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Introduction  

 
Since the introduction of the Industry 4.0 concept in 2011, the digital transformation associated with it has 

attracted attention from both industrial enterprises and governments around the world (Ghobakhloo, 2020). 

Industry 4.0 builds on the ongoing shift toward a knowledge-based society and is reinforced by the digitalization 

and cybernization of production, services, and public administration – changes that fundamentally affect the 

required qualifications and the labour market, including their social impacts (Trading Economics, 2024). 

Gradually, they bring transformations in work organization, employee roles, and the structure and content of 

professions, leading to the emergence of new skills and implications for employment. As a result, it will be 

necessary to redefine the labour market, education, and social policies (Digitální Česko, 2025).  

This approach is often described as the “human out of the loop” model, since the main decision-making and 

control processes occur autonomously through interconnected systems, algorithms, and artificial intelligence, 

while the human role is largely limited to supervision, maintenance, and parameter setting. Over time, however, 

it has become clear that such a model encounters limitation when faced with real global challenges. Climate 

change, the COVID-19 pandemic, and geopolitical crises have revealed the vulnerability of highly automated 

systems and demonstrated the need for greater adaptability, flexibility, and human involvement in production 

processes (cf. Goswami, 2021; Willett, 2022; Golovianko et al., 2023). These developments have led to a re-

evaluation of industrial strategies and drawn attention to the importance of including a social dimension in 

Abstract  

This study examines the transformation of the professional competencies of real estate sector workers in the 

Czech Republic in the context of digitalization, the implementation of artificial intelligence, and the emergence 

of the Industry 5.0 concept, which emphasizes a human-centred approach, sustainability, and cooperation 

between humans and technology. The aim is to analyse how these processes influence the nature of lifelong 

professional learning and the development of new metacompetencies in a digitally transformed environment. 

The research employs a mixed-methods design combining a quantitative questionnaire survey (n = 79) and a 

qualitative analysis of eight semi-structured interviews. The quantitative data indicated that the greatest use of 

AI was in text automation, work with visual materials, and document digitalization. The qualitative part 

identified three competence trajectories: digital adaptability, ethical and decision-making competencies in the 

context of AI, and complex interdisciplinary learning. The findings confirm a shift from technical skills toward 

metacompetencies encompassing reflective learning, ethical responsibility, and the ability to collaborate across 

disciplines. The study emphasizes the need for the concept of Continuing Education 5.0, which develops 

digital intelligence, ethical culture, and networked collaboration as key elements of sustainability in the real 

estate sector. 

Keywords: artificial intelligence, Industry 5.0, lifelong learning, professional competence transformation, 

real estate services  



technological progress, represented by human capital, cooperation, and resilience. It has become evident that 

reliance on technological autonomy alone is insufficient, and the new industrial strategy therefore seeks to position 

humans back at the centre of management and decision-making, not as passive operators but as active co-creators 

of innovation, value, and strategy. This approach, known as the “human in the loop”, means that people remain 

an essential part of decision-making processes and work with technologies that enhance their abilities rather than 

replace them. This shift in perspective gave rise to the concept of Industry 5.0, which emphasizes human creativity, 

cooperation, social responsibility, resilience, and sustainability as central elements of industrial transformation 

(cf. Golovianko et al., 2023). 

Unlike its predecessor, Industry 5.0 does not focus solely on technological advancement but seeks a holistic 

approach that connects technological efficiency with environmental and social responsibility. Technology is not 

an end in itself but a tool for strengthening human capabilities and improving the quality of life. In this new stage 

of industrial development, the importance of skills related to artificial intelligence, the circular economy, ethical 

technology use, and corporate social responsibility continues to grow. Corporate education has thus become a key 

instrument for workforce development, as it must respond not only to digitalization but also to the environmental 

and social demands associated with the new phase of industrial transformation. The success of both companies 

and employees increasingly depends on their ability to combine technical expertise with soft skills, sustainability, 

and lifelong learning (Friedman, 2023). 

This study focuses on the real estate services sector, which in recent years has undergone significant digital 

transformation through technologies collectively referred to as “PropTech”, a term that is now established in both 

academic and professional discourse and is understood as part of the wider digital transformation of the real estate 

industry and represents a shift towards technology-driven innovation in data, transactions, and the design of 

buildings and cities (Tagliaro et al., 2025). 

