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Purpose: purpose of this paper is to explore the profound impacts of advanced technologies—6 

such as AI, blockchain, IoT, and robotics—on management practices across various sectors.  7 

By examining sector-specific case studies, this paper seeks to uncover the nuanced ways in 8 

which advanced technologies influence management practices and to identify the competencies 9 

required for effective organizational leadership in this evolving landscape. The analysis 10 

highlights how different sectors adapt to technological advancements and the critical 11 

managerial skills needed to navigate these changes successfully. 12 

Design/methodology/approach: To achieve the objectives, the paper employs a qualitative 13 

research approach, incorporating a comprehensive review of existing literature and case studies 14 

from diverse sectors including healthcare, finance, manufacturing, retail, and transportation. 15 

The approach includes a detailed analysis of the integration and impact of advanced 16 

technologies on management practices. 17 

Findings: The adoption of advanced technologies across sectors reveals the need for specific 18 

managerial competencies. In healthcare, managers must excel in data analysis and ethical AI 19 

integration. The finance sector requires expertise in blockchain, AI, and cybersecurity. 20 

Manufacturing demands skills in technology management, workforce retraining,  21 

and cybersecurity. Retail managers need to integrate AI and IoT solutions while safeguarding 22 

data privacy, and those in transportation and logistics must oversee autonomous systems,  23 

real-time data, and workforce adjustments. Overall, managers need technological proficiency, 24 

analytical skills, cybersecurity awareness, and change management expertise. Continuous 25 

learning and adaptability are also crucial for navigating technological advancements and 26 

maintaining a competitive edge. 27 

Originality/value: This paper provides a novel examination of how advanced technologies 28 

influence management practices across different sectors, offering insights into both the benefits 29 

and challenges associated with these innovations. The value of the paper lies in its 30 

comprehensive analysis and sector-specific case studies, which contribute to a deeper 31 

understanding of the intersection between technology and management. The research is 32 

addressed to academics, industry professionals, and policy-makers interested in the evolving 33 

landscape of technology-driven management. 34 
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1. Introduction 1 

In the 21st century, the advent of advanced technologies has profoundly transformed how 2 

industries operate. Suchacka et al. (2023) provide an in-depth examination of Industry 4.0 3 

technologies, illustrating their transformative impact on industries and socio-economic 4 

structures. This analysis emphasizes the urgency for businesses to integrate these technologies 5 

to stay competitive and meet the demands of the modern market. Technologies such as AI, 6 

blockchain, IoT, and robotics have become integral to organizational strategies, leading to 7 

significant shifts in management practices across various sectors. These technologies offer 8 

unprecedented opportunities for efficiency, accuracy, and innovation, but they also present 9 

challenges that require new approaches in leadership, strategy, and human resource 10 

management. Additionally, Bilan et al. (2022) found that AI's application in organizational 11 

contexts extends beyond simple automation; it plays a crucial role in complex areas like 12 

decision support systems and knowledge management, fostering innovative organizational 13 

cultures. 14 

The integration of advanced technologies across diverse sectors is influenced by a multitude 15 

of factors that extend beyond mere leadership, encompassing strategic planning, quality 16 

management, and organizational competencies. Empirical evidence suggests that revitalized 17 

management practices are essential for the effective adoption and application of information 18 

technologies within various environments. These practices, which promote increased openness, 19 

mutual support, and risk-taking by employees and managers, have been shown to significantly 20 

impact the utilization and effectiveness of information technologies in organizations (Teece, 21 

2007; Stefan et al., 2022). For instance, the adoption of big data technologies in inter-22 

organizational settings can optimize collaboration processes and enhance cooperative dynamics 23 

when organizations pursue complementary motivations of learning and efficiency (Mikalef  24 

et al., 2019; Alaskar et al., 2024). Similarly, the strategic adoption of new technologies in firms 25 

is influenced by dispersed information and learning dynamics, which can lead to phenomena 26 

such as strategic delay and herding behavior, thereby affecting the timing and efficiency of 27 

technology adoption. 28 

Strategic planning and strategic quality management play a pivotal role in augmenting 29 

technology transfer competence. Research has indicated that strategic quality management may 30 

serve as a mediator in the relationship between strategic planning and technology transfer 31 

competence, underscoring the significance of synchronizing quality management practices with 32 

strategic objectives to promote technology adoption and transfer (García-Fernández et al., 33 

