innovative aspect of our approach. In addition, we evaluated the performance of three convolutional neural network 

architectures - VGG16, ResNet50, and DenseNet121 - in the classification task. The results indicate that the 

combination of MIL methods and deep neural network architectures offers a promising approach to the detection 

and classification of gastrointestinal pathologies, with significant improvements in diagnostic accuracy and 

efficiency. 
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Abstract 

Cardiovascular diseases represent a major health problem. The heart is the central organ of this cardiovascular 

system and can be affected by numerous diseases. For instance, myocardial infarction (MI) is a cardiac condition 

that occurs when the heart does not receive enough blood and oxygen, this dysfunction typically results in severe 

myocardial damage. MI alters the mechanical parameters of the heart. Radiologists are unable to detect these 

mechanical changes. In this context, computational mechanical models of the left ventricle (LV) serve as a useful 

tool for the diagnosis and treatment of heart failure and other cardiac diseases. The aim of this study is to simulate 

the Left Ventricle to enhance the identification of cardiac pathologies and improve diagnostic outcomes. An 

approach based on a computational Finite Element model was developed and evaluated to estimate deformation 

distribution in healthy subjects and patients with myocardial infarction. The results indicate that deformation 

measurements can effectively distinguish between healthy and pathological subjects. We measured the range of 

deformation for a healthy left ventricle (LV) as follows: circumferential deformation at -18.78%, longitudinal 

deformation at -17.08%, and radial deformation at 33.14%. In patients with myocardial infarction (MI), the average 

longitudinal deformation was -10.22%, circumferential deformation averaged -11.76%, and radial deformation 

averaged 17.40%. It is understood that the current research provides important information to clinicians to facilitate 

diagnosis and treatment of individual patients. 
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Abstract 

Diabetes represents a significant global health challenge, with millions of individuals affected and substantial 

impacts on healthcare systems. In this study, we compare two neural network architectures for diabetes prediction: 

the Feedforward Neural Network (FFNN) and the Cascade-Forward Backpropagation Neural Network (CFBPNN). 

Utilizing the Diabetes Prediction Dataset, comprising 100,000 samples, and after a balanced result, 17,000 samples 

were obtained. The networks are trained using the Levenberg-Marquardt and Resilient Backpropagation 

algorithms, and performance metrics, including precision, sensitivity, specificity, accuracy, F1-score, and 

computational time, are evaluated. Results indicate that the FFNN architecture paired with the Levenberg-

Marquardt algorithm demonstrates superior diagnostic prediction accuracy with 91,10%. However, this comes at 

the cost of longer computational time compared to the CFBPNN.  
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Abstract 

Tuberculosis remains the leading cause of death from infectious bacterial diseases globally, as recognized by the 

World Health Organization. This study explores the implementation of digital health strategies aimed at improving 

data quality in laboratory indicators and TB control within São Paulo, Brazil. It identifies opportunities for 

enhancing laboratory processes, data integrity, and disease management. A socio-technical approach was 

employed, fostering collaboration between system users and technical developers. Data were collected via the 

REDCap platform and evaluated on dimensions of accuracy, completeness, consistency, and timeliness. Analytical 

tools included Python libraries, the REDbox framework, and Apache Superset for data analysis, verification, 

validation, and visualization. The study involved 167 local laboratories from 13 Regional Laboratory Centers in 

São Paulo State. This research underscores the critical role of data quality in health surveillance and effective TB 

control. Future efforts should focus on enhancing training programs, improving system usability, and leveraging 

advanced data analytics tools to support ongoing improvements in TB control. 
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Abstract 

Cervical cancer is the fourth most common cancer among women worldwide. This study aims to classify cervical 

cancer cell images using deep learning techniques. Given the limited dataset, we propose a Deep Convolutional 

Generative Adversarial Network (DCGAN) to generate synthetic images and improve classification performance. 

The Pap smear images collected from Pomeranian Medical University were used to evaluate our approach. Several 

deep neural architectures were applied for image classification, including CNN, VGG16, MobileNet, ResNet50V2, 

InceptionV3, and Xception. Three experiments were conducted: (1) using the real dataset, (2) combining real and 

generated datasets, and (3) training with 80% real and generated images while testing on 20% real images not used 

in generation. In the third experiment, the model achieved accuracies of 96% for Xception and MobileNet, and 

94% for ResNet50V2. These results demonstrate that DCGAN-based augmentation significantly improves 

classification performance and can play a crucial role in aiding the early detection of cervical cancer, enhancing 

diagnostic accuracy in clinical practice. Overall, this approach effectively addresses dataset limitations and boosts 

model accuracy for cervical cancer detection. 
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Abstract 

Sacroiliitis, a painful inflammatory condition at the sacroiliac joint junction between the spine and pelvis, is 

traditionally diagnosed through magnetic resonance imaging (MRI). This study introduces a novel deep learning 

approach utilizing both 2D and 3D convolutional neural networks (CNNs) to classify MRI images for the presence 

of sacroiliitis, enhancing diagnostic accuracy beyond conventional methods. We trained and validated our models 

using a dataset annotated by expert radiologists, focusing initially on individual 2D images, and subsequently on 

sequences of images using 3D CNNs to capture spatial-temporal information. While 2D CNNs struggled to 

distinguish sacroiliitis effectively, resulting in lower diagnostic accuracy, 3D CNNs demonstrated modest 

improvements, achieving a training accuracy of 64.1% and a validation accuracy of 66.6%. These results suggest 

that incorporating volumetric data and sequence analysis may enhance model performance. Future work will 

explore transformer architectures and image preprocessing techniques to further improve the detection capabilities 

and reliability of our models, aiming to fully harness the potential of AI in early diagnosis and treatment planning 

for sacroiliitis. 
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Abstract 

Millions of people worldwide are affected by dementia, a cognitive health condition that has a major negative 

influence on memory, judgment, and overall quality of life. Due to accessibility and cost issues, conventional 

treatments require creative solutions. For those with dementia, art therapy provides a creative means of increasing 

their mental and emotional health. These treatments are further improved by emerging technologies like augmented 

reality (AR), virtual reality (VR), and artificial intelligence (AI), which provide engaging, personalized, and 

appealing experiences. This study investigates how dementia-related cognitive impairments may be addressed by 

using AI into art therapy. 

 
Keywords: Dementia; Art Therapy; Digital Art Therapy; Artificial Intelligence; Gamified Activities; Game; Assistive 

Technology. 

                               
* Corresponding author. 

E-mail address: pezhmanraeisian@yahoo.com 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

294 

 

Design-Reality Gap Analysis of Health Information Systems 

Failure  

Hanyani Makumbania, Pitso Tsibolanea* 

aInformation Systems Department, Commerce Faculty, University of Cape Town, South Africa 

 

Abstract 

This study investigates the factors contributing to the failure of Health Information Systems (HIS) in a public 

hospital in South Africa. While HIS have the potential to improve healthcare delivery by integrating services and 

enhancing effectiveness, failures can lead to service interruptions, revenue loss, data loss, administrative 

difficulties, and reputational damage. Using semi-structured interviews with key stakeholders, we employed a 

hybrid data analysis approach combining deductive analysis based on the Design-Reality Gap Model and inductive 

thematic analysis. Our findings highlight several factors contributing to HIS failures, including system capacity 

constraints, inadequate IT risk management, and critical skills gaps. Despite these challenges, end users perceive 

HIS positively and recommend its implementation for streamlining daily processes. This study underscores the 

importance of addressing design-reality gaps to improve HIS outcomes in public healthcare settings. 
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Detection of Endoscopic Polyps: Evaluation of Example-
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Miguel Fontesa,b*, Tânia Gonçalvesa, José Lopesa, João Dallysonc, António 
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Abstract  

Detecting polyps in endoscopic images is essential in healthcare, requiring Explainable Artificial Intelligence (XAI) 

techniques to ensure transparency and confidence in AI models. Example-based XAI approaches, such as Anchors 

and Integrated Gradients, are promising but still need to be explored to improve the interpretability of models. In 

this study, a model was developed that achieved 91% accuracy on the test set. Anchors provided clear and intuitive 

explanations by highlighting critical regions, such as the polyp area, making it easier for clinical experts to 

understand the model's decisions. Integrated Gradients offered a detailed pixel-by-pixel analysis, covering the polyp 

area and other parts of the image, providing a comprehensive view of the model's behaviour. The comparative 

analysis revealed that Anchors are particularly useful for clarity, while Integrated Gradients offer greater depth and 

granularity. The combined use of these techniques improves the interpretability of AI models, increasing confidence 

and acceptance in critical healthcare applications and supporting informed clinical decisions. 

 
Keywords: Endoscopy, Polyps, Example-based XAI, Integrated Gradients, Anchors. 
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Abstract 

This study develops a Delphi protocol for a genomic Minimum Data Set (MDS) for rare diseases (RD) in Brazil. 

The goal is to standardize and enhance the diagnosis and treatment of RD by achieving expert consensus on 

essential genomic data. The Delphi method will involve multiple questionnaire rounds, engaging experts from the 

National Institute for Rare Diseases (INRaras). This approach addresses challenges like fragmented information 

and lack of data standardization, aiming for ethical, efficient, and standardized data collection. The methodology 

includes literature reviews, developing Delphi study questions, and utilizing the REDCap platform for secure data 

collection. Expected outcomes include practical guidelines for genomic data management, identifying research 

gaps, and influencing health policies. The initiative aims to improve diagnostic accuracy, personalize treatment 

approaches, foster inter-institutional collaboration, and ultimately advance genomic research and public health in 

Brazil, benefiting RD patients through better data integration and equitable access to diagnosis and treatment. 

 
Keywords: Genomic Rare Diseases; Minimum Dataset; Delphi. 
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Abstract 

Accurate identification of individuals at high risk for hereditary cancer is crucial for implementing personalized 

screening, prevention, and treatment strategies with a focus on improving clinical outcomes and lowering oncology 

treatment costs. These strategies significantly improve health outcomes for both individuals and their families. The 

primary method for identifying at-risk individuals involves collecting detailed personal and family cancer history, 

which can be challenging, especially for healthcare professionals without specialized genetics training. To address 

this, we developed a free, responsive web-based software designed for healthcare professionals. This tool facilitates 

data collection and analysis, enabling the identification of individuals at high risk for hereditary cancer, utilizing 

an algorithm that incorporates the latest guidelines from the National Comprehensive Cancer Network (NCCN) 

and the American College of Medical Genetics and Genomics (ACMG). This study represents the first Brazilian 

initiative to develop such a software, combining the recommendations from NCCN and ACMG to provide 

healthcare professionals with a robust tool for early identification of high-risk individuals. The software 

development process ensured maintainability, scalability, and robustness by employing practices such as Clean 

Architecture and SOLID principles. Tools and technologies like Java, PostgreSQL, and Maven, along with 

Nielsen's usability heuristics for frontend design, were utilized to ensure the software meets current healthcare 

needs and adapts to future advancements in oncology. The software's user-friendly interface enables healthcare 

practitioners to quickly and accurately assess risk based on established criteria, making the evaluation process more 
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accessible and practical. This innovation not only speeds up the diagnostic process but also improves resource 

allocation, reducing costs, by focusing prevention and intervention efforts on the most susceptible individuals. This 

project exemplifies the intersection of technology and healthcare, setting a new standard for future technological 

developments aimed at cancer prevention and early diagnosis, highlighting the importance of continuous innovation 

and commitment to healthcare improvement. 

 
Keywords: Hereditary cancer, Risk assessment, Healthcare software, Prevention strategies. 
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Abstract 

Data reliability is crucial for enhancing healthcare and forming effective public policies, particularly in rare diseases 

research, where data complexity and heterogeneity pose significant challenges. In São Paulo, Brazil, the "Promotion 

and Strengthening of Comprehensive Care for Rare Diseases at Hospital das Clínicas de Ribeirão Preto" project 

developed an infrastructure and computational pipeline to address these issues. Utilizing the Research Electronic 

Data Capture platform and adhering to FAIR principles, the study aims to improve data integration, accessibility, 

and standardization for rare diseases research across Brazil. The pipeline employs a distributed analytics paradigm 

inspired by the "Personal Health Train" concept, ensuring data privacy by processing data at its source. It integrates 

Atomicity, Consistency, Isolation, and Durability properties and uses microservices-oriented architecture for data 

integrity. Federated learning enables complex analyses without moving sensitive data, enhancing privacy and 

reducing data leakage risks. Key tools include Python, Pandas, Matplotlib, Plotly, and Streamlit, with Prefect 

orchestrating data workflows and managing Extract, Transform, Load processes. Preliminary results show 

significant improvements in data quality and integration, allowing real-time data sharing and supporting evidence-

based decision-making. The system effectively detects outliers, validates data fields, and maintains data privacy. 

This innovative approach provides comprehensive datasets for accurate analyses, informs healthcare policies, and 

improves patient outcomes. By aligning with international data standards and ethical guidelines, Brazil can advance 

rare diseases research and contribute to global efforts in understanding and treating these conditions. 
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Digital Prevention Interventions  

for taking charge of your own behaviors and health  
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Aarhus University, Bartholins Allé 14, Aarhus 8000C, Denmark 

 

Abstract 

Through the last century life expectancy has increased by decades, and we are privileged to live in the society of 

today. However, we are all struggling with implementing healthy behaviors for ourselves and our families. Nobody 

has ambitions about becoming overweight or suffer from chronic diseases caused by unhealthy behaviors, but it 

still happens for most of us, and for our children. This research studies why it happens, and how digital preventive 

interventions might help us making decisions and taking charge of our own behaviors. The study is based on a 

multidisciplinary scoping review because the nature of the issue is multidisciplinary. The study identifies the 

primary causes as inherited traits, our homeostatic system, and current environments that creates a pressure towards 

unhealthy behaviors, and lacking possibilities and capabilities to exercise informed self-regulation to withstand the 

pressure. The study suggests how preventive digital health interventions can be designed to reduce the negative 

pressure and improve the possibilities to withstand. The key implication is to design interventions that make us 

better equipped to take conscious and informed decisions about health behaviors, to deal with the environment that 

behaviors take place in, and to implement and maintain new behaviors. While the findings point towards new 

avenues for designing digital preventive interventions, the broadness of the multidisciplinary scoping review also 

result in limitations. The primary limitation is that while the study is broad it is consequently less deep within the 

disciplines. How findings within one discipline interacts with findings from other disciplines needs further research. 

 
Keywords: Digital preventive interventions; Behavioral change.  
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Abstract 

This study compares results from acoustic parameters, spectral parameters, or a combination of both, in classifying 

speech signals into three classes: healthy speakers (HE), speakers with physiological laryngeal pathologies (PhLP), 

and speakers with unilateral vocal fold paralysis (UvfP). A Support Vector Machine (SVM) was used for binary 

and multiclass classification. The highest accuracy rates attained in binary classifications were 94.78% for HE vs. 