In the real estate sector, data have a central role in business processes, and artificial intelligence (AI) now plays a 

crucial part in transforming operations and decision-making, with a variety of tools developed by both start-ups 

and established PropTech companies enabling the automation of routine tasks, more efficient data management, 

and personalized services (Gardes, 2025). This technological transformation, and the transition from Industry 4.0 

to 5.0, places new demands on employees’ skills and creates the need for lifelong professional learning, and the 

aim of this study is to examine how digitalization, artificial intelligence, and the principles of Industry 5.0 are 

reshaping professional competencies and lifelong learning among real estate professionals in the Czech Republic. 

The study identifies key trends in adapting to technological innovation, and in the ethical and cooperative 

dimensions of professional practice, and formulates the foundations for the concept of Education 5.0, which 

connects technological progress with the development of human capital and social sustainability. 

 

Analysis of Labour Market Changes in the Context of Digitalization and the Real Estate 

Services Sector in the Czech Republic 

 
Employment in the Czech Republic has long remained at a very high level compared with other European 

countries and continues to show stable growth. In the second quarter of 2025, the employment rate among people 

aged 15–64 reached 75.7%, representing a year-on-year increase of 0.4 percentage points (Czech Statistical Office, 

2025). The total number of employed people stood at 5,243,500, which is 76,200 more than in the same period of 

the previous year. Employment in the tertiary sector increased by 88,000 year on year, with the fastest growth 

recorded in the fields of cultural, entertainment, and recreational activities (+24.3%), information and 

communication activities (+9.1%), and other services (+11.3%). 

From the perspective of analysing the real estate services sector in the Czech Republic, real estate activities form 

an important and structurally specific part of the national economy. The sector accounts for roughly 12% of gross 

value added, and after adjusting for imputed rent, its share represents around 3% of both gross value added and 

total employment (Czech Statistical Office, 2025). In recent years, the Czech real estate market has been in an 

expansionary phase, as evidenced by the strong growth of residential property prices. In the first quarter of 2025, 

the housing price index rose by 10% year on year, with prices of new dwellings increasing by 13% and those of 

older ones by 9.3% (Grossmann et al., 2025). The pace of price growth in the Czech Republic ranks among the 

fastest third within the European Union, and the continuing rise in prices outpaces the overall economic cycle, 

which may indicate that the economy is transitioning into a phase of expansion. 

A synthesis of labour market changes and the development of the real estate services sector shows that these two 

areas can no longer be viewed in isolation. Digital transformation, the emergence of the Industry 5.0 concept, and 



the growth of PropTech technologies are creating new forms of interdependence and cooperation between the ICT 

sector and real estate services. 

Continuing Education 5.0 in the Real Estate Sector 

 
Continuing Education 5.0 in the real estate sector represents a key instrument for adapting the workforce to the 

structural changes brought about by Industry 5.0, digitalization, and the development of PropTech technologies. 

These changes are fundamentally transforming the nature of professional activities, organizational models, and 

skill requirements, leading to the emergence of new forms of interconnection between the ICT and real estate 

sectors. The synthesis of these areas shows that continuing education can no longer be viewed merely as a means 

of updating professional knowledge but rather as a strategic process for developing complex competencies that 

are essential for sustainable growth, innovation, and market resilience. A central role is played not only by digital 

and technical skills but also by the ability to engage in interdisciplinary collaboration, apply systems thinking, use 

technology ethically, and work effectively with data (Veteška, 2016). 

It follows that today’s real estate market requires professionals to engage in continuous development of their 

expertise, and one of the key drivers of these changes is the steady increase in the volume of data that must be 

processed efficiently to be fully utilized. This trend has led to the growth of advanced technologies for working 

with large data sets, such as machine learning and artificial intelligence (Ellili et al., 2023), with companies 

therefore needing to develop employee skills systematically in the areas of automation, digitalization, data literacy, 

and innovation. Instead of one-off training sessions, greater emphasis will increasingly be placed on ongoing 

professional development, internal mentoring, retraining programmes, and collaboration with universities and 

educational and research institutions (Rikala et al., 2024). 

At the core of the Continuing Education 5.0 concept lies sustainability, understood not only as an environmental 

but also as a social and economic principle. A systematic literature review by Al-haimi et al. (2025) focusing on 

the digital transformation of the real estate sector identified 36 relevant studies confirming that the implementation 

of technologies such as artificial intelligence, the Internet of Things, blockchain, and augmented and virtual reality 

significantly increases operational efficiency, improves data-driven decision-making, and deepens user 

engagement. 