2022). This synchronization enables organizations to more effectively navigate the intricacies 34 

associated with technology integration, thereby enhancing their competitive advantage in 35 

emerging markets (Stefan et al., 2022). 36 

  37 
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In the manufacturing industry, the implementation of technology management practices – 1 

such as technology transfer, acquisition, process optimization, and absorption – has been shown 2 

to have a substantial effect on innovation performance. These practices contribute not only to 3 

advancements in process and product innovation but also stimulate methodological innovation, 4 

ultimately enhancing the overall performance and creativity of firms. This highlights the critical 5 

need for a comprehensive technology management strategy that encompasses multiple aspects 6 

of technological adoption and utilization. 7 

The interaction among information technology (IT), knowledge management, and human 8 

resource management capabilities represents a significant determinant of organizational 9 

performance. The enhancement of human resource management and knowledge management 10 

capabilities through IT capabilities subsequently leads to improved business performance 11 

within organizations (Agarwal et al., 2022). This interrelatedness of these capabilities indicates 12 

that organizations must cultivate and integrate these dynamic capabilities to succeed in the 13 

digital age. 14 

Furthermore, empirical evidence suggests a positive correlation between advanced human 15 

resource management practices and manufacturing flexibility. Organizations that adopt 16 

sophisticated human resource management systems generally demonstrate elevated levels of 17 

flexibility, a critical attribute for adapting to fluctuating market dynamics and technological 18 

innovations (Agarwal et al., 2022). This association underscores the importance for 19 

organizations to allocate resources towards human resource management practices that enhance 20 

flexibility and responsiveness. The digitalization of human resource processes is increasingly 21 

recognized as a key driver for enhancing sustainability and ethical practices within 22 

organizations (Kuzior, Kettler, Rąb, 2021). This shift aligns with the broader sector-specific 23 

impacts of advanced technologies on management practices, promoting efficiency and 24 

transparency. The integration of artificial intelligence into sustainability practices can 25 

significantly enhance resource management and environmental preservation. However,  26 

it also raises crucial ethical concerns, such as data privacy and algorithmic bias, which must be 27 

carefully addressed to ensure responsible AI deployment (Kuzior, Sira, Brożek, 2023). 28 

Knowledge management practices are crucial for enhancing innovation performance. 29 

Research indicates that a combined strategy involving "soft human resource management 30 

practices" alongside "hard IT practices" significantly fosters both product and process 31 

innovations within manufacturing organizations (Santoro et al., 2018). This integrated approach 32 

enables firms to adeptly manage their knowledge assets and utilize them to achieve innovative 33 

results. 34 

Within the framework of visual performance management, the implementation of visual 35 

strategies and performance management methodologies has been demonstrated to improve 36 

practices related to performance measurement and management. Such methodologies 37 

contribute to the continuous evolution of strategic initiatives, streamline performance 38 

evaluations, and cultivate an environment conducive to ongoing improvement and innovation. 39 



502 M. Sira 

This suggests that visual management systems can serve as a potent instrument for 1 

organizations aiming to enhance their operational efficiency and promote innovation (Furman, 2 

Małysa, 2023). 3 

Moreover, the implementation of formal management protocols and systematic frameworks 4 

in new product development initiatives has been associated with enhanced success rates in high-5 

technology enterprises. The establishment of structured management practices offers essential 6 

oversight and organization, effectively addressing the intricate challenges inherent in new 7 

product development, thereby leading to improved results (Cornwell et al., 2021). 8 

In summary, although leadership is undeniably significant, it is essential to recognize that 9 

other elements, including revitalized management practices, strategic planning, quality 10 

management, technology management, human resource management, knowledge management, 11 

and design management, are crucial for the successful adoption and integration of advanced 12 

technologies within diverse industries. Collectively, these factors enhance organizational 13 

efficiency, accuracy, innovation, and overall performance. 14 

This article aims to provide an in-depth analysis of how these advanced technologies impact 15 

management practices within different sectors. By exploring both the positive and negative 16 

effects, and examining real-world case studies, the nuanced ways will be uncovered in which 17 

technology reshapes management and what this means for the future of organizational 18 

leadership. 19 

2. Methodology 20 

This study employs a qualitative research methodology incorporating literature analysis and 21 

case studies. The research approach was designed to provide a comprehensive understanding 22 

of how advanced technologies impact management practices across different sectors. 23 

The study focuses on the period 2019-2024 to capture the most recent technological 24 

developments and their impact on management practices. This timeframe was chosen to analyse 25 

the latest implementations of advanced technologies, include both pre- and post-pandemic 26 

technological transformations, and ensure relevance and currency of findings. 27 

The literature review process involved analysing academic publications from Web of 28 