PhLP, 93.35% for HE vs. UvfP, and 73.39% for PhLP vs. UvfP. The highest accuracy rate obtained in the three-

class classification was 76.30%, and the highest derived accuracy rates for One vs. All classifications were 92.52% 

for HE vs. All, 79.79% for PhLP vs. All, and 80.28% for UvfP vs. All. In all cases, the highest accuracy rate resulted 

from combining acoustic and spectral parameters, demonstrating the advantage of integrating both sets of 

parameters in healthy and pathological voices discrimination. 

 
Keywords: Pathological voices discrimination; Spectral features; Acoustic parameters; Speech signals. 
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Abstract 

This article presents a new convolutional neural network DualAttentionNet, for classifying thoracic diseases in 

chest X-ray images. Radiological interpretation can be challenging, especially when a patient presents multiple 

pathologies. In this work, we propose the DualAttentionNet, designed to perform multi-label classification, 

identifying various conditions in a single X-ray image. This network combines convolutional neural networks 

(DenseNet and ResNet) with an attention block (SE-Block). The DualAttentionNet demonstrated superior 

individual performance in detecting atelectasis, cardiomegaly, effusion, infiltration, hernia, and pulmonary edema. 

Overall, an AUC (area under the ROC curve) score of 0.819 was achieved. 

 
Keywords:  Multi-label Classification; Chest X-Ray Image; Deep Learning.  
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Abstract 

The MindMe project, related to the development of a tool system Inventory for Supported Psychological Evaluation 

(iSpe®), aims to design and develop a digital tool for the assessment of mental illness in people with cognitive 

challenges. In this paper, we describe and discuss experiences from the project over the last three years, with a 

primary focus on end-user involvement. Results indicated that active user participation provided new insights at all 

stages of development. User feedback supplemented previous research findings and accessibility guidelines, 

ensuring that the solutions met the actual needs of the target audience. Usability testing and feasibility studies 

confirmed the tool's effectiveness in enhancing comprehension and articulation of mental health symptoms among 

users. However, challenges such as response difficulties to symptom severity and reluctance to use audio support 

were also identified. The project advances the understanding of user-centered design in psychological test 

development for individuals with NDD by documenting iterative feedback loops and user-centered approach that 

offers a practical framework for future projects. The collaborative approach ensured that the developed tool was 

clinically relevant, user-friendly and accessible, and can serve as a model for future projects. 

 
Keywords: Human centered design; Neurodevelopmental disorder; Person centered; Mental Health; User participation. 
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Abstract 

The management and care of rare diseases pose significant challenges due to limited evidence, scarce specialized 

resources, and pronounced healthcare disparities, particularly in Brazil. To address these issues, the development 

of the Rare Disease Second Opinion Platform is presented, an evidence-based digital solution designed to provide 

comprehensive second opinions for rare disease cases. The primary objectives are to streamline the process of 

obtaining clinical and non-clinical second opinions, enhance the educational knowledge base for healthcare 

professionals, and improve patient outcomes. The platform is developed using action research and a sociotechnical 

approach, ensuring it is user-centric and effective. Business process modeling and platform design will ensure a 

structured and user-friendly development. Preliminary results highlight the platform's potential to connect patients, 

healthcare facilities, and specialists through a centralized web portal. The use of Generative Artificial Intelligence 

models will accelerate content production and query responses. The platform aims to significantly improve 

healthcare outcomes for rare disease patients in Brazil by providing timely access to specialist opinions and creating 

a comprehensive educational database. 

 
Keywords: rare disease; second opinion; digital health. 
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Abstract 

In manufacturing, repetitive tasks and prolonged poor posture contribute to fatigue and musculoskeletal disorders. 

Smart devices offering biomechanical feedback promise to reduce these risks, but their effectiveness in industrial 

contexts requires further investigation. Therefore, this case report presents the efficacy, adherence, and worker’s 

perception of a smart-wear prototype in a real-life industrial manufacturing setting. The system involves using a 

wearable sensorized jacket and shoes and real-time feedback delivered to the worker, corresponding to a 

Technology Readiness Level 6. The use of the smart system seems to lead to a reduction in muscle activity of the 

upper trapezius, triceps brachii, biceps brachii, and flexor carpi radiallis. This suggests the system’s efficacy in 

reducing muscle fatigue and work-related musculoskeletal disorders. Additionally, the system adherence seems to 

be demonstrated with the worker looking at the interface information, and correcting posture. This correction was 

confirmed by the change of color of the interface back to its normal white, during the neutral zone of effort. This 

posture correction was also confirmed in the interview of the worker’s perception of the smart system. The 

interview with the worker also provided valuable information regarding the interface quality of information and 

clarity, its ease of use, and wearables comfort. 

 
Keywords: smart system, smart-wear, occupational safety. 
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Abstract 

Diabetic retinopathy is an eye disease that affects people with diabetes mellitus, causing lesions that affect the 

retina, leading to progressive vision loss. In Portugal, it is estimated that 1.5 million people between the ages of 20 

and 79 have diabetes, a figure that is expected to rise in the coming years. This increase is also likely to raise the 

total number of people affected by diabetic retinopathy, who will need to be identified in the early stages of the 

disease to receive clinical treatment aimed at reducing the likelihood of visual impairment due to the disease. 

Detection and classification of the stage of severity is carried out by specialists using medical images of the retina 

and patients’ clinical data. Fundus photographs are the standard for detecting and monitoring the progression of the 

disease, as they make it possible to see biomarkers that characterize the stages of the disease. The manual task of 

analyzing and tracing images is time-consuming and subjective, which can lead to interpretation errors. Artificial 

intelligence (AI) models, such as convolutional neural networks, have been proposed to aid specialists in medical 

image analysis tasks, some of which have already been approved for clinical use. To overcome the limitations of 

convolutional networks, new AI models have been proposed to develop computer vision applications, achieving 

promising results in image classification. The vision mamba model was recently introduced, which uses 

bidirectional state space to obtain an efficient visual representation. In this work, we evaluate the vision mamba 

model’s ability to detect cases in the moderate and advanced stages of diabetic retinopathy in fundus photographs 

and compare its performance with models based on convolutional networks. As the best result, the model achieved 

a recall value of 0.95 in the APTOS dataset. 
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Abstract 

To conduct a comprehensive investigation into the epidemiology of rare diseases in Brazil, diseases which may 

collectively affect up to 10% of the population, the Brazilian National Network of Rare Diseases was established. 

Among its core activities is the collection of clinical data through electronic case report forms . The quality of the 

collected data is crucial for its utility in facilitating research and supporting health policy decisions. This study aims 

to enhance understanding of the experiences and perceptions of 64 collaborators regarding factors that either 

facilitate or hinder data quality within the network. The findings indicate that managing unstructured data is 

perceived as a significant obstacle to data quality. Conversely, targeted training, incentives, and collaborative 

efforts are identified as key enhancers of data quality. These observations highlight critical aspects of data collection 

within a significant epidemiological data collection initiative, underscoring the complex interplay between data 

management practices and the overall quality of research outputs. 

 
Keywords: Rare Diseases; Data Quality; Digital Health; Case Report Forms; Electronic Health Records. 
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Abstract 

Penile cancer is a disease with a significant incidence in developing countries. One of the main diagnostic methods 

for this type of cancer is the histopathological analysis of tissues collected through biopsy, which is time-

consuming. Deep Learning methods emerge as a promising alternative. However, conventional supervised model 

training is not always feasible because it generally requires a large amount of labeled data to achieve satisfactory 

results. Active Learning emerges as a potential solution, as it considers the selection of the most informative 

examples to be labeled by specialists. This work presents an Active Learning-based method for penile cancer 

classification in histopathological images as part of an experimental study. Tests were conducted with images at 

100X magnification, and the results obtained are promising, with emphasis on the performance of the EfficientNet 

B0 network, which achieved an accuracy of 0.9399, F1-Score of 0.9473, sensitivity of 0.9543, and precision of 

0.9413. 
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Abstract 

Phobias significantly impact individuals' daily lives, requiring effective treatment methods. Traditional therapies 

such as cognitive-behavioral therapy and in vivo exposure therapy have shown effectiveness but face several 

limitations that extended reality (XR) technologies can help surpass by offering innovative approaches. This study 

aims to organize this field of knowledge and investigate new research avenues. A systematic literature review 

adhering to PRISMA guidelines was conducted to examine high-quality studies published during the last decade in 

Scopus and Web of Science databases, organizing the results according to the phobia types, therapeutic 

methodologies, technologies used, participant demographics, and treatment outcomes. It concludes that XR 

technologies, particularly Virtual Reality Exposure Therapy (VRET), are effective in reducing symptoms of various 

phobias (e.g., acrophobia, arachnophobia, and social phobia). XR provides immersive, controlled, and repeatable 

environments for exposure therapy, demonstrating efficacy comparable to traditional methods and representing a 

transformative tool in psychological treatment for phobias. Despite important challenges identified (e.g., high 

equipment costs and the need for technological proficiency among therapists), XR shows promise in enhancing the 

future of phobia treatment. Future research should focus on optimizing treatment protocols, improving accessibility, 

and evaluating long-term efficacy to leverage XR's potential in mental health therapy fully. 
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Abstract 

The rise of antibiotic resistance has led to an increase in untreatable infections, necessitating appropriate antibiotic 

use to mitigate fatal consequences. Clinical decision support systems (CDSS) offer treatment recommendations to 

aid general practitioners (GPs) in prescribing antibiotics appropriately. However, successful implementation faces 

challenges such as usability issues and workflow integration. This research adopts a human-centered approach to 

elucidate GPs' perceptions and identify factors influencing the adoption and implementation of a CDSS in general 

practice. Through a systematic literature review, key barriers and facilitators to CDSS implementation are 

identified. Empirically, GPs' attitudes are explored via a mixed-methods approach combining survey and semi-

structured interviews. Results indicate that time constraints and usability significantly impact technology 

acceptance, with limited consultation time posing a challenge. GPs exhibit a positive attitude towards CDSS, 

valuing its utility in complex cases. Gender influences performance expectancy, with women prioritizing quality 

of care. Technological experience correlates with effort expectancy. Successful CDSS implementation relies on 

alignment with general practice settings and workflows. These findings inform the development and 

implementation of CDSS and similar healthcare technologies, emphasizing user perspectives for optimal usability 

and effectiveness. 
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Abstract 

Penile cancer, although rare, has an increasing mortality rate in Brazil, highlighting the need for effective diagnostic 

methods. Artificial Intelligence (AI) in histopathological analysis can speed up and objectify diagnosis, but 

designing an ideal architecture is challenging. In this study, we propose a neural architecture search (NAS) 

methodology for detecting penile cancer in digital histopathology images. We explored different configurations of 

stem blocks and the inclusion of attention mechanisms, highlighting specific preferences depending on the 

magnification of the images. The results showed that the NAS methodology enabled the discovery of more accurate 

and optimized architectures for this task, surpassing conventional models. The proposed models achieve 89.5% and 

88.5% F1-Score for 40X and 100X magnification, respectively. 
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Abstract 

In 2021, a Health Literacy (HL) evaluation among university students revealed notable limitations in HL. To assess 

the general HL of populations comprehensively, the European HL Survey Questionnaire (HLS-EU-Q) was 

developed, encompassing 12 subdomains to provide a broad perspective on public health. In 2014, the questionnaire 

was adapted for use in Portugal, resulting in the HLS-EU-PT version, validated through a 16-question survey (HLS-

EU-PT-Q16). Global HL and three domains’ indexes and levels were determined, namely Healthcare (HC), Disease 

prevention (DP), and Health Promotion (HP). The HLSEU-Q16-PT assessment demonstrated satisfactory internal 

consistency, with 0.8834 Cronbach's alpha coefficient. In this study, an online survey distributed between 2020-

2021 among Polytechnic of Leiria academia allowed data collection from various stakeholders, including 251 

students, 109 professors, 15 researchers, and 55 other staff. From the 430 responses, 75 questions were analysed. 

The saved data was the focus of this work, regarding a thesis of the first edition of the master’s in data science to 

analyse the 251 surveyed students and their HL. The results revealed that these students have lower HL index, and, 

in this case study, health area degree or school impacts HL. 
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Abstract 

The sixth cranial nerve contracts the lateral rectus muscle responsible for abduction, an ocular movement towards 

the temple. Paralysis of this nerve impairs the muscles' ability to control the eyes' motions, leading to headaches, 

double or blurred vision, and vertigo. Thus, it's essential to diagnose this illness as soon as possible to ensure that 

the patient doesn't suffer from any long-term effects. As the most commonly used techniques for diagnosis are 

highly intrusive or expensive, this study presents a non-invasive computational methodology that requires no capital 

investment to aid ophthalmologists' diagnosing tasks. We propose an approach that employs time series classifiers 

such as TsLearn’s K Neighbors to identify sixth nerve palsy in series generated from ocular movement tracked in 

patient videos. We achieved promising results, especially in precision with a score of 0.95, an AUC of 0.8, and a 

specificity of 0.97. It's important to mention that this research is the first to delve into the classification of sixth 

nerve paralysis employing time series, representing an innovative application of this technique in ophthalmology 

and setting a precedent for applying time series analysis in ocular diagnostics. 

 
Keywords: sixth nerve palsy; time series; classification. 
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Abstract 

Preparing travel time data can be a time-consuming process, which greatly limits the flexibility of transport 

simulation models. In the current paper, we present an approach to integrate a routing engine locally in an existing 

modeling framework, hence enabling to dynamically calculate travel times in the constructed emergency medical 

services (EMS) simulation models. This integration eliminates the need for the pre-calculation typically required 

to prepare travel time data. Using the extended framework, we developed an EMS simulation model for stroke 

patients, which we applied in a scenario study to southern Sweden. This allowed us to evaluate the potential benefits 

of using dynamic travel time calculations in prehospital stroke care. The experimental results, supported by 

comparisons with pre-calculated travel times, confirm the effectiveness of our approach in integrating dynamic 

travel time calculations into the framework. Moreover, the results of our evaluation indicate that including this 

functionality in simulation models can provide more realistic results. Finally, our approach for local implementation 

of dynamic travel time calculations is faster and less restricted compared to using online services. 

 
Keywords: Framework, Dynamic travel time, EMS, Travel data calculation, Simulation model. 
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Abstract 

Reliable data is crucial for monitoring and evaluating business activities, particularly in critical sectors like 

healthcare. During events such as the COVID-19 pandemic, data becomes essential for informing decision-makers. 

However, extracting data from diverse and complex sources presents significant challenges in terms of accessibility, 

interpretation, and quality. This paper examines a case study from a Portuguese hospital, contributing to the 

assessment of data quality, which is vital for consistent integration into a unified repository. In this paper, we 

propose a comprehensive methodology for evaluating data quality and demonstrate its application in the healthcare 

sector. 