In terms of implementing artificial intelligence in the real estate sector, a substantial body of research already 

exists describing structural changes across the entire value chain – from predictive market analytics and asset 

valuation to the automation of transactional and back-office processes, as well as the personalization of client 

interactions (Huang & Rust, 2018; Ameen et al., 2021). However, these benefits are accompanied by the 

augmentation–automation paradox (Raisch & Krakowski, 2021): AI tools both extend human capabilities and 

standardize decision-making and can therefore be perceived as a potential threat to the professional autonomy of 

real estate practitioners (Gardes, 2025). 

Workers in the real estate sector represent a vital part of the market infrastructure, as they facilitate capital, 

property, and insurance transactions, influence client decision-making, and contribute to the transparent and 

efficient functioning of the market. Lifelong professional learning is therefore not an optional supplement but a 

systemic precondition for sustainability, competitiveness, and ethical professional practice in the context of digital 

transformation and Industry 5.0. 

Research Methods 

 
This research focused on analysing the use of artificial intelligence in the real estate services sector in the Czech 

Republic and was designed as a mixed-methods study combining quantitative and qualitative methodological 

approaches. The chosen mixed-methods design reflects the need to capture the complex nature of the phenomenon, 

which encompasses technological, organizational, and human dimensions of the transformation of the real estate 

sector in the context of the emergence of Industry 5.0. The quantitative component made it possible to examine 

the extent and forms of artificial intelligence use across the sector and to identify trends and patterns in its 

implementation. The qualitative component then provided deeper insight into the context of AI use and into the 

changing competence requirements placed on professionals in this field. Combining the two methodological 

approaches strengthened the validity of the findings and enabled the formulation of more comprehensive 

conclusions and implications for future practice. 

The quantitative phase of the research was conducted through an online questionnaire survey, in which a total of 

116 entities, selected by random sampling, were contacted and 79 responses were received from organizations 

operating as real estate agencies, brokerage firms, or property management companies. The aim of this phase was 



to assess the level of application of artificial intelligence and related digital technologies in real-world practice 

and to identify their benefits and limitations. This was followed by a qualitative phase, in which selected 

participants were invited to take part in semi-structured interviews, which enabled a more detailed analysis of the 

factors influencing the implementation of artificial intelligence, including perceptions of its organizational 

impacts, barriers to adoption, and the specific competence needs of workers in the real estate services sector. 

The results of the qualitative analysis contribute to a systematic overview of the key competencies necessary for 

effective application of artificial intelligence and provide a basis for developing continuing education strategies 

that can enhance the competitiveness of the real estate sector in the context of the digital economy and the rise of 

Industry 5.0. 

Research Results 

 
The results of the survey, summarized in Table 1, show that the use of artificial intelligence in the real estate 

services sector in the Czech Republic extends across a wide range of areas. These reflect the structural 

transformation of the entire industry and fundamentally redefine the professional competence requirements of its 

workforce. 

 
Table 1: Areas of Artificial Intelligence Application in the Real Estate Services Sector in the Czech 

Republic 

Area of Education and 

Development 

Frequency of Artificial 

Intelligence Use 
% 

Digitalization of Legal and 

Contractual Documents 
49 62% 

Use of AI in Text Processing 

(Automated Analysis and Content 

Generation) 

60 76% 

Use of AI in Working with Visual 

Materials (Photographs, Videos, 

Virtual Tours) 

70 71% 

Use of AI in Data Processing 

(Scoring, Predictive Analytics, 

Calculators, Market Monitoring) 

40 51% 

Use of AI in Marketing and Social 

Media Management (Targeting, 

Offer Personalization) 

42 53% 

Digital Security, Data Protection, 

and Cyber Resilience 
49 62% 

AI Agents and Process Automation 

(Chatbots, Automated Workflows) 
51 65% 

Source: Authors’ elaboration 

 
The highest level of AI implementation was recorded in the area of automated text processing and content 

generation (76%), which reflects the need to process large volumes of information efficiently, accelerate 

administrative procedures, and increase the accuracy and consistency of documentation. A similarly high 

proportion of respondents reported using AI for working with visual materials (71%), including automated photo 

editing, visualization generation, and the creation of virtual tours, which illustrates the growing importance of 

visual property presentation in a competitive market environment. 

 

Attention is also directed towards process automation through AI agents (65%) and the digitalization of legal and 

contractual documents (62%), pointing to an increasing need to streamline routine tasks, minimize errors, and 

ensure greater legal certainty in business transactions. Areas related to predictive data analysis (51%) and targeted 

marketing (53%) confirm a shift towards data-driven decision-making and service personalization. Respondents 

also attached significant importance to digital security, data protection, and cyber resilience (62%), which 

constitute essential prerequisites for the trustworthiness and sustainability of digital innovations in the real estate 

market environment. 