Science, Scopus, and Google Scholar databases. The use of these complementary databases 29 

enabled access to both established research published in journals and the latest developments 30 

in the field. Additional industry reports and technical documentation were used to supplement 31 

academic sources, particularly for recent technological implementations. 32 

The selection of sectors for analysis was based on three main criteria: level of technological 33 

transformation, economic impact, and diversity of technology applications. Healthcare, finance, 34 

manufacturing, retail, and transportation were chosen as they represent areas where advanced 35 
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technologies have demonstrated significant impact on management practices. These sectors 1 

also provide diverse examples of technology implementation and associated management 2 

challenges. 3 

Each sector was analysed through several key dimensions that are explicitly presented in 4 

the study. The analysis framework examined: technology implementation patterns (specific 5 

technologies and their applications), management challenges and responses to technological 6 

changes, required management competencies, and sector-specific barriers and benefits of 7 

technology adoption. Validation of research findings was conducted through use and 8 

comparison of information from various scientific sources as well as analysis of published case 9 

studies and industry examples. The combination of theoretical analysis and sector-specific 10 

examples provides insights that are valuable for both academic understanding and practical 11 

implementation. 12 

3. Sector-Specific Impacts 13 

3.1. Healthcare Sector 14 

The incorporation of the IoT and robotics has notably increased operational efficiency.  15 

IoT devices, such as wearable health monitors, allow for continuous patient monitoring, 16 

minimizing the need for in-person visits and enabling real-time data collection (Luo et al., 17 

2024). Robotics assist in surgical procedures, offering precision and reducing recovery times, 18 

which in turn improves patient outcomes and boosts hospital throughput (Chatterjee et al., 2024; 19 

Haidegger et al., 2022). The advent of advanced technologies has significantly enhanced the 20 

healthcare sector. AI and machine learning, for example, have revolutionized decision-making 21 

processes (Topol, 2019). AI-powered diagnostic tools improve the accuracy of medical image 22 

interpretation, facilitating earlier disease detection and enabling more personalized treatment 23 

plans (Chibugo et al., 2024). Predictive analytics further enhance patient management by 24 

forecasting health trends and optimizing resource allocation (Razzak et al., 2019).  25 

Nonetheless, the implementation of these technologies introduces several challenges.  26 

The use of AI in diagnostics raises ethical questions regarding transparency and accountability 27 

in decision-making, particularly when AI-generated recommendations conflict with human 28 

judgment (Nelson, Madiba, 2020). Additionally, integrating these new technologies with 29 

existing systems can be both expensive and complex, necessitating substantial investments in 30 

technology and training (Daugherty, Wilson, 2018).  31 

To exemplify the impact of these technologies in healthcare, consider the application of  32 

AI in personalized medicine at the Mayo Clinic, where AI algorithms analyse patient data to 33 

tailor treatment plans (Mayo Clinic, 2024). 34 
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The key impact areas and corresponding management responses in healthcare technology 1 

implementation are summarized in Table 1. 2 

Table 1. 3 
Impact Areas and Management Responses in Healthcare Technology 4 

Impact Areas and Corresponding Management Responses 

key impact areas management response 

AI-Enhanced Diagnostics Ethical AI integration and staff training 

Telehealth Expansion of remote care services 

Data Privacy Strengthening of data protection measure 

Source: developed by the author.  5 

As shown in Table 1, healthcare organizations are implementing various management 6 

responses to address technological changes. The implementation of these technologies brings 7 

both significant benefits and challenges to the sector. The healthcare sector has realized 8 

substantial benefits from technological advancement. AI-powered diagnostic tools have 9 

improved the precision of medical diagnoses, while IoT devices have revolutionized patient 10 

monitoring by enabling continuous observation. The integration of robotics in surgical 11 

procedures and automation in administrative tasks has increased operational efficiency, leading 12 

to improved patient care and resource utilization, while advanced analytics support better 13 

treatment planning and resource allocation. 14 

However, several significant barriers challenge technology adoption in healthcare. The high 15 

initial implementation costs and complex integration with legacy systems present financial and 16 

technical challenges. Additional barriers include the substantial investment required for staff 17 

training, ethical concerns regarding AI decision-making transparency, and the ongoing 18 

challenge of maintaining patient data privacy while leveraging advanced analytics for improved 19 

care delivery. 20 

3.2. Finance Sector 21 

In the financial sector, the integration of advanced technologies has resulted in significant 22 

enhancements. A notable example is blockchain technology, which has optimized operations, 23 

especially in trade finance, by delivering secure, transparent, and immutable records of 24 

transactions. This technological innovation has mitigated instances of fraud, bolstered trust,  25 

and accelerated transaction processing times (Mohd et al., 2024). Furthermore, artificial 26 

intelligence-driven financial services, such as robo-advisors, have enriched the customer 27 

experience by providing tailored investment recommendations and portfolio management 28 

solutions (Zhu et al., 2024). 29 

Notwithstanding the advantages associated with the incorporation of these technologies 30 

within the financial sector, the transition has not been devoid of challenges. Although 31 

blockchain technology is recognized for its security features, it remains susceptible to 32 

vulnerabilities, including hacking and fraudulent activities, particularly at the junctures where 33 

transactions intersect with conventional systems (Olaseni, Familoni, 2024). Furthermore,  34 
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the automation brought about by artificial intelligence and robotics may result in workforce 1 

displacement, especially in repetitive functions such as data entry and customer service 2 