 
Keywords: Healthcare Data; Data Quality; Data Integration; Data Quality Assessment. 
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Abstract 

Technologies such as augmented reality and georeferencing have significant potential to improve indoor 

positioning systems in hospital complexes using existing Wi-Fi access points. This allows for precise localization 

of mobile devices, facilitating navigation and orientation within these environments. This work develops an indoor 

localization application based on the Wi-Fi fingerprinting technique to guide patients at the Hospital das Clínicas 

de Ribeirão Preto. Additionally, it implements the A* algorithm for georeferencing and optimized route calculation, 

with the potential to integrate augmented reality and improve accessibility. Preliminary results are promising, 

indicating that the system can provide an effective solution for indoor navigation in complex environments. The 

next steps of the project include the full implementation of the A* algorithm, testing in the real hospital 

environment, and integrating augmented reality technologies to enhance the patient experience. 
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Abstract 

The purpose of this study is to analyse the use of information technology in activities of health policy and relate it 

to the Municipal Management Effectiveness Index in Health and Information Technology, among the 399 

municipal units in Paraná. The methodology includes a qualitative assessment of the main technologies used by 

municipal entities, as well as an analysis of health spending and its relationship with the health management and 

information technology effectiveness indices. The main results show that 80% of the municipalities have electronic 

administrative and appointment systems and 75% have electronic points for doctors. Analysis of the ordinary least 

squares regression model showed that the larger the city, the lower it's per capita spending on public health and the 

higher its management index, and the higher its per capita spending on health, the lower its information technology 

effectiveness index. 
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Abstract 

Progressive memory loss occurring in age-related neurological diseases contributes to the disgregation of the 

individual, with serious personal and social consequences. We model the brain network damage provoked by a 

neurological disease through a physics-inspired mathematical operator, K. Acting on a diseased brain, K provides 

the disease time evolution. Focusing on Alzheimer-Perusini’s disease (AD), we approximate the K-operator 

considering selected patients of the ADNI 2 dataset. We also propose K as a predictor for the disease progress over 

time and give its preliminary evaluation in the AD progression from the cognitive normal (CN) stage to AD through 

intermediate mild cognitive impairment (MCI) stages. 

 
Keywords: : memory; Alzheimer; operator; matrix computation; ADNI. 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

323 

 

Literature review on the implementation of Robotic Process 

Automation in healthcare and its social influence 

Leonel Patrícioa,b,*, Carlos Costaa,b,c, Leonilde Varelaa,b, Zilda Silveirad, Maria 

Manuela Cruz-Cunhae 

aUniversidade do Minho, Department of Production and Systems, 4804-533 Guimarães, Portugal. 

 bALGORITMI Research Centre, Universidade do Minho, 4804-533 Guimarães, Portugal. 

 cFederal Institut of Minas Gerais (IFMG) -Bambuí, Brasil. 

 dDepartment of Mechanical Engineering, Sao Carlos School of Engineering, University of Sao Paulo, Sao Paulo, Brazil. 

 e2Ai - Applied Artificial Intelligence Laboratory, Polytechnic Institute of Cávado and Ave, Portugal 

 

Abstract 

This article presents a literature review on the implementation of Robotic Process Automation (RPA) in healthcare 

and its social influence. RPA is an emerging technology that automates repetitive and rule-based processes, 

providing greater efficiency and cost reduction. In the healthcare sector, RPA has the potential to transform 

administrative operations, improve data accuracy, and free up professionals to focus on patient care. This systematic 

review examines recent studies on the benefits and challenges of adopting RPA in healthcare, with a particular 

focus on its sustainability and social impact. The findings indicate that while RPA can offer significant operational 

and economic improvements, its implementation also raises ethical and social issues, such as the potential 

replacement of jobs and the need for workforce reskilling. It is concluded that a balanced and well-planned approach 

is essential to maximize the benefits of RPA in healthcare while mitigating its potential adverse consequences. 
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Abstract 

Detecting activities of daily living (ADL) is crucial for supported living and medical monitoring. Traditional 

approaches rely on high-resolution sensors and computationally intensive algorithms, limiting their scalability and 

practical use in real-world settings. This research introduces LowResIR-Net, a compact deep residual network 

architecture specifically tailored for recognizing ADL utilizing low-resolution infrared sensor data. LowResIR-Net 

efficiently extracts key features from low-dimensional data by leveraging the advantages of infrared sensing, such 

as privacy protection and light resilience. Its architecture combines residual connections with depth-wise 

convolutions, enhancing feature learning while maintaining a compact model size. The model’s performance is 

evaluated using the Coventry-2018 dataset, containing low-resolution infrared data from three residential sensor 

locations. Our tests have shown that in all three cases, LowResIR-Net consistently achieves superior performance 

compared to other cutting-edge deep learning models, such as CNN, LSTM, BiLSTM, GRU, and BiGRU. 

LowResIR-Net attains the most excellent accuracies of 90.18%, 93.75%, and 93.30%, and F1-scores of 81.81%, 

89.55%, and 88.92% for scenarios I, II, and III, respectively. Furthermore, it achieves these results with fewer 

parameters than most other models. LowResIR-Net’s strong performance highlights its ability to accurately capture 

complex patterns in low-resolution infrared data for ADL detection. This study demonstrates the potential of 

lightweight deep learning and low-resolution infrared sensors in developing privacy-focused and computationally 

efficient wellness monitoring systems. 
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Abstract 

Non-Alcoholic Fatty Liver Disease (NAFLD) corresponds to a series of liver diseases caused by the accumulation 

of fat in the liver in the absence of alcohol consumption. These pathologies are highly prevalent around the world, 

affecting approximately 2 billion people. The clinical picture resulting from NAFLD can progress to cirrhosis and 

hepatocellular carcinoma, making assertive and rapid diagnosis vital to enable treatment in the primary stages. This 

study uses a thermography database combined with the TCN network, seeking to use the temporal aspect of thermal 

images in conjunction with temporal neural networks to detect NAFLD. An Accuracy of 88% and Recall of 100% 

were obtained. 

 
Keywords: Deep Neural Networks; Time Series; NAFLD; Image Processing; Medical Images. 

* Corresponding author.  

E-mail address: marvinfar852@nca.ufma.br 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

327 

 

Mobile Applications and Cloud Computing in Healthcare 

Mihnea-Vlad Dan, Mădălin-Dorin Pop* 

Politehnica University of Timișoara, Piața Victoriei 2, Timișoara 300006, Romania  

 

Abstract 

With the new advancements in cloud computing and internet of things (IoT), mobile applications are transforming 

the healthcare sector offering solutions for both users and researchers. The massive amounts of data generated by 

these kinds of applications can be used by researchers to reduce medical errors, for disease prevention, real-time 

alerts and patient monitoring. The aim of this paper is to present a solution for a mobile application for fitness and 

dieting, which can help users achieve a healthier lifestyle, through an interactive approach. The technologies used 

to achieve the goal are Flutter SDK for the frontend, allowing for an interactive, cross-platform application and 

Firebase for the backend and database services, a cloud solution allowing for data gathering that could be used in 

analysis and diagnosis. The article’s scientific contribution includes not only helping in the process of gathering 

pertinent data for healthcare analysis through the mobile applications, but also reviewing previous research done 

in the field. 
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Abstract 

Primary care physicians are pivotal in treating widespread diseases, yet they often lack research resources. This 

study addresses the imperative of engaging in participatory research with these physicians. We have crafted a 

tailored value-added scenario with a general practitioner for conducting a retrospective study on hypertension 

treatment. A key element is the development of a study support tool in the form of a mobile application, enabling 

physicians to examine their patient cohorts and facilitate evidence-based medical research in their daily clinical 

practice. We utilize the Design-Based Research approach for this purpose. 
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Abstract 

This study examines the ethical and cybersecurity challenges in health information systems, focusing on data 

privacy in mobile health applications for women. Issues like data collection, behavioral monitoring, and inadequate 

privacy measures underscore the need for better transparency in user consent and privacy policies. The sharing of 

genomic data also raises ethical concerns and technical controversies. The study aims to integrate ethical and 

cybersecurity considerations, advocating for a flexible framework that balances innovation, data utility, and ethical 

principles for safe system use. Using the PRISMA methodology, it reviews literature from 2020 to 2023, identifying 

key challenges such as data privacy, informed consent, and GDPR compliance. Despite efforts to address these 

concerns, significant challenges persist, necessitating robust frameworks and recommendations, especially during 

epidemics, to ensure patient data security and privacy. 
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Abstract 

Intestinal parasite infections are a global health problem. In 2022, the WHO estimates that up to 1.2 billion people 

will be infected with Ascaris lumbricoides. Diagnosis is conducted by analyzing faecall samples under a 

microscope. However, this process is laborious and prone to error. Considering this, this study proposes a 

methodology to automate the detection of parasite eggs in microscope images. This methodology applies multiple 

object detectors in an ensemble and submits a model to reduce false negatives in the public dataset Chula-

ParasiteEgg-11, with 11,000 images and 11 classes of parasites. Using this approach, it was possible to reduce the 

false negative rate and improve the f1 score up to 0.94. The results suggest that the proposed model leads to a 

reduction of false negatives and an improvement in recall. 

 
Keywords: Parasite egg detection; Object Detection; Ensemble.  
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Abstract 

Solutions based on Artificial Intelligence techniques have been proposed in the healthcare sector, however the lack 

of understanding of the results has been a cause for concern and one of the main barriers to their effective use.  To 

fill the gap in understanding these models considered black boxes, the Explainable Artificial Intelligence was 

proposed to explain the relationship between input data and the prediction results made by the Artificial Intelligence 

models. In this study, we present the use of explainability techniques for a black box machine learning model in 

breast cancer classification. Breast cancer is the type of cancer that causes the most deaths among women in the 

world and early diagnosis is essential to increase the chances of survival. The study evaluated the explainability of 

breast tumor predictions based on the Multilayer Perceptron artificial neural networks algorithm, considering a 

sample that contained data from 164 female patients undergoing Core Biopsy in the southern region of Brazil. The 

SHAP, LIME, PDP and ICE methods were used for the global and local explainability of the predictions. The 

results showed that in the global assessment, the BI-RADS® 5 ultrasound and mammography attributes were 

considered the most important for predicting the malignant tumor. Nodule size greater than 2 cm, presence of a 

family history and palpable nodule were also considered important for the prediction. In the local evaluation, it was 

found that the model correctly classified the tumors considering different characteristics of the patients. Through 

the results presented, the methods of explicability show evidence that the predictive model for breast cancer can be 

interpreted and understood, overcoming the barrier of lack understanding of the results of a black box model. 
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Abstract 

This paper addresses the efficient identification of candidate keyframes in long and untrimmed surveillance videos. 

Existing fixed- length segmentation methods for violence detection suffer from computational inefficiency and 

fragmented short-term event repre- sentation. To overcome these limitations, we propose an Optimal Keyframe 

Extraction framework utilizing shot boundary detection to segment videos based on significant visual changes. 

Candidate Keyframe segments are extracted from the shots, focusing on potential anomalous segments. Keyframes 

are selected based on the highest motion changes, accurately representing short term dynamic events. This dynamic 

approach aims to minimize the processing time of long and untrimmed surveillance videos by reducing the number 

of segments required for analysis of the event. Results show that the complexity of analyzing the event ef- fectively 

can be done by extracting an optimal set of keyframes within 2-3% of total number frames for each video. This 

research improves violence detection by efficiently analyzing large video datasets and accurately identifying short-

term dynamic events, thereby enhancing public safety and security applications. 

 
Keywords: Surveillance Videos; Deep Learning; Shot Boundary Detection; Optimal Keyframe Extraction. 

                               
* Corresponding author. Tel.: +91-944-233-3013 ; fax: +91-422-268-5044. 

E-mail address: r aarthi@cb.amrita.edu 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

334 

 

Optimization of patient flow in a cohort study using Business 

Process Model and Notation (BPMN) 

Inacia Limaa**; Tatiane Martinsa; Mariana Oliveiraa; Marina Limaa; Tamiris 

Prizona; Daniele Arandaa; Luciana Martinia; Sarah Leitea 

aInstituto de Ensino e Pesquisa Insper, São Paulo, Brasil - Centro Brasileiro de Pesquisa Aplicada à Primeira Infância 

País: Brasil 

 

Abstract 

Considered natural experiments, cohort studies observe individuals/participants over time to identify and track 

epidemiological processes. Using Business Process Model and Notation (BPMN), this article aims to show how 

the procedures involved in a cohort study on the determinants of early childhood development can be transformed 

into tangible processes and applied to design models that represent the flow of this data collection. Through this 

model, it was possible to visualize and optimize the data collection process, as well as identify potential bottlenecks 

and difficulties that may arise during the procedure. With the use of BPMN, it was possible to observe an easy 

modeling of processes and the service trajectory. In the participant scheduling process, challenges can be identified 

in the notation, such as rescheduling visits, communication difficulties, and confirmation responses from the 

mothers regarding their visits. Regarding the data collection flow, the main challenge is the frequent absences of 

participants. Strategies such as increasing the scheduling team, opening new data collection times, and conducting 

surveys by phone were employed to minimize the negative effects observed. Thus, the use of this standardized 

modeling tool generates precise, easily understandable, and visually appealing representations of the process stages. 

 
Keywords: Health information technology; Cohort study; Business Process Model and Notation, Portable System and User 

Interface for ECG and EMG Acquisition, Conditioning, and Parameters Extraction. 
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Abstract 

Electrical signals from the human body are constantly the focus of research, searching for a better understanding 

of physiological events, discovering early signs of disease, and improving life quality. Developing devices that 

allow research beyond the usual requirements and allow easy adaptation regarding the system's acquisition, 

conditioning, and processing parts could be a step toward better understanding some behaviours. Therefore, this 

work focused on designing a system that goes from the discrete components to a graphical interface, allowing user 

control of parameters to set the acquisition in a way that favours the specific signal of interest. The resulting system 

allows the user to change parameters regarding the analogue and digital filtering, sampling frequency and events 

detection, namely R-peaks, in the electrocardiogram, to estimate heart rate and its frequency fluctuation, and muscle 

contraction in electromyogram, to analyse contraction strength and muscle fatigue. The system also allows the data 

to be stored, aiming to generate datasets to further process the data in AI-based algorithms. 