 

Based on the online survey, further attention was devoted to planned projects involving the implementation of 

artificial intelligence in real estate sector processes. The results show that the most frequently planned innovations 



include chatbots integrated into company websites (85%), digitalization of contractual documents (76%), and 

digital client onboarding (74%). These areas reflect the growing emphasis on automating customer 

communication, streamlining administrative processes, and improving user experience (see Figure 1). 

 

 

 

 

 

 

 

 
 

Figure 1: Most Frequently Planned AI-Driven Innovations in the Real Estate Services Sector in the Czech 

Republic 

 
Source: Authors’ elaboration 

 
Additional representation was found in projects related to text generation (71%) and visual content creation (62%), 

indicating a shift toward data-driven content and personalized marketing strategies, and confirming the trend that 

digital transformation permeates all key areas of real estate business, from front-office interactions to back-office 

automation. However, the data analysis also reveals that current projects focus primarily on technical and 

operational dimensions, while less attention is given to strategic priorities associated with the emergence of 

Industry 5.0. For this reason, a qualitative part of the research was also conducted, which, through semi-structured 

interviews with eight industry experts, enabled a deeper understanding of the organizational and human aspects 

of implementing artificial intelligence. These findings complement the quantitative data by providing an 

interpretation of broader contextual meanings and offer a more comprehensive insight into the challenges that 

digitalization brings to this segment. 

 

Based on semi-structured interviews with eight professionals from the real estate sector, a qualitative analysis was 

carried out to examine the effects of digitalization, automation, and the use of AI tools on employees’ 

competences. The interviews were analysed using open coding (Strauss & Corbin, 1998), with individual codes 

subsequently grouped into thematic categories reflecting new forms of professional learning and the changing 

nature of work roles in the context of Industry 5.0 and the development of PropTech technologies. The analysis 

identified three main categories regarding the impact of technological change on professional competences, as 

depicted in Table 2: 

 
Table 2: Results of Qualitative Analysis of the Impact of Digitalization and Artificial Intelligence on the 

Professional Competences of Real Estate Sector Employees 

 

Category Examples of Codes Identified in the Data 
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AI text generation

Digital client onboarding

Digitalisation of contractual documents

Website chatbot



Digital Adaptability and Skills Transfer 

adapting to new systems and applications; learning 

through trial and error; searching for information and 

online tutorials; self-directed learning; sharing 

experiences with colleagues; microlearning; 

knowledge transfer across different technologies 

(CRM, AI tools, visualizations); interest in 

continuous learning; improved work efficiency 

through digital tools; learning by doing 

Ethical and Decision-Making Competences in the 

Context of AI 

 

responsibility for AI-assisted decision-making; 

property valuation and sales; verification of 

predictive model outputs; critical evaluation of 

algorithmic recommendations; balancing human 

judgment; ethical handling of client data; concerns 

about loss of autonomy; reflection on the effects of 

automation on clients 

Complex Learning and Interdisciplinary 

Collaboration 

collaboration among real estate agents, IT specialists, 

lawyers, and marketing professionals; sharing 

knowledge about digital trends (AI, PropTech); 

participation in teams implementing new 

technologies; combining technical and soft skills; 

emergence of new professional roles such as digital 

coordinator and data analyst 

Source: Authors’ elaboration 

 

The first category, digital adaptability and skills transfer, represents a key factor in the professional flexibility of 

employees in the real estate sector amid rapidly evolving technologies. The interview analysis showed that real 

estate agents and property management specialists must constantly adapt to new digital systems – from CRM 

platforms and automated marketing tools to visualization systems and applications using artificial intelligence for 

market price estimation or predictive demand analysis. Digital adaptability thus becomes not only a technical 

competence but also a cognitive and attitudinal one, shaping the ability to respond innovatively to technological 

change, to use digital resources effectively, and to maintain professional competitiveness in the era of Industry 

5.0. 

The second category, ethical and decision-making competences in the context of AI, reflects the need to redefine 

the boundary between human decision-making and automated processes. Respondents emphasized responsibility 

for the outcomes of AI-supported decisions and the importance of critically verifying both data accuracy and 

algorithmic outputs. Their accounts revealed an awareness that technological tools can optimize performance but 

cannot replace human ethical judgment. Within the real estate sector, concerns about the loss of professional 

autonomy emerge particularly in situations where AI-driven systems recommend specific procedures, pricing 

strategies, or types of client communication. These tools, often implemented in the form of CRM systems, scoring 

models, or predictive algorithms, work with extensive data sets and generate suggestions intended to support 

agents’ decision-making. Several respondents noted that, although the system offers rational, data-based options, 

these do not always correspond to the context of a specific client or locality, which creates an ethical and 

professional dilemma over whether to rely on the algorithm or on personal experience and intuition. The category 

thus confirms that ethical competence is becoming an integral part of professional expertise in the digital age. 