(Adeyeri, 2024). 3 

The application of blockchain technology in trade finance by HSBC exemplifies its 4 

transformative potential within the financial sector. This implementation has notably decreased 5 

the duration necessary for processing letters of credit (SBC Bank Middle East Limited, 2020). 6 

In the domain of artificial intelligence, the financial advisory firm Betterment utilizes AI-driven 7 

platforms, providing clients with customized financial guidance at a cost that is significantly 8 

lower than that of conventional advisory services (Betterment LLC, 2024). 9 

Table 2 presents the main impact areas and management responses observed in financial 10 

technology adoption. 11 

Table 2. 12 
Impact Areas and Management Responses in Financial Technology 13 

Impact Areas and Corresponding Management Responses 

key impact areas management response 

Blockchain for Transactions Compliance and cybersecurity management 

AI in Wealth Management Balancing automation with personalization 

Source: developed by the author.  14 

Building upon the management responses outlined in Table 2, it is important to analyze 15 

both the advantages and challenges that these technologies bring to the financial sector.  16 

The implementation of advanced technologies in the financial sector has yielded notable 17 

advantages. Blockchain technology has enhanced transaction security through immutable 18 

record-keeping, while AI-driven solutions have enabled personalized financial services.  19 

The sector has achieved improved operational efficiency through automation, better risk 20 

management through advanced analytics, and enhanced market responsiveness through real-21 

time data analysis. 22 

The financial sector faces several implementation challenges in adopting these 23 

technologies. Cybersecurity risks and complex regulatory requirements pose significant 24 

barriers, while the integration of new systems with existing infrastructure presents technical 25 

challenges. Additionally, institutions must address the needs for comprehensive staff retraining 26 

and robust data management systems, particularly when handling sensitive financial 27 

information. 28 

3.3. Manufacturing Sector 29 

The manufacturing industry has experienced significant advantages due to the integration 30 

of advanced technologies. The implementation of robotics in production lines has enhanced 31 

both the speed and accuracy of manufacturing processes, while simultaneously lowering 32 

operational costs (Campilho, Silva, 2023). Additionally, the IoT has facilitated predictive 33 

maintenance, utilizing sensors to monitor equipment performance in real time. This capability 34 
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allows for the anticipation of potential failures prior to their occurrence, thereby reducing 1 

downtime and minimizing maintenance expenditures (Schymanietz et al., 2022). 2 

Nonetheless, the incorporation of these technologies within the manufacturing sector has 3 

also given rise to various challenges. The deployment of robotics, for instance, has generated 4 

workforce-related issues, particularly the disparity between the skill sets of existing employees 5 

and the requirements of an increasingly automated workspace, thereby necessitating 6 

comprehensive retraining and educational initiatives (Bárcia De Mattos et al., 2020). 7 

Additionally, the dependence on technological systems introduces potential vulnerabilities, 8 

including the risks associated with system malfunctions or cyber-attacks, which can lead to 9 

considerable disruptions in operational continuity (Ameta et al., 2024). 10 

Tesla's Gigafactory serves as a prominent example of the integration of robotics within the 11 

manufacturing sector, showcasing how automated processes have not only enhanced production 12 

capacity but also upheld product quality (Universal Robots, 2022). In a comparable manner, 13 

Siemens has implemented IoT technologies for predictive maintenance across its 14 

manufacturing facilities, illustrating the potential for such innovations to decrease operational 15 

downtime by 20% and generate significant savings in operational expenditures (Siemens, 16 

2024). The principal impact areas and management responses in manufacturing technology 17 

integration are outlined in Table 3. 18 

Table 3. 19 
Impact Areas and Management Responses in Manufacturing Technology 20 

Impact Areas and Corresponding Management Responses 

key impact areas management response 

Predictive Maintenance Shift to data-driven decision-making 

Automation Workforce retraining and technology integration 

Cybersecurity Development of robust security protocols 

Source: developed by the author.  21 

The management responses presented in Table 3 reflect the complex nature of technology 22 

integration in manufacturing. This complexity is further illustrated by examining the sector's 23 

benefits and challenges. The manufacturing sector has experienced significant advantages 24 

through technological integration. Robotics implementation has enhanced production precision 25 

and speed, while IoT-enabled predictive maintenance has reduced equipment downtime and 26 

maintenance costs. Advanced automation systems have improved production efficiency, quality 27 

control, and workplace safety, leading to increased productivity and reduced operational costs. 28 

These technologies have also enabled more flexible production processes and better inventory 29 

management. 30 

However, manufacturers face substantial challenges in technology implementation.  31 