 
Keywords: Graphical User Interface; Biosignals; Printed Circuit Board; EMG processing; ECG processing. 
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Abstract 

Electrical signals from the human body are constantly the focus of research, searching for a better understanding 

of physiological events, discovering early signs of disease, and improving life quality. Developing devices that 

allow research beyond the usual requirements and allow easy adaptation regarding the system's acquisition, 

conditioning, and processing parts could be a step toward better understanding some behaviours. Therefore, this 

work focused on designing a system that goes from the discrete components to a graphical interface, allowing user 

control of parameters to set the acquisition in a way that favours the specific signal of interest. The resulting system 

allows the user to change parameters regarding the analogue and digital filtering, sampling frequency and events 

detection, namely R-peaks, in the electrocardiogram, to estimate heart rate and its frequency fluctuation, and muscle 

contraction in electromyogram, to analyse contraction strength and muscle fatigue. The system also allows the data 

to be stored, aiming to generate datasets to further process the data in AI-based algorithms. 
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Abstract 

App base preventive digital health initiatives (P-DHI) might be one of the solutions that can help counter the 

increasing rates of chronic disease and healthcare cost caused by unhealthy lifestyles. The solutions seem attractive 

given the widespread adoption of smart phones and given the apparent scalability of the solutions if individual level 

support from healthcare professionals can be partly replaced by smartphone functionality. There is however a long 

and difficult road from results generated in RCT studies to actual results in large scale implementations. A 

comprehensive overview of the risks related to large scale implementations is missing. This is critical because there 

is no guarantee that outcomes created in RCT studies can be replicated in practice. This research develops a risk 

model based on information systems theory about value creation from IT, mHealth and behavioral change literature. 

The model illustrates the major risk categories. Risks are related to both the delivery of healthcare services through 

P-DHIs (e.g. organizational resistance), and to the actual use of P-DHIs by end-users (e.g. lack of motivation). The 

research is accomplished through a scoping multidisciplinary literature review of Information systems, mHealth, 

and behavioral change literature. The research has implications for both practice and theory. The model can be used 

by healthcare organizations considering the implementation of P-DHIs to carefully focus on how to manage the 

key risks and provides a foundation for further empirical research.  

 
Keywords: Preventive Digital Health Initiatives; Risks. 
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Abstract 

Chronic Obstructive Pulmonary Disease (COPD) is a highly prevalent progressive respiratory disease, 

characterized by airflow limitation, respiratory symptoms, and exercise intolerance, which greatly impacts patient’s 

daily life. Pulmonary Rehabilitation (PR) is a well-recognized, cost-effective, and safe intervention with known 

benefits, recommended by COPD management guidelines. Despite this, there is a potential sub-diagnosis of the 

condition and low access rates to PR in the COPD population. Reasons may include a lack of detailed knowledge 

about how to refer potential patients to PR and the lack of specific criteria for the referral. Information about the 

patient’s status and available services also plays a vital role in referrals. Additionally, there is high heterogeneity 

of outcomes and measures reported in the literature for PR, hindering the benchmark and dissemination of its 

efficacy and evidence synthesis; it also prevents communication and inter-institutional and international work. 

Thus, improving information availability and flow can facilitate a more efficient process. 

This study aims to develop an interoperable digital protocol for PR referral, to support healthcare professionals in 

the data collection and referral process, making the process simpler and more efficient while also contributing to a 

transparent and coherent inter-institutional data exchange and continuous workflow.  

The variables and associated outcomes recommended by the Portuguese General Health Direction (Direção Geral 

da Saúde, DGS) in the standard 014/2019 regarding PR programs referral in primary care were described and 

translated to the HL7-FHIR health data standard. The flow of the protocol was also presented.  

This work aims to contribute to facilitating the process of PR referral by proposing a FHIR-based approach for 

describing relevant information and the decision-making process for PR referral, aiming to contribute for the 

support of health professionals in the referral decision-making process in primary care, making it simpler and more 

efficient while also contributing to inter-institutional workflow articulation and information availability. 
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Abstract 

Hospital falls are incidents that cause significant damage to the patient, family and health services. Although 

analysing the types and frequency of these incidents is crucial to understanding their origin or the cause of the harm 

to the patient, the literature has identified significant gaps in the information included in the reports added to the 

Incident Reporting Systems. This study presents a scoping review of the recommended data regarding the reporting 

of fall incidents of adults at Hospitals. Twenty-three papers were selected, from which the fall characteristics 

reported in the information system were extracted. The results revealed that most reports include a moderate amount 

of information, highlighting significant gaps in capturing relevant information. In this regard, a checklist was 

developed to assist in the collection and recording of data. A total of 135 variables were identified, grouped into 7 

dimensions: patient's demographic characteristics (16 variables), the patient's degree of dependency (9 variables), 

the activity performed by the patient during the fall (5 variables), the patient's clinical background and medical 

history (34 variables), characteristics of the fall (17 variables), injury associated with the fall (8 variables), 

environmental dimension (9 variables), and organizational dimension (37 variables). 
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Abstract 

Accurate and efficient classification of bone fractures from X-ray images is crucial for timely diagnosis, effective 

treatment planning, and improved patient outcomes in orthopedic medicine. Convolutional neural networks (CNNs) 

have demonstrated their ability to automatically extract relevant features from X-ray images, making them a 

powerful tool for the classification of complex bone fracture patterns. However, as the complexity of the 

classification task increases, the computational requirements of classical CNNs also grow rapidly. This poses a 

challenge in high-stakes medical applications, where the accuracy and efficiency of the classification system are 

paramount. In this work, we present a quantum convolutional neural network (QCNN) for the classification of bone 

fractures from X-ray images. A quantum convolution layer is integrated as the first layer of the network, which 

leverages the unique properties of quantum mechanics to extract more informative features from the input X-ray 

images. A traditional CNN network follows this quantum-based feature extraction step to perform the final bone 

fracture classification. We tested the proposed QCNN model on the Bone Fracture Multi-Region X-ray Data, a 

benchmark dataset for evaluating bone fracture classification systems. The QCNN architecture achieved an 

impressive 96% accuracy and 95.81% F1-score, demonstrating its superior performance compared to state-of-the-

art classical CNN models. 
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Abstract 

This study presents a web portal application development to improve the management of rare diseases (RD) in 

Brazil by integrating clinical and geographic data. The Brazilian National Network of Rare Diseases (RARAS) 

coordinates care but struggles with underfunding and regulatory issues. This portal, focusing on the Clinical 

Hospital of Ribeirão Preto, aims to optimize resource allocation and patient management by providing real-time 

data visualization and spatial analysis. Using Python, Streamlit, and other geoprocessing libraries, the portal allows 

for detailed analysis of patient flows between their cities of residence and healthcare centers, highlighting travel 

distances and characteristic distribution patterns of different RD groups. The results indicate a significant 

improvement in monitoring, planning, and formulating more effective public policies for RD patients. The analysis 

revealed that patients, on average, travel 76.01 km to receive care, with distances ranging from 0.004 km to 1,897.09 

km. The tool facilitates the identification of bottlenecks in the healthcare system, promoting informed decision-

making by health managers. 
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Abstract 

The arrival of diverse migrant communities in Spain has created communication needs due to language and cultural 

barriers, administrative obstacles, and the digital divide, which can lead to social exclusion, particularly in 

healthcare access. This study aims to enhance social inclusion by identifying the health information needs of 

African migrants in Spain and evaluating the resources provided by Spanish NGOs. Using a mixed-methods 

approach, including qualitative interviews and quantitative analysis, the findings reveal significant barriers to 

accessing health information, such as unfamiliarity with the healthcare system and cultural obstacles. NGOs play a 

crucial role in mediating access to information and healthcare services, employing strategies to overcome linguistic 

and cultural challenges. The research highlights the importance of adapting information access strategies to the 

specific needs of migrants and suggests that involving migrant communities and NGOs in the design of information 

systems is essential to ensuring equitable access. This approach is critical for preventing social exclusion and 

promoting better integration into society. 
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Abstract 

Cognitive impairments significantly impact daily functioning, but evidence suggests that rehabilitation can mitigate 

these effects. Traditional interventions, while widely accepted, face constraints in time and resources. Leveraging 

technological advancements, novel solutions like computerized cognitive interventions have emerged. One such 

tool, the NeuroRehabLab Task Generator (NTG), is a free web-based platform producing personalized cognitive 

tasks across multiple domains. This article presents an enhanced system building upon NTG's capabilities, 

integrating its randomized task generation algorithm into a web application. Central to this upgrade is interactive 

content, enabling users to immediately engage with generated tasks while facilitating clinician evaluation of patient 

performance. Our proposed iterative methodology involves porting, testing, and evaluating each task from NTG. 

Validation of this work includes two evaluation sessions. 
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Abstract 

According to the World Health Organization and the Brazilian Ministry of Health recommendations, health 

education and awareness fundamentally determine the success of public health promotion strategies. Especially 

about rare diseases, these actions are necessary and relevant, given the existence of stigmas and discrimination in 

this area. International initiatives are taking action to address these obstacles. In Brazil, despite the 

institutionalization of the National Policy for Comprehensive Care for People with Rare Diseases in 2014, actions 

regarding health education and awareness are not always transparent and efficient in practice, making it challenging 

to fulfill the rights established by the constitution. Furthermore, there is a lack of information and validated 

knowledge about the diagnosis and treatment in some cases. Although health curricula are overloaded, it is 

necessary to complement teaching by proposing educational strategies and objectives about rare diseases 

attractively and innovatively. In this scenario, Knowledge Management plays a fundamental role as a set of 

technologies, methods, and procedures to improve the structuration, dissemination, use, and generation of 

knowledge. A Knowledge Management Plan suited to the organization's needs allows for efficient resource 

allocation, better service excellence rates, and patient satisfaction. Therefore, this article aims to apply a Knowledge 

Management model within the Academic Complex of Health at the Ribeirão Preto Medical School Clinics Hospital 

- University of São Paulo. These processes will be carried out through robust scientific methods, consistent data, 

information and communication technologies, and internationally validated health guidelines aligned with the 

National Policy for Comprehensive Care for People with Rare Diseases. 
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Abstract 

Extended Reality is a technology that is continually growing and popularizing, being considered by many 

researchers, organizations, and companies an essential component for future technological and social progresses 

across different sectors, and among those sectors where is being explored is the Healthcare sector. This sector, on 

the other hand, is in a severe need of new methodologies and technologies to empower the health care personnel as 

well to promote the well-being of the patients as it was highlighted in the worse way possible through the events 

that occurred in the recent pandemic of the COVID-19. In this paper is presented a bibliometric analysis over the 

last ten years of R&D in Extended Reality applied to the Healthcare sector, with the goal to identify current pioneers 

as well trends and topics of investigation, these results are presented and discussed to contribute with insights to 

the actors in the Healthcare Sectors as well developers and researchers of Extended Reality. 
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Abstract 

This empirical study investigates the impact of structural capital components on the implementation of management 

innovations in the Portuguese healthcare sector, with a specific focus on nurses. Utilizing data collected from the 

Nurse Portuguese Association through an electronic survey, the study employs Partial Least Squares Structural 

Equation Modeling (PLS-SEM) to analyze the relationships between structural capital dimensions and management 

innovation implementation. The research identifies three key dimensions of structural capital: organizational trust, 

innovation procedures, and innovation culture. The PLS-SEM analysis reveals that these dimensions exert a 

positive and significant influence on the implementation of management innovations, both directly and indirectly 

through mediation effects. The findings suggest that organizational trust plays a crucial role in shaping innovation 

culture and procedures, which in turn affect the adoption of management innovations. However, the study's focus 

on nurses from a single professional association limits the generalizability of the findings. Nonetheless, the research 

provides valuable insights into the factors that influence innovation adoption in healthcare and offers practical 

implications for fostering a more innovative management culture within healthcare organizations.  

 
Keywords: Intellectual Capital, Structural Capital, Trust, Organizational Culture, Innovation, Nursing. 
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Abstract 

The development of socio-emotional competencies in healthcare professionals is a priority intervention area 

because emotions have a strong influence on the mental health and well-being of professionals, which in turn affects 

how they care for or interact with patients who are often in challenging contexts of familial, social, and health 

crises. In this sense, it becomes essential to reflect on possible programs to be implemented in healthcare 

organizations in order to promote socio-emotional competencies in professionals. This study aims to propose a 

social-emotional competencies model for becoming a standard practice in healthcare units. Based on focus groups 

a customized set of indicators selected from the Social and emotional learning-SEL model and a multi-methods 

approach for assessing socioemotional competencies were proposed. An implementation diagram was also 

suggested. Information and communication technologies are essential for their implementation at the level of 

managing the generated information and in the development of computer troubleshooting scenarios for assessing 

competencies. 
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Abstract 

The popularity of online social networks (OSNs) has transformed the way individuals seek and share knowledge 

related to healthcare. By utilizing the informative power of OSNs, healthcare systems themselves have been able 

to share relevant information with the public. Especially during the COVID-19 pandemic, healthcare systems and 

government organizations leveraged OSN to share health recommendations and illness trends. OSNs proved their 

value in allowing organizations and the public to share information related to throughout their online groups. Of 

note, Reddit is a prominent OSN that provides users a platform to discuss a plethora of topics and have in-depth 

discussions, to include healthcare related conversations. This aspect of OSNs is the true value as it allows 

researchers and organizations the ability to identify users’ sentiment trends, topic modeling, and perceptions of the 

healthcare systems. This study proposes developing a health-focused application designed to leverage the vast 

amount of user-generated content related to Mexican and Argentinian healthcare systems. The proposed application 

allows users to ask questions and receive responses derived from healthcare-related Reddit comments most closely 

related to their queries, and allows healthcare professions to identify gaps in services and public misperceptions of 

their healthcare system and services. 

Core functionality of the application is powered by natural language processing (NLP) algorithms, such as text-to-

text transfer transformer (T5) and Bidirectional Encoder Representations from Transformers (BERT) both 

developed by Google. The backend model will use extractive functionality to match user generated question to one 

generated using T5 model. Based on the question match, the application will retrieve a Reddit comment using a 

pre-trained BERT model specifically trained on Spanish datasets called BETO, and Facebook AI similarity search 

(FAISS). This approach provides users with diverse perspectives and benefits from Reddit's Hispanic user base. 