The third category, complex learning and interdisciplinary collaboration, reflects a deeper transformation in the 

nature of professional development that extends beyond individual education. Respondents observed that effective 

performance in a digitalized work environment requires the ability to collaborate across professional domains, 

such as IT, law, marketing, and data analytics. In real estate practice, this interdisciplinarity takes a concrete form 

in processes that link technological infrastructure with the legal and commercial aspects of transactions. Agents, 

for example, must consult with IT specialists when implementing new CRM systems, visualization tools, or 

automated client communication platforms. Legal experts have become indispensable in evaluating electronic 

contracts, ensuring compliance with data protection legislation (GDPR), and implementing digital signatures. 

Learning here takes place as a dynamic interaction based on experience sharing, team reflection, and collaborative 

problem solving. Alongside technical competences, the development of so-called “soft skills”, particularly 

communication, coordination, and empathy, is also strengthened, as these enable the effective transfer of 

knowledge across different professional domains. 

 

Discussion 

 



The findings of the research confirm that the implementation of artificial intelligence (AI) tools in the real estate 

sector represents a fundamental transformation of professional structures, work roles, and educational needs. The 

quantitative part of the survey showed that in the Czech Republic the most significant effects are evident in areas 

related to document digitalization, administrative process automation, and AI-assisted content creation. These 

findings reflect a shift from the traditional model of real estate services, based on personal expertise and 

experience, toward a model that is data driven, technologically supported, and process automated. At the same 

time, the qualitative findings reveal that this technological transformation also brings new challenges related to 

professional identity, ethical responsibility, and the need to develop new forms of learning. 

The interview analysis revealed that one of the key adaptation mechanisms among real estate professionals is 

digital adaptability and skills transfer – that is, the ability to learn continuously, master new digital systems, and 

transfer experience effectively across different technological environments. The results also indicate that a new 

type of professional is emerging within the real estate sector: a technologically competent individual who 

integrates digital literacy with business and social skills. 

 

The research showed that real estate agents are increasingly engaging in interdisciplinary collaboration with IT 

specialists, lawyers, and data analysts, which is fundamentally transforming the nature of their professional 

learning. The educational process is shifting from individual knowledge acquisition to team-based reflection and 

cross-professional knowledge sharing – a development that is leading to the emergence of a hybrid professional 

identity that integrates technical, legal, and communication competences and enables the effective implementation 

of artificial intelligence in accordance with the principles of Industry 5.0. 

 

Based on the qualitative analysis, three key areas were identified that reflect the changing nature of professional 

competences in the real estate sector in connection with digitalization and the implementation of AI tools. These 

areas not only represent the current state of professional learning and worker adaptation but also indicate the future 

direction of competence development in the context of Industry 5.0. Table 3 summarizes the research findings by 

category, theoretical implications, and recommendations for professional practice and education. 



Table 3: Synthesis of Findings and Forecast of Professional Competence Development among Real Estate 

Sector Employees in Industry 5.0 

 

Source: Authors’ elaboration 

Category Current State (Research Findings) 

Competence Development 

Forecast / Theoretical 

Implications 

Recommendations for 

Practice and Education 

Digital Adaptability and 

Skills Transfer 

In practice, adaptive and 

predominantly informal learning 

prevails, based on trial and error, 

independent information seeking, and 

experience sharing. Digital literacy 

serves as a key prerequisite for 

professional flexibility. 

A shift is expected from digital 

literacy to digital intelligence, 

understood as the ability to 

reflect on one’s own learning 

within a technologically 

dynamic environment. The 

concept of meta-adaptive 

competence is emerging, 

encompassing the capacity to 

critically understand data 

structures and their use in 

decision-making processes (cf. 

Friedman, 2023; Rikala et al., 

2024; Carminati et al., 2025). 

Implement systematic 

educational models that support 

adaptive and reflective learning. 

Develop modular curricula 

focused on fostering digital 

intelligence, metacognitive 

strategies, and adaptation to 

new technologies. The findings 

also suggest the inclusion of 

mentoring and peer learning as 

effective approaches. 