The high costs of automation systems and the need for extensive workforce retraining present 32 

significant financial and organizational challenges. Integration with existing production 33 

systems, cybersecurity concerns for connected devices, and the need to maintain production 34 

continuity during technological transitions remain key barriers. Additionally, manufacturers 35 
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must address the social implications of automation and maintain workforce morale during 1 

technological transformation. 2 

3.4. Retail Sector 3 

In the retail industry, the integration of advanced technologies has significantly improved 4 

both customer engagement and operational efficiency. The advent of AI has transformed 5 

customer interactions by facilitating personalized marketing strategies. AI algorithms are 6 

employed to analyse consumer data, enabling the prediction of preferences and the 7 

customization of marketing messages, which subsequently results in increased conversion rates 8 

(Mele, Russo-Spena, 2023). Additionally, the IoT has enhanced inventory management 9 

processes by allowing for real-time monitoring of stock levels and the automation of reordering 10 

systems, thereby mitigating issues related to both overstock and stockouts (Mashayekhy et al., 11 

2022). 12 

The integration of technology in the retail sector presents several pressing concerns.  13 

The issue of data privacy becomes increasingly significant, as the extensive collection of 14 

consumer data may result in breaches if not adequately safeguarded (Filani, 2024). 15 

Furthermore, an excessive dependence on automated systems may lead to service interruptions 16 

in the event of technological failures, thereby detrimentally affecting customer satisfaction 17 

(Zhang, 2023). 18 

Amazon exemplifies the application of AI in the retail sector through its personalized 19 

recommendation system, which has demonstrably enhanced sales by customizing the shopping 20 

experience for individual consumers (Manasa, Jayanthila Devi, 2022). Concurrently, Walmart's 21 

adoption of the IoT for inventory management has led to the optimization of stock levels 22 

throughout its extensive global network, thereby minimizing waste and ensuring the consistent 23 

availability of products (Mashayekhy et al., 2022). Table 4 summarizes the key impact areas 24 

and management responses in retail technology implementation. 25 

Table 4. 26 
Impact Areas and Management Responses in Retail Technology 27 

Impact Areas and Corresponding Management Responses 

key impact areas management response 

IoT-Driven Supply Chain Optimization of logistics and inventory management 

AI for Customer Personalization Enhancing customer experiences while ensuring data privacy 

Technology Integration Managing legacy systems and new tech solutions 

Source: developed by the author.  28 

The management approaches outlined in Table 4 demonstrate the retail sector's adaptation 29 

to technological change. This adaptation process has resulted in both significant benefits and 30 

challenges. The retail sector has gained substantial benefits from technological adoption.  31 

AI-driven personalization has enhanced customer experience and increased sales conversion 32 

rates, while IoT applications have improved inventory management and supply chain 33 

efficiency. Advanced analytics have enabled better understanding of consumer behavior and 34 



508 M. Sira 

demand patterns, leading to optimized pricing strategies and reduced waste. These technologies 1 

have also facilitated the seamless integration of online and offline retail operations. 2 

Nevertheless, retailers encounter several implementation challenges. The need to protect 3 

customer data privacy while leveraging personalization technologies presents a significant 4 

challenge. Integration costs, especially for smaller retailers, and the complexity of 5 

implementing omnichannel solutions pose substantial barriers. Additionally, retailers must 6 

balance automation with maintaining personal customer service and manage the technical 7 

challenges of real-time inventory systems. 8 

3.5. Transportation and Logistics Sector 9 

The integration of advanced technologies such as autonomous vehicles, the IoT,  10 

and AI-driven logistics solutions is profoundly reshaping management practices within the 11 

transportation and logistics sector. These innovations have facilitated unprecedented levels of 12 

operational efficiency, contributed to the reduction of operational costs, and improved 13 

capabilities for real-time tracking and data analysis (Mohsen, 2023). Consequently, managers 14 

in this domain are increasingly responsible for supervising highly automated operations, 15 

making informed strategic decisions based on extensive real-time data, and ensuring the 16 

seamless incorporation of new technological advancements with pre-existing systems 17 

(Baimukhanbetova et al., 2023). 18 

The integration of autonomous vehicles and IoT devices within the realms of transportation 19 

and logistics presents a multitude of challenges for managers. Key issues include the necessity 20 

of ensuring the safety and reliability of autonomous systems, safeguarding against 21 

cybersecurity threats in an increasingly interconnected landscape, and managing the substantial 22 

capital expenditures required for the implementation of these technologies (Biswas, Wang, 23 