The potential applications are wide ranging from enabling, healthcare organizations disprove misconceptions, 

identify gaps in services, and improve their online presence in social media. Individuals can leverage to understand 

the healthcare perception and experiences described by Reddit users, their families, and friends. 
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Abstract 

Managing type 1 diabetes presents a daily challenge for patients. Advanced technologies have emerged to simplify 

disease management and support patients and caregivers. Notably, dosing prandial insulin remains a complex and 

error-prone task. This study introduces a case-based reasoning system to predict postprandial blood glucose by 

considering several attributes that influence glycemic metabolism. The case-based reasoning system leverages the 

knowledge of historical cases to forecast blood glucose levels and use it to optimize insulin bolus calculation. The 

proposed approach holds promise for enhancing glycemic control, offering patients a more accurate and 

personalized insulin regimen. 
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Abstract 

Integrating digital tools in correctional education can enhance learning outcomes and reduce inmate recidivism 

rates. This study involved 108 inmates from Maryland correctional facilities, using surveys and institutional records 

to gather data. Objectives included evaluating the impact of digital tools on learning, identifying key factors 

influencing effectiveness, and examining the relationship between digital education and recidivism. Descriptive 

and inferential analyses showed high positive impacts on learning outcomes, with an overall mean score of 3.92 

(SD = 1.336). Key factors included access to reliable technology (mean = 4.01, SD = 1.249) and instructor training 

(mean = 3.96, SD = 1.373). A strong negative correlation was found between digital education participation and 

recidivism rates (r = -0.741, p < 0.01), suggesting these programs effectively reduce reoffending and social care of 

ex-inmates. 
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Abstract 

Rising healthcare costs have led to a shift towards cost-effective medical technologies that enhance clinical 

outcomes. Remote Patient Monitoring (RPM) systems enable real-time data collection, reducing hospital stays, 

reducing healthcare providers' workload, and improving patient satisfaction. Artificial Intelligence (AI) holds 

promise in transforming healthcare tasks by uncovering hidden patterns and trends. Despite its potential, AI 

adoption faces several multifaceted challenges such as data quality, privacy and security, interpretability of AI 

algorithms, and ethical and regulatory considerations. To successfully implement digital advancements these 

challenges must be addressed and critical success factors must be defined and prioritized. This study adopts a 

narrow perspective; it focuses on a context-specific domain and explores critical success factors (CSFs) for AI 

implementation in RPM systems for post-cardiac surgery patient care. A qualitative approach was used to collect 

data. Two sets of structured interviews were employed to elicit deep insights and experiences with end users and 

medical workers. Findings emphasize the importance of stakeholder input, revealing valuable insights into CSFs 

relevant to post-cardiac patient care. We found that technical aspects such as system reliability, ease of use, and 

data quality are particularly important and warrant attention. This research is crucial for the scientific and academic 

community as it addresses the multifaceted barriers to AI integration in healthcare. Illuminating and addressing 

these issues is critical for enhancing AI applications in healthcare. 

 

                               
* Corresponding author. 

E-mail address: suzana.sampaio@universityofgalway.ie 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

357 

 

Keywords: Artificial intelligence, AI algorithms, remote patient monitoring, post-cardiac systems, critical success factor. 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

358 

 

Using generative adversarial networks for endoscopic image 

augmentation of stomach precancerous lesions 

Bruno Magalhãesa,b*, Alexandre Netoa,bError! Bookmark not defined., Eduarda 

Almeidaa, Diogo Libânioc, Jéssica Chavesc, Mário Dinis-Ribeiroc, Miguel 

Coimbraa,d and António Cunhaa,b 

a Instituto de Engenharia de Sistemas e Computadores, Tecnologia e Ciência, 3200-465 Porto, Portugal; 
b Escola de Ciências e Tecnologia, Universidade de Trás-os-Montes e Alto Douro, Quinta de Prados, 5001-801 Vila Real, 

Portugal 
c Departamento de Ciências da Informação e da Decisão em Saúde/Centro de Investigação em Tecnologias e Serviços de Saúde 

(CIDES/CINTESIS), Faculdade de Medicina, Universidade do Porto, 4200-319 Porto, Portugal 
d Faculdade de Ciências, Universidade do Porto, 4169-007 Porto, Portugal 

 

Abstract 

The medical imaging field contends with limited data for training deep learning (DL) models. Our study evaluated 

traditional data augmentation (DA) and Generative Adversarial Networks (GANs) in enhancing DL models for 

identifying stomach precancerous lesions. Classic DA consistently outperformed GAN-based methods with 

ResNet50 (0.94 vs 0.93 accuracy) and ViT (0.85 vs 0.84 accuracy) models achieving higher accuracy and other 

performance metrics with DA compared to GANs. Despite this, GAN augmentation showed significant 

improvements when compared to train with the original dataset, highlighting its role in diversifying datasets and 

aiding generalization across different medical imaging datasets. Combining both augmentation techniques can 

enhance model robustness and generalisation capabilities in DL applications for medical diagnostics, leveraging 

DA's consistency and GANs' diversity. 
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Abstract 

In recent years, the volume of medical data generated has increased exponentially, presenting vast opportunities 

for advancements in healthcare mainly related to data protection and data sharing amongst institutions. In this article 

we will propose a solution that addresses both of those topics by leveraging blockchain technology. Additionally, 

the proposed solution seeks to empower patients by granting them greater control over their own data, in contrast 

to the current situation where data is owned by institutions. This, in turn, is expected to make participation in clinical 

study cohorts more appealing to patients since they can be confident that no meaningful data can be shared or 

accessed without their explicit consent, and in some scenarios also protecting their identity. The healthcare sector 

stands to benefit as more patients become interested in participating in clinical study cohorts, which may lead to 

faster and more precise treatment procedures. 
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Abstract 

Digital health interventions, particularly electronic referrals (e-referrals) and health information systems, have 

revolutionised clinical workflows in public hospitals by automating processes. However, the utilization of e-

referrals has yielded mixed outcomes, with varying levels of success in organisational processes. This paper 

explores improvisation of health information systems in Southern African public hospitals from a socio-technical 

perspective. In particular, the paper explains the design-reality gaps giving rise to improvisations of mandated 

health information systems in order to understand their occurrence and impact on referral outcomes. We employed 

the design-reality framework and the Process framework for Healthcare Information System Workarounds and 

Impacts to explain the socio-technical issues related to the phenomenon of interest. We conducted semi-interviews 

with 31 respondents from health organisations as case studies. Respondents from two public hospitals in South 

Africa and two in Namibia were interviewed to examine how they devised improvisations to various health 

information systems in each setting. The findings indicated that use of WhatsApp in the absence of mandated health 

information systems (HIS) or improvisation of existing HIS was reported to be advantageous for healthcare 

practitioners (HCPs), leading to improved efficiency and productivity in the execution of referral activities. 

Additionally, HCPs reported positive outcomes for health organisations related to continual professional 

development in the given settings. The findings further show a relationship between design-reality gaps and 

improvisations  enacted by HCPs in both case studies. The observed gaps are related to poor management systems 

and structures, lack of HCPs' involvement in the roll-out of  HIS and inadequacies of   existing HIS  to support 

referral tasks. These study findings can be insightful and useful to system developers and other stakeholders for 

devising measures to address the gaps. Improvisations and use of WhatsApp for healthcare service delivery present 

opportunities for innovation and process improvements for health organisations. 

                               
* Corresponding author. 

E-mail address: meke.kapepo@uct.ac.za 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

361 

 

 
Keywords: Improvisations , workarounds, design-reality gap model, health information systems, m-health , Namibia, South 

Africa. 

  



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

362 

 

  



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

363 

 

HCist posters 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

364 

 

A Bibliometric Analysis of Health and Social Care 

Information Systems and Technologies in Sports  

Muhammad Farooq, Maria Grazia Pirina, Thanasis Angeioplastis,  

Roberto Solinas* 

Yasar University, Izmir , Turkey 

Mine Vaganti NGO Sassari , Italy 

Informatics and Telecommunications Engineering, International Hellenic University, Serres, 62100, Greece 

Mine Vaganti NGO Sassari , Italy 

 

Abstract 

Health and Social Care Information Systems and Technologies (HSCIST) are pivotal in enhancing healthcare 

delivery and managing health services efficiently. In the realm of sports, these technologies are increasingly vital 

for injury prevention, performance enhancement, and athlete well-being. This study conducts a comprehensive 

bibliometric analysis of research on HSCIST in sports using data from the Web of Science database and VOSviewer 

software. The aim is to identify key research trends, uncover gaps, and propose future research directions. The 

findings reveal a dynamic and evolving field with significant opportunities for interdisciplinary collaboration and 

innovation. 

 
Keywords: Health and Social Care Information Systems, Sports Technology, Bibliometric Analysis, VOS Viewer, Research 

Gaps, Future Directions 

1. Introduction 

HSCIST have rapidly advanced, transforming healthcare delivery and management. These systems 

include electronic health records (EHRs), telemedicine, and wearable devices, which are crucial in 
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sports for monitoring athlete health, preventing injuries, and optimizing performance. This study 

conducts a bibliometric analysis to identify key themes and trends in HSCIST research in sports. 

2. Literature Review 

HSCIST Components: These systems manage and exchange health data, including EHRs, health 

information exchanges (HIEs), telemedicine, and health informatics tools. EHRs: Facilitate better 

healthcare delivery by reducing errors and enhancing provider communication [1]. Telemedicine: 

Improves access to care, especially during the COVID-19 pandemic [2].Wearable Devices: Track 

physiological data to optimize performance and prevent injuries [3]. 

3. Methodology 

Data were collected from the Web of Science database, focusing on articles related to HSCIST and 

sports. Using VOSviewer, a bibliometric analysis identified trends and research gaps from 57 records 

 

Bibliometric De-Coupling  

 

Figure 1 

The bibliometric de-coupling analysis, visualized using VOSviewer, highlights the connections 

between key conferences and journals in the fields of enterprise information systems and medical 
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informatics. Clusters such as "Centeris 2014" and "Centeris 2018" are identified for their contributions 

to enterprise information systems. Journals like the International Journal of Medical Informatics and 

Informatics for Health & Social Care play a crucial role in advancing research on health IT in healthcare 

settings. This mapping illustrates the progression of research themes, collaboration networks, and trends 

over time, providing insights into the evolution of the field and pinpointing influential publications and 

emerging trends [4,5]. 

 

Co-Citation Analysis  

 

Figure 3 

The co-citation network, created through VOSviewer, shows the relationships between cited works 

within enterprise information systems and medical informatics. Each node represents a scholarly work, 

with lines depicting citation links. Important works like Ferretti (2001) and Kampes (2006) are 

prominent in fields like geoscience and remote sensing. This analysis uncovers not just the most-cited 

publications but also how they interconnect, revealing the underlying research structure [6,7]. 

 

Co Authorship Analysis  
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Figure 3 

The co-authorship network analysis visualizes collaborative relationships between researchers in 

enterprise information systems and medical informatics. The network highlights the most influential 

authors and their collaboration patterns, such as notable contributions by Ferretti (2001) and Kampes 

(2006) in geoscience. By  these connections, the study reveals how research groups evolve and the 

extent of collaboration across disciplines [6,8]. 

4. Discussion 

The analysis highlights key research trends, such as the increasing use of wearable devices and 

performance analytics in sports. However, significant gaps remain, including a need for more research 

on HSCIST integration in community and grassroots sports, as well as long-term studies on athlete 

health [9,10]. Future research should explore newer frameworks like AI-based systems for sports health 

management. 

5. Conclusion  

This study offers a comprehensive overview of HSCIST research in sports, identifying key trends 

and gaps. It emphasizes the need for future research to focus on underexplored areas, including 

community sports, and to deepen understanding of the long-term impacts of HSCIST on athlete well-

being [11]. 
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Abstract 

Research shows the importance of creating reliable storage system for electronic documents in education, which 

general aim is to protect electronic documents against fraud in education. There are described basic information 

flows of the system using IDEF methodology. An overview of the structure of blocks used in the system is given. 

The generalized architecture of such systems is presented. It is proposed an algorithm for verifying a transaction in 

the social-oriented system using votes of participants who do not have equal rights. 

 
Keywords: long life learning concept; ecosystem; educational blockchain; reliable data storage; protocol trust; motivation of 

social trust. 

1. Introduction 

The concept of continuing education reflects the shift towards recognizing different educational 

qualifications for career advancement. Global online platforms such as COURSERA, EdX and Udacity 

are meeting the demand for affordable education, raising the profile of data as a critical asset. E-learning 

portfolios allow learners to track their educational goals and progress, identifying learning strategies and 

solutions. 
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Nevertheless, challenges to e-learning adoption remain. First, educational institutions must 

authenticate the identity of e-learning participants. Second, the prevalence of fake educational 

credentials is increasing. Third, when relocating or seeking employment abroad, credentials must meet 

the educational standards of the host country, which requires evaluation by intermediary organizations 

for validation. 

Addressing these issues is a global challenge. Europe has stepped up initiatives to combat forged 

documents. The FRAUDOC project published recommendations for diploma evaluators to identify 

falsified educational documents. In Russia, a 2013 government decree created a federal information 

system to modernize the register of educational qualifications. In Ecuador, the National Secretariat for 

Higher Education, Science, Technology and Innovation oversees the verification and certification of 

educational credentials. 

2. Development of a prototype of a secure block validation protocol in a socially oriented 

(humanistic) system 

2.1. Smart contract as a base of distributed registry technology 

Distributed registry technology facilitates information exchange and storage, offering advantages 

such as full registry ownership, online synchronization, and immediate transaction history access [1]. 

Increased interest in this technology stems from the anticipation of resolving current issues and 

limitations in information storage and transfer. Distributed registry technology employs blockchain to 

mitigate these challenges. 

Blockchain serves as a mechanism for permanently and verifiably recording transactions between 

parties. It operates as an open, distributed, peer-to-peer data storage system. Each block references its 

predecessor through a hash value, while uncle blocks' hashes are also recorded. The genesis block, the 

initial block in a blockchain, lacks a parent block. 

Smart contracts are unprecedented methods of ensuring contractual compliance, including social 

contracts. The combination of smart contracts, as well as ideas of blockchain technology allows to 

organize a system for keeping information about all certificates and diplomas received by a person. 

Advantages of a combination of these methods simultaneously solves the problems of accessible, 

reliable and open storage of electronic documents. 

Currently, some universities and institutions in the world (The University of Nicosia Sony Global 

Education Massachusetts Institute of Technology etc.) are using blockchain technology in education, 

and most of them use this technology to manage academic degrees and cumulative assessment of 

learning outcomes. 
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2.2. The architecture of the secure storage system 

To design the subject area model was used a functional approach based on the IDEF0 methodology. 

The IDEF0 context diagram (see Fig.1) reflects the general description of activities of informational 

system EDBlock. 

 Input data is a customer data, the data on educational documents. Output data is represented by the 

record in the blockchain, which is a representation electronic version of the document, statistics about 

usage of the system, and the results of search queries. Further decomposition allows to determine the 

main types of processes taking place in the system. 

 

Fig. 1. Structure of EDBlock system 

User data of the system is used in the input of the first block. At the output, the request to provide 

with data on the educational document is received, or statistics of the system usage. In the second block 

new transaction is created. This transaction contains information about the transmitted document, as 

well as the user data whom creates this transaction. The third block of the blockchain, containing all 

transactions created in the previous step, is built. The fourth block is based on the submitted information 

about the document, and also a search query is formed. As a result of the search query, the user is 

provided with information about the document in the system, if there is any. 

2.3. Distributed registry consensus algorithm focused on social spheres.  

The core of distributed registry technology is the consensus protocol. Roughly defined, consensus is 

an agreement that satisfies each of involved parties. Consensus itself is the key to democracy and 

decentralization in general, and distributed registry technology in particular [2]. 

A humanistic system is significantly shaped by human judgment. Traditional analytical methods fail 

to capture the intricacies of human cognition and decision-making. This implies a shift away from strict 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

372 

 

standards towards alternative methodologies for system study. Consequently, algorithmic logic 

incorporates fuzzy sets and fuzzy logic principles [3]. 

To establish delegate elections, we consider the set X as "Users of the system."Voting rights in 

delegate elections are contingent on vote quantity. This metric is derived from criteria such as system 

engagement duration, total educational documents acquired, documents validated by educational 

institutions, and internal currency account balance. Active users are rewarded with a vote and constitute 

the "Active Voter" set A. 

Fuzzy set A is represented by a set of pairs A = {(fA(x), x)}, where x represents the user of the system, 

fA(x) is the membership function that determines the activity of the participant. In our opinion, fA(x) is a 

global fuzzy criterion of the system, which is a composition of four local fuzzy criteria. According to 

theory of fuzzy sets, each of criteria could have a value from 0 to 1. They are: 

Ƨ t(x) is the time that the user spends continuously in the system; 

Ƨ d(x) is the total number of educational documents received; 

Ƨ d*(x) is the number of educational documents that have confirmation of the educational 

institution; 

Ƨ m(x) is the monetary balance of the account in the internal currency of the system. 

The final quantitative value is determined as follows way: 

 

fA(x) = m(x) + d*(x) + d(x) + t(x) - m(x)d*(x) - m(x)d(x) - m(x)t(x) - d*(x)d(x) - d*(x)t(x) - d(x)t(x)+  

+m(x)d*(x)d(x) + m(x)d*(x)t(x) + m(x)d(x)t(x) + d*(x)d(x)t(x) - m(x)d*(x)d(x)t(x) (1) 

 

Set Y "Delegates" is formed by choosing representatives. Inside the set Y a fuzzy set V is formed by 

"Voting delegates." The main task representatives of this set solve, is the regulation of the system by 

generating blocks. As a fuzzy criteria rV(y) has been chosen a “reputation” concept.  

The reputation criteria rV(y) of the delegate and evidence of initial share is determined using following 

five fuzzy criteria: 

Ƨ l(y) is presence of a license to perform educational activities; 

Ƨ d(y) is the number of educational documents issued by the organization; 

Ƨ v(y) is the total number of votes received from users of the system; 

Ƨ p(y) is proportion of valid signed metadata in the total amount of signed metadata including 

invalid; 

Ƨ s(y) is the total number of participations as a delegate. 

The final value of the reputation criteria rV(y) is being calculated similar to the fuzzy “Active voter” 

set (1) and can be represented using the following formula: 

 

rV(y) = l(y) + d(y) + v(y) + p(y) - l(y)d(y) - l(y)v(y) - l(y)p(y) - d(y)v(y) - d(y)p(y) – v(y)p(y) + l(y)d (y)v(y) + 

+ l(y)d(y)p(y) + l(y)v(y)p(y) + d(y)v(y)p(y) - l(y)d(y)v(y)p(y)(1-s(y)) + s(y) (2) 
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3. Conclusion 

The proposed blockchain network structure and methods of rating network participants (1)-(2) can 

serve as a basis for the development of socially oriented smart contracts 

References 

[1] Blockchain authentication of network applications: Taxonomy, classification, capabilities, open challenges, motivations, 

recommendations and future directions. Ali Hadi Mohsin, A. A. Zaidan, Bilal Bahaa, O.s. Albahri, A.s. Albahri, 

Mohammed Assim Alsalem. Computer Standards & Interfaces. 2018. DOI: 10.1016/j.csi.2018.12.002 

[2] Andreas Meier, Henrik Stormer. Blockchain = Distributed Ledger + Consensus. HMD Praxis der Wirtschaftsinformatik 

December 2018, 55 (6):1139–1154. DOI: 10.1365/s40702-018-00457-7 

[3] Zadeh L.A. (1974) The Concept of a Linguistic Variable and its Application to Approximate Reasoning. In: Fu K.S., Tou 

J.T. (eds) Learning Systems and Intelligent Robots. Springer, Boston, MA 

  



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

374 

 

Bridging the Gap: The Validation of a Large Language 

Model’s Ability to Provide Second Opinions for Healthcare 

Decision-Making 

Francisco Barbosa-Juniora,*, Mariana Tavarez Mozinia, Vinícius Costa Limaa, 

Ariane Morassi Sassoa, Yasmin Ribeiro de Araújoa, Ana Cyntia Paulin 

Baraldia, Fernando Bellisimo-Rodriguesa, João Paulo Souzaa 

aRibeirão Preto Medical School, University of São Paulo 

 

Abstract 

Digital transformation has led to an unprecedented surge in information diffusion worldwide. Frontline healthcare 

workers face challenges in making real-life care decisions as they sift through relevant and irrelevant or inaccurate 

information. The Formative Second Opinion program, initiated in 2007 by the Brazilian Ministry of Health and 

operated by BIREME/PAHO, addresses this challenge. It utilizes a repository of 1,680 real-life clinical queries 

from primary healthcare workers to produce curated evidence summaries for frontline professionals in Brazil. Our 

study compared evidence summaries generated by OpenAI's ChatGPT with those created by human experts, 

focusing on the similarity in conclusions and recommendations. We selected 450 reviewed summaries from the 

Formative Second Opinion database, published until September 30, 2021, reflecting the scope of ChatGPT's 

training data. We presented the original queries to OpenAI's GPT-3.5 in two fashions: an out-of-box version 

accessed directly through the web browser and a fine-tuned version precisely adjusted for our study's objectives. 

This fine-tuning involved customizing the model to reflect the nuances of clinical query responses better. This work 

aims to explore the capabilities of AI, particularly OpenAI's GPT-3.5 and the potential of GPT-4, in generating 

evidence summaries. Our goal is to illuminate the utility of Large Language Models in supporting critical decision-

making processes in healthcare. 
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Keywords: Artificial Intelligence; ChatGPT; Health Personnel; Computer-Assisted Decision Making; LMICs. 

1. Introduction 

Digital transformation has led to an unprecedented surge in information diffusion worldwide. 

Humankind traverses a global infodemic with misinformation uncontextualized and fabricated 

information. In this context, frontline healthcare workers (FHCW) struggle to make real-life care 

decisions while distinguishing relevant from irrelevant or inaccurate information to their realities. 

The Formative Second Opinion Program (FSO) was developed and operated collaboratively by the 

Latin American and Caribbean Center of Health Sciences Information of the Pan American Health 

Organization (BIREME/PAHO). In operation since 2007, it is an information source integrated into the 

National Telehealth Networks Program and the Virtual Health Library Portal (VHL PHC) [1]. 

FSO addresses the most common inquiries of healthcare professionals during teleconsultations, 

selecting them based on their relevance to the Unified Health System (UHS) [1]. With over 1600 FSOs, 

the program is considered a valuable resource for strengthening the matrix support of Primary Health 

Care (PHC) and supporting decision-making processes [2].  

The evolution of artificial intelligence (AI) and natural language processing (NLP) has paved the 

way for the emergence of more sophisticated models, known as Large Language Models (LLMs) [3]. 

ChatGPT, developed by OpenAI, is an example of an LLM that stands out due to its versatility and 

language generation capabilities. Its foundational components include the GPT-3.5 and GPT-4.0 

models, which are trained on extensive datasets and capable of processing even images [4].  

Public health challenges persist in low—and middle-income countries (LMICs) due to a lack of 

resources and limited practices [5]. According to the World Health Organization (WHO), approximately 

3.5 billion people lack access to essential health services, often poor in quality and unsafe [6]. In this 

context, technologies like ChatGPT have the potential to contribute to advancements in public health 

by facilitating communication and improving access to information. 

2. Methods 

2.1. Sample size 

To guarantee a power of at least 0.80 (using a significance level of 0.05) on a Chi-squared test [7], 

we estimated the FSOs sample size (n) to be at least 392. The software R and packages ES.w1 and 

pwr.chisq.test were used to calculate the effect and sample size. First, the effect size (w) was estimated 

by considering as the null hypothesis that the class probabilities would be similar against the alternative 

hypothesis where one class had a higher likelihood of occurring than the other (0.5, 0.4), respectively. 

This generated an effect size of 0.1414214 as seen as: 
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> ES.w1(rep(0.5, 2), c( 0.5, 0.4))  

0.1414214 (effect size)  

 

The effect size of w = 0.1414214 was used to calculate the sample size, and the degrees of freedom 

were selected (the number of categories minus 1, i.e., df = 2 - 1). The significance level (sig.level) of 

0.05 and power of 0.80 was set, which generated a sample size of n=392.4428 as seen in (2): 

 

> pwr.chisq.test(w=0.1414214,df=1, sig.level=0.05, power=0.8)  

2.2. Stratified randomization 

The FSOs were initially selected from the original database (n=1680) based on two criteria: (1) FSOs 

published until 30th of September 2021, and (2) an abstract containing up to 200 tokens (as long 

abstracts would considerably increase training costs and time), which reduced our sample size to n=900. 

Given the amount of evaluator time needed to evaluate the evaluation packs (comprised of the FSOs' 

gold-standard answer combined with a ChatGPT out-of-box or fine-tuned answers), selecting 50% of 

n=900 FSOs would respect the sample size calculation and evaluation time limitation. 

The stratification process then took place in two ways: (1) all FSOs that have been revised, 

independent of which category they belonged to, would be added to the final list [n=4]; (2) the remaining 

unrevised FSOs [n=896] were then stratified based on the proportion of FSOs in the original categories, 

e. g. if in the original group of unrevised FSOs, there were 3\% of questions belonging to the category 

Anatomy; in the new sample size, 3\% of the FSOs would have to come from that category, which led 

us to n=446 unrevised FSOs. The final list contained n=450 FSOs (4 revised and 446 unrevised). 

2.3. REDCap database 

Study data were collected and managed using the REDCap (Research Electronic Data Capture) 

software hosted at the University of Sao Paulo. REDCap is a secure, web-based platform designed to 

capture data for research studies. It features an intuitive interface for validated data entry, audit trails 

for data manipulation tracking, and export procedures [8] [9]. 

The REDCap database designed for the FSO manipulation includes fields for FSO ID, Publication 

Date, Full-Text URL, Descriptors 1-10, Query, Query Variations 1-10, Gold Standard Answer, Gold 

Standard Variation Answers 1-10, ChatGPT 3.5 Turbo Answer, and ChatGPT 3.5 Turbo Fine-Tuned 

Answer. This database forms the foundation for creating query-response sets that constitute the EPs. 

2.4. Training data preparation 

To fine-tune a GPT model, data needs to be prepared for training. This data is a diverse set of 

demonstration conversations similar to those a user would ask the model to respond to at inference time 
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in production. The training examples must be in JSON format (Table 1), all organized sequentially (one 

per line) in a .jsonl file. 

 

òmessagesò: 

{òroleò: òsystemò, òcontentò: òYou are a virtual assistant who 

answers health ques tions.ò}, 

{òroleò: òuserò, òcontentò: òWhat factors can cause gestational 

depression?ò}, 

{òroleò: òassistantò, òcontentò: òThe factors that can lead to 

gestational depression [...]ò} 

 

Each training example must indicate the model's behavior (content from the role system, set the same 

for all examples). According to OpenAI documentation for fine-tuning [10], at least 10 examples should 

directly target cases where the prompted model should provide better answers (content from the role 

user), and the provided assistant messages (content from the role assistant) should be the ideal responses 

by the model. 

To prepare each example for training, data had to be generated by combining a variation of the FSO 

query/question and the gold standard answer. To achieve that, ChatGPT-4 API (gpt-4-1106-preview 

model) was used to generate these variations. Each request to the API prompted a variation of the query 

or the gold standard answer, as shown in Table 2. For the gold standard answer variation, the desired 

number of words was indicated to acquire answers with similar size. 

After generating the variations, one query variation was linked to one gold standard answer variation, 

creating 10 examples per FSO. Then, the data was organized in the JSON format presented in Table 1 

and exported to a .jsonl file. 

2.5. Fine-tuning 

OpenAI fine-tuning API was used for training the gpt-3.5-turbo model. The JSON data structure and 

syntax were validated, and the file was uploaded to the OpenAI servers. From this step, a job (proper 

task execution) was initiated to create a new fine-tuned model. The process takes some time, and the 

user is notified by email when it is finished. 

A critical feature of the API is the ability to set hyperparameters, i.e., configuration variables, to 

adequate model training for a specific use case. OpenAI allows users to specify the following 

hyperparameters: epochs (one entire passing of training data), learning rate multiplier, and batch size. 

OpenAI recommends training without specifying any of these, allowing them to pick a default based on 

dataset size. However, we increased epochs from 1 to 2 due to our use case referring to a small set of 

similar ideal completions, so 2 passes of training data could result in better learning. 
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2.6. Questions - Fine-tuning 

The user can privately prompt the fine-tuned model through the API, producing the same responses 

a user would get in the ChatGPT web interface. In this step, the model was queried once per FSO (i.e., 

450 prompts) using the following prompt: 

 

Assume you are a healthcare professional. Answer the following 

question in  approximately <X> words: "<query>".  

 

After retrieving the model’s response, the answer word count was compared to the gold standard 

answer, allowing a variation of +/- 25%. This was done to make the AI-generated response as similar 

as possible to the human response for later evaluation by experts. Then, the answer was stored in the 

main database (REDCap). 

2.7. Questions – Out of the box 

The ChatGPT-3.5 out-of-box was also queried for each FSO. This is the regular version of ChatGPT 

that is freely available for any user on the web interface (https://chat.openai.com/). Although free, this 

version is less capable of producing correct and complex responses, which could lead to lower-quality 

(or more generic) answers. 

The prompt was the same one presented to the fine-tuned model. However, each query was presented 

manually through the web interface. Although time-consuming, it was necessary to simulate a non-

expert user using the tool (since querying the model via the API requires specific technical knowledge). 

Yet, the model should be able to produce the same type of response via the web interface and the API.  

In this approach, some hallucination episodes were noticed. When they happened, the answers were 

discarded, and the model was prompted again until a proper response was obtained. Finally, the answers' 

word count was compared to the gold standard answer, allowing the same variation rate. 

2.8. Online training 

We conducted an online training session with all experts to ensure the quality and standard of 

analyses. This training was mandatory; attendance was necessary to access the database containing the 

FSOs available for evaluation. After the training, a question and answer session was also held, allowing 

each expert to address their inquiries and provide comments. The training session was recorded and 

made available to all participants throughout the research process. 

2.9. Assignment table 

The distribution of Evaluation Packs (EP) was individualized and random. The experts' availability 

was considered to establish the number of query-response sets in each package, potentially impacting 
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the package size. The initial EP was distributed on 12/12/2023, and each expert received 10 query-

response sets for evaluation.  

The staggered sending method was designed to ensure the quality of evaluations and prevent 

potential errors. Each query-response set had to be assessed individually. Upon completing a pack 

evaluation, the expert was required to fill out a form and evaluate the EP as a whole. Upon the conclusion 

of a pack, access was revoked, and a new EP was dispatched for assessment. This iterative process 

persisted until all query-response sets were appraised, concluding the data collection process on 

23/12/2023. 