2023). Furthermore, managerial responsibilities extend to addressing the potential displacement 24 

of the workforce resulting from automation, necessitating the formulation of strategies for 25 

workforce retraining and redeployment (Ferreira, Reis, 2023). 26 

DHL has effectively utilized IoT technology to enhance its logistics operations,  27 

with a particular focus on shipment tracking and the optimization of delivery routes. The 28 

integration of IoT necessitated the development and implementation of new systems aimed at 29 

facilitating real-time data analysis and informed decision-making (DHL, n.d.). This transition 30 

also required the establishment of comprehensive training programs for employees to ensure 31 

they could proficiently utilize IoT tools and accurately interpret the data produced. Managers 32 

encountered the challenge of aligning IoT systems with existing logistics software, in addition 33 

to maintaining data integrity and security. Nevertheless, the deployment of IoT has resulted in 34 

marked improvements in delivery efficiency and heightened customer satisfaction (DHL, n.d.). 35 

The main impact areas and management responses in transportation and logistics technology 36 

adoption are presented in Table 5. 37 
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Table 5. 1 
Impact Areas and Management Responses in Transportation and Logistics Technology 2 

Impact Areas and Corresponding Management Responses 

key impact areas management response 

Autonomous Vehicles Development of new monitoring protocols and 

compliance strategies 

IoT-Driven Logistics Real-time tracking and operational efficiency 

Workforce Retraining Managing the transition to automated systems 

Source: developed by the author. 3 

Building on the management responses shown in Table 5, it is essential to understand the 4 

comprehensive impact of these technological implementations on the sector. The transportation 5 

and logistics sector has realized considerable advantages through technological 6 

implementation. IoT and AI applications have improved route optimization and real-time 7 

tracking capabilities, while autonomous systems have enhanced operational efficiency. 8 

Advanced analytics have enabled better fleet management and predictive maintenance, leading 9 

to reduced operational costs and improved service reliability. These technologies have also 10 

facilitated more accurate delivery time predictions and better resource allocation. 11 

The sector faces several significant implementation challenges. The high cost of 12 

autonomous vehicle technology and the need for extensive infrastructure upgrades present 13 

substantial financial barriers. Regulatory compliance, especially for autonomous systems,  14 

and cybersecurity concerns for connected vehicles pose ongoing challenges. Additionally,  15 

the sector must address workforce concerns regarding automation and ensure reliable system 16 

performance under various operational conditions. 17 

4. Role of the managers through the sectors 18 

In various sectors, the implementation of advanced technologies yields several common 19 

advantages, including heightened efficiency, cost reductions, and improved decision-making 20 

capabilities. Nonetheless, the adoption of these technologies also presents significant 21 

challenges, particularly regarding ethical implications, potential job displacement,  22 

and the complexities associated with integrating new systems into existing legacy 23 

infrastructures. 24 

Each industry demonstrates distinct adaptations to these technologies. It is imperative for 25 

managers across various sectors to cultivate new competencies and strategies to adeptly respond 26 

to these transformations. This necessitates an emphasis on lifelong learning and the capacity to 27 

effectively manage both technological and human resources. The role of managers is 28 

transitioning from the traditional oversight of operations to that of strategic leaders who can 29 

leverage technological advancements to drive organizational success. 30 
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Healthcare managers must embrace a collaborative leadership approach that fosters close 1 

cooperation with IT departments, data analysts, and healthcare professionals. This collaboration 2 

is essential to ensure that technological advancements serve to enhance patient care rather than 3 

impede it. Additionally, managers should formulate strategies for ongoing learning and 4 

professional development, thereby equipping their teams to effectively navigate the continually 5 

evolving technological landscape. Healthcare managers must embrace a collaborative 6 

leadership approach that fosters close cooperation with IT departments, data analysts, and 7 

healthcare professionals. This collaboration is essential to ensure that technological 8 

advancements serve to enhance patient care rather than impede it. Additionally, managers 9 

should formulate strategies for ongoing learning and professional development, thereby 10 

equipping their teams to effectively navigate the continually evolving technological landscape. 11 

Finance managers must embrace a proactive stance concerning technological 12 

advancements. This entails cultivating a comprehensive understanding of emerging 13 

technologies, remaining abreast of regulatory developments, and promoting an innovative 14 

culture within their teams. Additionally, it is essential for them to prioritize the establishment 15 

of trust with clients by ensuring that AI-driven services are transparent, secure, and closely 16 

aligned with the needs of their clientele. 17 

Manufacturing managers are required to formulate a strategic vision for the integration of 18 

technology that emphasizes long-term advantages rather than immediate profits. This approach 19 

necessitates investments in employee training initiatives, the cultivation of a culture dedicated 20 

to continuous improvement, and the establishment of robust partnerships with technology 21 

suppliers. Kuzior (2022) highlights that Industry 4.0, while driving efficiency, can cause 22 

technological unemployment, necessitating education reforms that combine technical and 23 

ethical training. Furthermore, managers must exhibit agility, remaining prepared to adapt to 24 

emerging technologies to ensure that their organizations maintain a competitive edge. 25 