2.10. Experts Review 

The experts’ review will be done by blindly comparing the out-of-box and fine-tuned ChatGPT 3.5 

answers with the FSO gold standard. If Expert X‘s assessment differs greatly from Expert Z‘s 

assessment (Likert scale, dichotomized), Expert Y‘s evaluation will be requested. 

3. Expected Results 

Throughout the study, we aimed to assess the reliability of ChatGPT as a tool to assist healthcare 

professionals in decision-making and clarifying doubts. We hope to observe the alignment of responses 

generated by the Large Language Model (LLM) with the gold standard, thus evaluating its reliability in 

healthcare systems. It is crucial to emphasize that the obtained results may vary depending on the 

language used; therefore, our assessments are confined to the context of the Portuguese language. 

Consequently, a pivotal aspect of this study was dedicated to comparing the performance of the GPT-

3.5 "out of the box" and the "fine-tuned" versions to elucidate which version is more suitable for medical 

assistance. In Table 1. we show the expert's descriptive characterization. 
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Table 1. Experts Characterization (n = 12)   

Characteristics N 

Age   

 Mean (sd) in years 37.25 (4.67) 

Gender   

 Female 9 

 Male 3 

Occupation   

 Dentist 3 

 Nurse 4 

 Physiotherapist 1 

 Physician 4 

GPT usage   

 Yes, until 3 times per week 7 

 Yes, until 6 times per week 0 

 Yes, everyday 0 

  Never 5 

4. Final considerations 

This study explored the potential of using ChatGPT, an advanced AI language model, to assist 

Frontline Healthcare Workers (FHCWs) in making informed decisions. By comparing the performance 

of the out-of-the-box and fine-tuned versions of ChatGPT against a gold standard, we aimed to evaluate 

its reliability and utility in the context of healthcare in low- and middle-income countries (LMICs). The 

study underscores the importance of integrating advanced AI technologies into public health systems to 

improve access to quality information and support decision-making processes.  

As AI continues to evolve, future research should focus on addressing the limitations observed in 

this study and exploring the application of these technologies in diverse healthcare settings. Moreover, 

the training and engagement of healthcare professionals with AI tools are critical for maximizing their 

potential benefits. Ongoing education and training programs can help bridge the gap between 

technology and practical application, ensuring that healthcare workers can effectively utilize these tools 

in their daily practice. 
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Abstract 

The healthcare sector is undoubtedly one of the fields where large volumes of data are managed, primarily in the 

clinical area. This highlights the need to manage, integrate, analyze, and interpret vast datasets with the aim of 

identifying behavioral patterns crucial for medical decision-making. In this regard, data mining is a pivotal tool that 

helps us in the analysis of this data, providing support in both healthcare and medical research through its 

application, which ranges from medical diagnosis to analyzing data from a variety of perspectives aimed at 

discovering hidden patterns. Currently, there are various research endeavors that enable the tackling of specific 

diseases, although they remain isolated studies that, while yielding very good results, are not applicable in the 

everyday practice of medical consultations. Considering this reality, a research line described in this article is 

proposed, which is framed within the context of the PID 7060 project entitled: "Computer Bioengineering applied 

to the prediction of cardiac diseases and its implementation at the Delicia Concepción Masvernat Hospital in the 

city of Concordia, Province of Entre Ríos" of the Faculty of Administration Sciences, National University of Entre 

Ríos. Through this research line, the aim is to develop a software component that incorporates the prediction of 

heart disease risk and its probability as a clinical decision support system integrated into patient care, as well as in 

the process of preventive medicine management. While there are different applied projects that allow for knowledge 

about risk probabilities, they are not ultimately integrated into the Electronic Health Record, thus lacking immediate 

application in patient care. 

mailto:mfalappa@cs.uns.edu.ar
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1. Introduction 

Artificial Intelligence (AI) is a tool that aids in data analysis, playing a crucial role in both healthcare 

and medical research through its application, which ranges from providing assistance in medical 

diagnosis to analyzing data from various perspectives to uncover hidden patterns. 

Currently, there are various research efforts that enable the tackling of specific diseases, although 

they remain isolated studies that, while yielding very good results, are not applicable in the everyday 

practice of medical consultations. Considering this reality, the proposed research aims to achieve the 

development of a software component that predicts the likelihood of heart disease risk as a clinical 

decision support system integrated into patient care, as well as in the process of preventive medicine 

management.  

The first stage of the project refers to, a) identifying the variables to be considered in the data set to 

be worked on, b) selecting, refining, and preprocessing the data.  

Considering that data preparation consumes between 60% and 80% of an analytical project, it is of 

vital importance to select the appropriate tools to carry out the data preprocessing of the project [3]. For 

this reason, the initial step is to evaluate different software tools that allow carrying out, in the best 

possible way, each of the stages that make up the data preprocessing. 

 

This paper is organized as follows: in section 2 we present the analysis of data preprocessing tools 

considered for analysis, in section 3 the presentation of the results obtained, and in section 4 the 

conclusions we reached. 

 

2. Analysis of data preprocessing tools  

This research begins by conducting an analysis and evaluation of different data preprocessing tools. 

Each of the selected tools were analyzed based on previous studies conducted by Saunders, H. [4] and 

Sorrell, S. [5] on tools used for data mining. With this information, four main categories were proposed 

for evaluation: 

  

[1] Performance 

[2] Functionality 

[3] Usability  

[4] Supporting Specific Tasks 
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[5] Documentation 

2.1. Tools selection and description 

Four software tools primarily considered for evaluation that allow data preprocessing: 

 

[6] KNIME 

[7] RapidMiner 

[8] WEKA 

[9] Talend Open Studio  

 

The preselection of these tools was primarily done considering that they were "open source". This 

decision was based on the availability of the necessary access to these tools during the period in which 

the project is being carried out, considering that many of them, proprietary in nature, limit access to a 

period of time, to datasets of a certain size, and/or restrict the use of certain functionalities, among other 

difficulties. 

 

3. Results 

From the evaluations conducted, it emerges: 

The Performance feature is rated as very satisfactory by KNIME and TALEND OPEN STUDIO, 

while RAPIDMINER and WEKA rate it as satisfactory.  

The Functionality feature is rated as excellent by RAPIDMINER and TALEND OPEN STUDIO, 

while WEKA rates it as very satisfactory and KNIME as satisfactory.  

The Usability feature is rated as excellent by RAPIDMINER and very satisfactory by WEKA, while 

KNIME and TALEND OPEN STUDIO rate it as satisfactory.  

The Support for Specific Tasks feature is rated as excellent by all the tools studied.  

The Documentation feature is rated as excellent by RAPIDMINER, while WEKA, KNIME, and 

TALEND OPEN STUDIO rate it as very satisfactory.  

4. Conclusions 

From the evaluations conducted on the tools considered for data preprocessing, it is concluded that, 

considering all features and performance tests across various datasets, no single tool comprehensively 

covers all aspects optimally. Although no tool was identified that surpasses the rest for each of the 

variables analyzed, RAPIDMINER stands out with a total overall score of 0.8605, superior to all the 

evaluated tools. Therefore, for this stage of the project, which is in development, the choice was made 

to use the RAPIDMINER tool. 
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The next step in the research refers to the actual data preprocessing, and to continue with the 

implementation of the predictive model and data processing. 
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Abstract 

The College of American Pathologists (CAP) Cancer Protocols were developed to facilitate cancer synoptic 

reporting. They are offered in both free printable and commercially licensed electronic formats by CAP. Due to 

financial and technical limitations, many small independent community hospitals rely on the free printable Cancer 

Protocols. However, manually creating cancer synoptic reports based on the free printable version involves 

extensive text editing and secretarial support and is error prone. In this paper we implemented the printable Cancer 

Protocols with Hypertext Markup Language (HTML) and JavaScript to automate cancer synoptic reporting. For 

each printable CAP cancer protocol, an interactive data entry form is created using HTML/JavaScript and presented 

in a web browser to pathologists to enter cancer case-specific information. The synoptic report can then be copied 

into the pathology report. The proposed HTML/JavaScript Cancer Protocols are useful alternatives to the CAP 

provided electronic Cancer Protocols for pathologists working in small, independent community hospitals. 

 
Keywords: CAP cancer protocols; Hypertext Markup Language (HTML); JavaScript; Automation 
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1. Introduction 

The College of American Pathologists (CAP) developed Cancer Protocols [1,2] to guide pathologists 

in creating cancer synoptic reports. The Cancer Protocols ensure all critical pathology information are 

reported in the cancer synoptic report. Synoptic reporting of definitive primary cancer resection 

specimens is mandatory for CAP accreditation of any pathology laboratory. 

The CAP Cancer Protocols are freely available as “human readable” files (printable Microsoft Word 

DOC or Adobe PDF files) on the CAP Web site. They are also available as "electronic" Cancer Checklist 

(eCC). The eCC contains all fill-in parameters identical to the human readable files. The eCC enables 

easy integration of the collected responses into Lab Information Systems (LIS). CAP also implemented 

the eCC in a fully functional software module, electronic Forms and Reporting Module (eFRM). Many 

LIS vendors have incorporated either the eCC or the eFRM into their systems for cancer synoptic 

reporting. There are two major advantages of integrated eCC and eFRM with LIS: quick data entry and 

automatic storage of the checklists into the LIS database. Because of their advantages, the electronic 

versions of the CAP Cancer Protocols are widely adopted by academic medical centers and multi-

hospital health systems. However, in contrast to the human readable files, the eCC and eFRM have to 

be purchased through annual licenses. Due to either technical or financial limitations, many pathologists 

working in small, independent community hospitals do not have access to eCC nor eFRM. To be 

accredited by CAP, they must manually create cancer synoptic reports based on the free printable CAP 

Cancer Protocols. Some pathologists choose to do manual editing on the Microsoft Word DOC Cancer 

protocols; some choose to fill in paper Cancer Protocols then submit to a transcriptionist for typing and 

formatting; others choose to dictate for a transcriptionist to type and format. These manual approaches 

take extra time, require secretarial support, and are error prone [3]. 

In addition to the CAP eCC, eFRM, and their implementation by LIS vendors, several academic 

pathology groups have created electronic versions of the printable checklists and hosted them online. 

However, because web servers are expensive to maintain, two of these implementations [4, 5] are hosted 

on websites that no longer work. A third implementation [6] relies on a free hosting service which has 

a monthly form submission limit [7] that will limit its widespread adoption by small pathology labs. We 

intended to provide an alternative, low barrier, and completely local implementation of Cancer Protocols 

to automate cancer synoptic reporting. Our implementation will be client side only and will not rely on 

the technically complexed client/server architecture nor network connection. 

2. Materials and methods 

2.1 Selection of Computer Software 

Considering the limited financial and IT resources at small, independent community hospitals, our 

implementation goals are: 1) minimal computer software and hardware resource requirements; 2) easy 

update process to keep up with the regular updates of the CAP Cancer Protocols. We chose to implement 

the Cancer Protocols in HTML and JavaScript because HTML and JavaScript are embedded in web 



ISBN 978-989-54617-6-9 E-book edition 2024 by SciKA 

Book of industry papers, poster papers and abstracts of the 

CENTERIS 2024 – Conference on ENTERprise Information Systems / 

Proj MAN 2024 – International Conference on Project MANagement / 

HCist 2024 – International Conference on Health and Social Care Information Systems and Technologies 

 

 

 

388 

 

browsers on every personal computer, so no additional software is required. Quickly updating the 

checklist also only requires one person with very minimal coding knowledge of HTML and JavaScript. 

 

2.2 Usage Workflow 

For each cancer protocol, an interactive data entry form is presented in a web browser to our 

pathologists for entering cancer case-specific information. The data entry form mirrors the CAP 

printable Cancer Protocols so that the learning curve would be minimal for pathologists already familiar 

with the printable Cancer Protocols. Once the data entry form is filled and submitted, the cancer case-

specific information entered by our pathologists (user Responses) is collected and a synoptic report is 

automatically created in the web browser by a JavaScript program. The synoptic report could then be 

copied to the pathology report in our LIS. We shared one example of our cancer protocol (i.e. melanoma) 

on GitHub, with clear instructions on how to use the example cancer protocol.   

Additional logic was built into the code to streamline the use of the form. For example, in the CAP’s 

list of protocols, there is a lengthy section of options for regional lymph nodes. Even if none of the 

options are needed, the pathologist still must scroll through this long list. In our form, the default state 

is that this list does not appear unless they choose the option “regional lymph nodes present” after which 

the various options for this section will appear. 

 

2.3 Format of Cancer Synoptic Report 

We designed the format of our cancer synoptic report to conform to the CAP Cancer Protocol 

guidelines. A cancer synoptic report starts with a short title containing the Cancer Protocol name and 

version number. We decided to use the Cancer Protocol section headings to divide a synoptic report into 

sections. We use non-formatted text in the synoptic report. Sections are visually separated with 

indentation and punctuation. 

3. Results 

We implemented the most commonly used Cancer Protocols, (e.g. skin melanoma, breast, appendix, 

colon, kidney, prostate, and uterus). Each CAP Cancer Protocol is implemented with an HTML data 

entry form (an HTML file) with a companion JavaScript program (a JavaScript file). The commonly 

used JavaScript functions are shared in a JavaScript library (a JavaScript file) by all Cancer Protocols. 

All HTML and JavaScript files are organized in a folder. The links to all data entry forms (HTML files) 

are present in an index HTML file. When our pathologists are working on primary resection tumor cases, 

they 1) open the file named “index.html” in an Internet browser, 2) click the corresponding link to open 

the HTML data entry form, 3) fill in the form, 4) click the finish button, and 5) copy the automatically 

generated synoptic report to the final pathology report. After switching to HTML/JavaScript Cancer 

Protocols for 6 months, our pathologists reported saving at least 50% the time they previously spent 

creating synoptic reports. Taking melanoma Cancer Protocol as an example, they used to spend 20-30 

minutes to create a synoptic report by editing the Microsoft Word DOC file. After switching, they spent 

fewer than 10-15 minutes to fill in the HTML/JavaScript data entry form. A sample of our Cancer 
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Protocol implementation (melanoma) can be downloaded from GitHub at: 

https://github.com/AD195/Synoptic-report-template/releases/tag/Synoptic_report. 

4. Conclusion and Future Work 

To avoid the error-prone and tedious manual process, we implemented the CAP Cancer Protocols 

with HTML/JavaScript to automate cancer synoptic reporting based on the free printable Cancer 

Protocols. Our implementation is client-side only and does not need to set up and maintain a web server 

or network connection. It requires minimal IT support to be implemented in small community hospitals. 

The proposed HTML/JavaScript Cancer Protocols are useful alternatives to the CAP provided free 

printable and commercially or academically implemented electronic Cancer Protocols [4, 5, 6], 

especially for pathologists working in smaller labs. 

Similar to the commercial electronic CAP Cancer Protocols and the three academic implementations 

[4, 5, 6], the advantage of our implementation is that cancer synoptic reports are automatically generated 

once pathologists fill the data entry forms. Extra processes and errors associated with extensive editing, 

dictation, and transcription are avoided. However, compared to the commercial electronic Cancer 

Protocols and the first two academic implementations [4, 5], in our implementation the captured 

responses are only used to create synoptic report and not stored as discrete data fields in databases. In 

the future we would like to extend our current work so that the captured data sets can be used directly 

for quality assurance measurements, data sharing with other organizations, data mining, or cancer 

surveillance purposes [8]. 
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Abstract  

Here we explore the integration of Brain-Computer Interface (BCI) and Virtual Reality (VR) technologies for 

enhancing Eye Movement Desensitization and Reprocessing (EMDR) therapy, particularly in treating Post-

Traumatic Stress Disorder (PTSD). BCIs enable direct communication between the brain and external devices, 

offering transformative potential in clinical applications, including neurofeedback for PTSD. We describe the EEG-

based neurofeedback within VR environments to provide real-time feedback on brain activity, enabling patients to 

regulate neural patterns associated with stress and anxiety. This integration allows for personalized therapy 

sessions, adaptive responses to patient mental states, and continuous monitoring of treatment quality. Overall, the 

integration of BCI with VR in EMDR therapy holds promise for improving mental health treatments by making 

them more adaptive, data-driven, and patient-centered. 
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1. Introduction 

Brain-computer interfaces (BCIs) are rapidly evolving technologies that enable direct 

communication between the brain and external devices, offering transformative potential in both 

research and clinical applications such as motor function restoration, prosthetic control, and thought-

based computer interaction [1]. Clinical trials are investigating BCIs for the treatment of neurological 

disorders such as epilepsy, stroke, and amyotrophic lateral sclerosis (ALS) [2]. Technological advances 

in BCIs, including noninvasive techniques such as electroencephalography (EEG), are making them 

more accessible and versatile, opening new possibilities for their application in medicine and beyond 

[3], including the treatment of Post-Traumatic Stress Disorder. 

1.1. PTSD and the Potential of BCIs 

PTSD affects millions globally, with around 3.6% of the population (257.8 million) affected in 2012 

. Symptoms like flashbacks and anxiety can significantly disrupt daily life . By 2020, 13 million people 

in the U.S. had PTSD, and Eye Movement Desensitization and Reprocessing (EMDR) has emerged as 

a promising treatment . Developed by Shapiro in 1995, EMDR helps process unprocessed traumatic 

memories, outperforming Cognitive Behavioral Therapy (CBT) in some studies . Integrating BCI with 

VR offers unique advantages by adapting EMDR therapy in real-time, enhancing cognitive processing 

and reducing anxiety, but further research is needed to fully understand its mechanisms  . 

1.2. Virtual Reality and EEG Integration in PTSD Treatment 

Virtual Reality (VR) is transforming mental health treatment, including PTSD therapy through 

controlled exposure [4]. When combined with EEG, VR provides neurofeedback by monitoring brain 

activity, enhancing therapeutic effectiveness. EEG Neurofeedback (EEG-NF) targets brain rhythms like 

alpha, beta, and gamma to regulate stress and arousal circuits, showing potential for treating anxiety 

and PTSD [5]. Studies show symptom improvements across different protocols and session frequencies 

[6][7][8], though high anxiety and low self-efficacy can hinder progress [5]. AI-driven systems further 

personalize interventions by adjusting the environment or feedback to the patient's mental state, 

improving outcomes [9][5]. 

 

2. Aim of the research 

Our research explores integrating EMDR-based therapy with passive BCI and VR to create a 

personalized PTSD treatment, called ReMINDer. This system tailors therapy to the patient's current 

needs, acting as a neurofeedback tool. The therapy can become more effective by adjusting the intensity 

of VR stimuli based on the patient's cognitive state. 
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3. Methods 

Feedback in the BCI-VR system for EMDR therapy relies on continuous interaction between the 

patient's brain activity and the virtual environment. This real-time feedback tailors the therapy, creating 

a responsive setting that enhances treatment efficacy and patient engagement. Sessions start with 

relaxation tasks aiming for high alpha wave power. During the EMDR task, high delta wave power 

signals the patient’s engagement in therapy. 

3.1. The feedback process in the BCI-VR system 

The proposed BCI-VR system uses EEG to monitor and analyze brain waves in real-time. Machine 

learning algorithms interpret the patient’s emotional and cognitive state. Based on this analysis, the VR 

environment adapts, e.g. reduces visual or auditory stimuli if stress increases. The system provides 

feedback to the patient through visual or audio cues and to the therapist through detailed reports, 

allowing for treatment adjustments. Data from each session continually improves the system, making 

therapy more personalized over time. 

 

Fig. 1. Schematic representation of VR-EEG-Neurofeedback EMDR protocol for PTSD treatment. 

3.2. 3.2. Pilot implementation 

We used the g.tec Unicorn Hybrid Black system with 8 hybrid electrodes and a 250 Hz sampling 

rate, applying conductive gel to reduce impedance. Data was streamed via LSL [10] for analysis using 

the Unicorn LSL plugin, and real-time scripts in Python with the mne-lsl library [11]. One-second data 
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chunks were extracted, average activity removed, and FFT performed to obtain power values in the 

delta (0.5-4 Hz) and alpha (8-15 Hz) bands. 

Baseline recordings were taken with eyes open for 60 seconds, and power values for P3 and P4 

channels were averaged. Thresholds for the EMDR task were set at 20th, 50th, and 80th percentiles. 

Data were analyzed similarly during the task, and feedback was smoothed over 10-sample windows. 

Alpha activity adjusted the stimulus ball’s color, while delta activity controlled the background music 

volume. Feedback was sent to the Unity environment via UDP. 

4. Discussion 

Integrating Brain-Computer Interface (BCI) technology with Eye Movement Desensitization and 

Reprocessing (EMDR) therapy in a Virtual Reality (VR) setting has shown promising results for treating 

PTSD. The system monitors brain activity using scalp electrodes during VR sessions, enabling real-

time analysis of emotional and cognitive responses. Based on BCI data, the VR environment adjusts 

stimulation intensity to reduce stress and provide a gentler therapeutic experience. Continuous feedback 

to both therapist and patient allows for dynamic adjustments, improving engagement and motivation. 

This personalized approach could lead to faster symptom reduction while minimizing the risk of 

retraumatization, potentially revolutionizing PTSD treatment in clinical practice. This system could 

streamline PTSD treatment by offering more personalized, data-driven approaches, making therapy 

more effective and accessible. Its use of real-time feedback may also pave the way for similar 

applications in other mental health conditions, enhancing the precision and adaptability of therapeutic 

interventions across various disorders. 

5. Conclusions and future developments 

The integration of Brain-Computer Interface (BCI) technology with EMDR therapy in Virtual 

Reality (VR) offers promising potential for enhancing PTSD treatment through real-time, personalized 

therapy adjustments. By using AI-driven analysis of EEG data, the system dynamically adapts VR 

stimuli to reduce anxiety and improve patient engagement, making treatment more precise and 

responsive. However, broader clinical validation is needed to assess long-term effectiveness and 

scalability across diverse patient populations. While this approach is innovative, existing VR and EEG 

solutions still face challenges like high costs, data security concerns, and the need for more robust AI 

algorithms to ensure consistent therapeutic outcomes in real-world settings. Secure data handling, 

including encryption and compliance with privacy standards like GDPR and HIPAA, is critical to its 

widespread clinical adoption. 
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Abstract 

As the medical field is encouraged to embrace digitalization, the integration of healthcare 4.0 technologies within 

healthcare practices is becoming increasingly essential for enhancing patient care, outcomes, and safety. However, 

the adoption and implementation of healthcare 4.0 technologies vary significantly across different institutions, 

reflecting a disparity in the digital maturity of healthcare providers. Although different factors that influence the 

successful adoption of new technologies have been identified (i.e. institutional readiness, organizational 

capabilities, hospital leadership and skills), we currently lack a precise vision of how healthcare institutions choose 

which 4.0 technologies to implement, as well as what kind of challenges they face in balancing diverse objectives 

and stakeholder expectations regarding these technologies. Within this context, this study focuses on the qualitative 

analysis of six private healthcare institutions in the French region of Montpellier. It highlights the decision-making 

processes involved in selecting new technologies and the trade-offs that private hospitals face. Foremost, by 

proposing a typology of healthcare institutions regarding their selection and integration of 4.0 technologies, it 

provides more granularity in the challenges decision makers face to invest in costly technologies and in the 

difficulties in linking technology use to improved patient healthcare quality. 

 
Keywords: healthcare 4.0; private hospitals; decision making. 

1. Introduction and framework 

Hospitals are increasingly turning to digital technology to improve patient care, with a focus on better 

outcomes, patient experience and patient safety. The prospective of a data-driven healthcare system is 
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spreading and becoming gradually accepted as an inescapable necessity for healthcare institutions. 

Digitalization touches different aspects of medical institutions, starting from the provision of care, to 

the management and control practices, onto the very professional identity of the medical teams.  

 

Although there is a gradual acceptation of healthcare 4.0 technologies in the medical profession, their 

spread and integration among medical institutions is uneven, as well as their uses and their impact on 

performance [1]. By focusing on the organizations’ functioning and capabilities it has been shown that 

some institutions are more ready than others to adopt new technologies. In successfully adopting digital 

health innovations, previous studies have highlighted different factors such as: (1) the organizations’ 

institutional readiness [2] encompassing its organizational vision, technical capability, agility, and 

talent; (2) the organizations’ capacity to undertake organizational changes and develop new capabilities 

to manage the shifts towards digital data-driven health [3] and towards more resilient behaviour [4]; (3) 

the organizations’ committed leadership and skilled workforce [5]. 

 

However, the adoption of these new technologies brings forth different managerial choices that 

hospitals have to make. In a resource-constrained context, the desire for digital innovation can enter in 

conflict with the practical realities of healthcare delivery [2], as hospitals need to balance future 

expectations and current clinical work.  

 

Despite expectations in terms of reducing the costs of treatments, improving the quality of the 

healthcare services and enhancing the patients’ experience, the adoption of healthcare 4.0 technologies 

comes with a cost in terms of financial, organizational [6] and time investments. According to [6] - 

while acknowledging the challenges and the complexity of digital transformation in healthcare - 

knowing where to allocate resources effectively and how to strategically plan them can mitigate some 

of these issues. 

 

The selection of technology in hospitals is a complex process that involves multiple considerations 

to ensure that the chosen technology aligns with the hospital’s strategic goals, improves patient care, 

and integrates well with existing systems. In analysing how hospitals make these decisions, different 

considerations are implied (i.e. the assessment of organizational readiness and needs, its strategic goals, 

its technical and financial feasibility, etc.) but we don’t have a precise insight on this selection process 

and the trade-offs made by hospital managers. These decisions are interesting to study because they 

provide a valuable insight into the balancing act that hospital managers often have to perform [7] in 

between sometimes conflicting objectives or stakeholders. 

 

Within this context of increasing 4.0 technological solutions for managing patient care, we aim to 

better understand the complex process by which private hospitals select and evaluate emerging 

technologies. In this study, the focus is on healthcare 4.0 technologies that can be leveraged to prevent, 

identify, and act on safety and quality issues [6] knowing that hospitals are more and more concerned 

with managing patient engagement [3]. As healthcare 4.0 technologies can be very diverse, have 
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different applications and evolve quickly [8], here particular attention is given to solutions based on 

blockchain, big data and AI for IoT. We identify the technologies that are used among a diverse set of 

six private French hospitals and shed light on how these institutions make sense of these technologies 

in the light of their objectives to improve the quality of healthcare. 

2. Methodology 

This study involved a qualitative methodology, including semi-directive interviews with key 

informants and non-participant observation. Interviews were conducted in six private hospitals in the 

Montpellier region (France), while a one year observation was made in just one of the hospitals by the 

second author.  

 

We targeted in particular persons involved in the management of the institutions, who could provide 

insights into our research objectives, such as: hospital managers, quality managers, and IT managers. 

To confront perspectives, we equally exchanged with doctors who had a long term investment in the 

respective hospitals (above 10 years of experience) and who were involved in decision making 

committees related to the use of new technologies. In conducting our qualitative study, we follow the 

model of [6] who adopt a cycle model of health technologies used to improve patient quality and safety, 

that comprises three categories: technologies for the prevention, the identification and the action on 

quality and safety events.  

 

We focused on private French healthcare providers which are more often overseen in recent research 

due to the national policies that orient studies mostly towards the safeguarding of public healthcare. 

Rather than choosing pioneer or champion institutions, on which recent qualitative studies already exist 

(i.e. [2], [3]) we adopted a broader spectre of hospitals to take into account some of the diversity of 

private healthcare institutions in terms of size, resources and specialization (medical and rehabilitative 

care; medicine, surgery and obstetrics; psychiatry).  

 

The Montpellier region is an interesting healthcare ecosystem that has received important public and 

private investments as part of a regional development plan that focused on specializing the area in three 

main domains: healthcare, education and international development. The concentration of private 

healthcare institutions in the region gave rise to increased competition, which is expected to play a role 

in the hospitals digital and technological development.  

 

3. Findings 

Our analysis brings forth more granularity in our understanding of how private healthcare institutions 

choose and use different emerging 4.0 technologies. First, we provide an overview of the 4.0 

technologies that were most commonly employed by private hospitals, showing that despite the hype 
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on digitalization most of these technologies haven’t yet made their way into healthcare practice. Our 

focus on understanding the criteria and the decision making processes taken into consideration when 

choosing to implement a new technology highlighted multiple trade-offs that managers had to make in 

order to balance expectations from multiple stakeholders (i.e. patients, medical staff, institutional 

partners, shareholders).  

 

Second, the multiple comparative analysis that included six private hospitals, different in terms of 

size, resources and specialization, allowed us to produce a typology that explains the diversity of health 

4.0 strategies adopted by these institutions. 

 

Finally, tracking the link between the use of a 4.0 technology and the improvement of patient 

healthcare quality proved to be particularly challenging for hospital managers. Difficulties have been 

stressed in terms of deciphering the new kind of data collected, making sense of it for the multiple layers 

of healthcare and making it operational and actionable for the medical teams in a short amount of time. 

This asked for a better integration among the teams (medical, technical, managerial).  

 

Despite a certain optimism around the potentials offered by these technologies, the road to digital 

transformation is fraught with many internal and external obstacles. In particular, we identified a certain 

pressure upon the hospital management, particularly from institutional partners and shareholders, to 

prove the effectiveness of these costly technologies in terms of healthcare quality and return on 

investment. 
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