In the retail sector, managers must adopt a collaborative leadership approach that 26 

emphasizes close cooperation between sales, marketing, inventory, and IT departments.  27 

This collaboration is crucial for ensuring that technological advancements and strategies align 28 

with customer needs and operational efficiency. Managers should work with IT teams to 29 

implement advanced systems for inventory management, customer relationship management 30 

(CRM), and data analytics, enhancing the customer experience and streamlining operations. 31 

Additionally, managers need to develop strategic visions that address market trends, consumer 32 

behaviour, and competitive pressures, leveraging data insights to optimize inventory, pricing, 33 

and sales strategies. Continuous learning and professional development are essential,  34 

with managers promoting ongoing training in new technologies, sales techniques, and customer 35 

service skills. Staying informed about industry trends and innovations allows managers to keep 36 

their teams agile and responsive. Furthermore, a customer-centric approach is vital, ensuring 37 

that technological implementations and strategies focus on improving the shopping experience. 38 

Retail managers must also demonstrate adaptability to shifting market conditions, seasonal 39 
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changes, and emerging technologies, embracing new tools and practices to enhance operational 1 

effectiveness and customer satisfaction. 2 

Professionals in the transportation and logistics sector are required to cultivate proficiency 3 

in the oversight of automated systems and the analysis of extensive datasets. It is imperative for 4 

these managers to remain abreast of technological innovations and regulatory developments to 5 

ensure their organizations maintain a competitive edge and adhere to compliance standards. 6 

Furthermore, management should prioritize the establishment of a culture centred on 7 

continuous improvement, wherein employees are motivated to adopt emerging technologies 8 

and acquire the skills essential for success within an industry characterized by rapid evolution. 9 

Table 6. 10 
Relevance of Competency Areas to Management 11 

Managers' Competencies 

competency area relevance to management 

Technical Proficiency Understanding and implementing advanced technologies 

Analytical Skills Leveraging data for strategic decision-making 

Cybersecurity Awareness Protecting organizational data and systems 

Change Management Leading teams through technological transitions 

Innovation Management Fostering and managing technological innovation 

Cross-Functional Collaboration Integrating diverse perspectives and expertise 

Source: developed by the author. 12 

In the contemporary technological environment characterized by rapid advancement,  13 

the incorporation of sophisticated technologies across diverse sectors necessitates that 14 

managers cultivate a novel set of competencies. Technical proficiency serves as a fundamental 15 

skill for managers, as they must possess a comprehensive understanding of the technologies 16 

being deployed within their organizations. Such knowledge equips them to proficiently 17 

supervise the integration of new tools and to ensure that technological innovations are 18 

congruent with organizational objectives. 19 

Analytical skills are becoming increasingly important, as the ability to interpret and use 20 

large data sets is essential to making informed decisions. Managers must be skilled at analysing 21 

data to uncover insights, predict trends, and drive strategies that enhance organizational 22 

performance. As digitalization continues to expand, cybersecurity awareness is another 23 

important area of competency. Managers are responsible for prioritizing data security, 24 

developing robust cybersecurity strategies, and ensuring that all levels of the organization are 25 

aware of potential risks and how to mitigate them. 26 

Considering ongoing technological advancements, effective change management emerges 27 

as an essential competency for facilitating team transitions. It is imperative for managers to 28 

promote a culture that values adaptability and continuous learning, thereby enabling employees 29 

to accept and integrate new technologies and processes. Furthermore, innovation management 30 

is critical to steering technological change. Managers are tasked with fostering creativity, 31 

mitigating the risks associated with the adoption of new technologies, and ensuring that 32 

innovations are congruent with the organization's long-term strategic goals. 33 
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In conclusion, cross-functional collaboration is paramount in a technology-oriented 1 

environment, where effective management necessitates the integration of varied perspectives 2 

and expertise from multiple departments. It is imperative for managers to foster collaboration 3 

and communication among diverse teams, thereby ensuring that the organization's collective 4 

knowledge and competencies are utilized to optimize the advantages of technological 5 

integration. 6 

The emergence of advanced technologies has significantly transformed the managerial 7 

landscape, prompting a reevaluation of the competencies deemed essential for effective 8 

management. Traditionally, managers depended on conventional competencies, notably 9 

technical expertise, which entailed a comprehensive understanding of specific industry 10 

practices and processes. Additionally, effective people management was fundamental, focusing 11 

on leadership, motivation, and team-building capabilities. Furthermore, problem-solving skills, 12 

characterized by analytical reasoning and decision-making proficiency, along with financial 13 

acumen – encompassing the interpretation of financial statements and budgeting – were integral 14 

components of the conventional managerial role. 15 

In contrast, the contemporary digital landscape necessitates a more extensive and varied 16 

skill set. Digital literacy has emerged as a fundamental competency, requiring managers to 17 

demonstrate proficiency in the use of digital tools and platforms. Furthermore, data analytics 18 

has become a critical capability, empowering managers to analyse data effectively and make 19 

informed, data-driven decisions. The ability to manage change has gained paramount 20 

importance, as managers are now required to be adaptable and adept at guiding their 21 

organizations through ongoing transformations. Additionally, fostering innovation –22 

characterized by creativity and a readiness to experiment with novel ideas – has become integral 23 

to driving organizational growth. Moreover, customer centricity, which emphasizes the 24 

understanding and fulfilment of customer needs, has transitioned into a core component of 25 

digital strategy and experience design. 26 

An analysis of managerial roles in traditional versus digital contexts indicates notable 27 

transformations in the requisite competencies. Technical proficiency, which was once  28 

a fundamental necessity, has transitioned into a domain of specialized knowledge situated 29 

within a more expansive digital framework. While personnel management continues to be vital, 30 

it now encompasses an augmented emphasis on cultivating digital talent and promoting 31 

collaborative efforts. The significance of problem-solving, inherently essential, has been 32 

enhanced through the incorporation of data analytics and a more strategic approach. Moreover, 33 

financial literacy has broadened to encompass digital financial management practices and the 34 

assessment of return on investment (ROI). 35 

Significant transformations have taken place in managerial competencies, mirroring the 36 

changing requirements of the digital era. It is imperative for managers to transition from  37 

a reliance on technical proficiency to a foundation in digital literacy, thereby acquiring a more 38 

comprehensive skill set that extends beyond industry-specific expertise. The emphasis has 39 
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shifted from routine operational responsibilities to a focus on strategic planning and innovation, 1 

compelling managers to adopt a long-term perspective and prioritize sustainability initiatives. 2 

Furthermore, the traditional focus on individual performance has evolved into an essential 3 

recognition of the importance of fostering teamwork and collaboration as vital components of 4 

driving digital transformation. Consequently, contemporary managers are required to be 5 

adaptable, technologically competent leaders capable of navigating complexity, spearheading 6 

innovation, and generating value within an increasingly interconnected global landscape. 7 

5. Conclusions 8 

As organizations continue to integrate advanced technologies, the application of 9 

combinatorial models of artificial intelligence will be crucial for sustainable development, 10 

enabling more nuanced and effective decision-making processes that align with both 11 

organizational goals and external environmental changes (Kuzior et al., 2021).  12 

The incorporation of advanced technologies across diverse sectors has fundamentally altered 13 

management practices, yielding considerable advantages while also posing significant 14 

challenges. These transformations necessitate a reevaluation of conventional management 15 

methodologies and the cultivation of new skills and strategies. 16 

As we look to the future, the impact of advanced technologies on management practices is 17 

expected to intensify. Consequently, managers will be required to exhibit greater agility, 18 

technological proficiency, and ethical awareness to effectively navigate the complexities 19 

inherent in a technology-driven landscape. 20 

To maintain a competitive edge, it is imperative for managers to prioritize ongoing 21 

education and to remain abreast of technological innovations pertinent to their industries.  22 

As Industry 4.0 continues to reshape our world, we must address the ethical challenges it 23 

presents. As noted in contemporary studies, proactive ethical frameworks will be essential to 24 

ensuring that these advancements benefit society (Fobel, Kuzior, 2019). Additionally,  25 

a proactive stance toward addressing ethical considerations and the implications for the 26 

workforce should be adopted. This entails ensuring that the integration of technology is 27 

conducted in a manner that yields benefits not only for the organization but also for society. 28 

The future of management in an increasingly technology-driven environment necessitates  29 

a nuanced equilibrium between the adoption of innovative practices and the effective 30 

management of the human dimensions associated with organizational transformation. 31 

Collaboration between academic institutions and industry stakeholders must be fostered to 32 

adequately prepare future managers for this dynamic landscape, thereby equipping them with 33 

the essential skills and knowledge for success. 34 
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Further research could explore the application of AI in additional sectors, such as education, 1 

energy, agriculture, finance, and public administration, where its impact has already shown 2 

significant promise. For instance, Skrynnyk et al. (2022) highlight the transformative impact of 3 

AI on education, demonstrating how AI technologies can personalize learning,  4 

provide immediate feedback, and streamline administrative processes. In the energy sector,  5 

AI can optimize energy consumption and improve grid management. In agriculture, AI aids in 6 

precision farming, crop monitoring, and yield prediction. In finance, AI enhances fraud 7 

detection, risk management, and customer service. Public administration can benefit from  8 

AI through improved service delivery, resource management, and data-driven decision-making. 9 

Expanding research into these areas could reveal substantial benefits, driving innovation, 10 

efficiency, and adaptability across a wide range of industries. 11 
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