Ethical and Decision-

Making Competences in 

the Context of AI 

Respondents reflected on the tension 

between human judgment and 

algorithmic recommendation. 

Concerns emerged regarding the loss 

of professional autonomy and 

responsibility for outputs generated 

by AI. 

A new ethical framework of 

professional practice is taking 

shape. There is a growing need 

for algorithmic accountability, 

meaning the ability not only to 

use AI but also to understand its 

decision-making logics, 

interpret algorithmic outputs, 

and assume responsibility for 

their application (cf. Granata et 

al., 2024; Carminati et al., 2025; 

Gardes, 2025). 

 

Integrate AI ethics, critical 

thinking, and algorithmic 

process analysis into 

professional education. Based 

on the research findings, it is 

recommended to develop 

professional ethical codes and 

educational modules aimed at 

fostering ethical reflection in 

working with data and 

algorithms. 

Complex Learning and 

Interdisciplinary 

Collaboration 

Real estate professionals are 

increasingly collaborating with IT 

specialists, lawyers, and data analysts. 

Hybrid professional identities and 

coordination roles are emerging as a 

result. 

The direction of development 

points to the emergence of 

interdisciplinary teams in which 

the boundaries between 

professions are becoming 

blurred, and a key competence 

is the ability to translate 

between technological, legal, 

and commercial discourses (cf. 

Gamberini & Pluchino, 2024; 

Granata et al., 2024; Carminati 

et al., 2025). 

Support the development of 

interdisciplinary educational 

modules that combine the 

technical, legal, and social 

aspects of professional practice. 

Introduce project-based learning 

formats and networked learning. 

Strengthen employees’ 

communication and 

coordination skills. 



The table shows that the transformation of professional competences in the real estate sector extends beyond 

technical knowledge and emphasizes the development of metacognitive, ethical, and collaborative skills. The key 

metacompetence in the era of Industry 5.0 is adaptive capacity, which enables professionals to navigate 

technologically driven environments through strategic flexibility, digital literacy, and human-centred abilities. 

Research (Mourtzis, 2023; Ikenga & van der Sijde, 2024) indicates that these competences integrate technical 

proficiency with critical thinking, sustainability, and autonomous learning. Metacompetence thus provides a 

central framework for professional adaptability and workforce development in the context of transformation 

toward a human-centric industry. 

 

The data presented in Table 3 demonstrate that digitalization and the implementation of artificial intelligence tools 

are transforming the nature of professional learning – from individual skill acquisition toward team-based, 

reflective, and interdisciplinary collaboration. These tendencies correspond to the principles of Industry 5.0, which 

link technological progress with human creativity, responsibility, and cooperation. The identified competences 

therefore form the basis for the development of the concept of Education 5.0, which reflects the need for long-

term cultivation of adaptive, ethically grounded, and systemically minded professionals capable of functioning 

within a digitalized services environment. 

 

Overall, the results suggest that the successful integration of artificial intelligence into real estate practice depends 

not only on technical expertise but also on the ability of professionals to adapt to new processes and to use AI as 

a tool for improving efficiency, service quality, and the long-term competitiveness of the sector in the context of 

Industry 5.0. From a forward-looking perspective, it is expected that in the coming years, in line with Golovianko 

et al. (2023), the concepts of Industry 4.0 and 5.0 will coexist and, in some cases, integrate into hybrid models 

that combine automation and artificial intelligence with human creativity and values. This hybrid approach may 

represent the most effective path toward the emergence of a new generation of intelligent, sustainable, and resilient 

industrial systems capable of responding more effectively to the complex challenges of the contemporary world. 

 

Conclusion 

 
In terms of the limitations of this study, it is important to view them in the context of its focus on the early phase 

of artificial intelligence and digital technology implementation within the Czech real estate sector. The findings 

primarily reflect adaptation processes among employees and organizations rather than their long-term effects on 

professional identity, educational strategies, or market dynamics. The sample size and its regional focus do not 

allow for generalization to the entire sector; nevertheless, the results offer a valuable insight into current trends in 

digitalization and competence transformation. Based on these limitations, future research should be expanded to 

include a comparative analysis across different segments of the real estate market (e.g. residential, commercial, 

and development sectors) and international comparisons that would make it possible to assess the specific 

characteristics of the Czech context within a broader European framework. A longitudinal approach would also 

seem promising, as it would trace the evolution of professional competences over several years and capture the 

effects of educational interventions on adaptability and the ethical dimension of decision-making.  

 

Upskilling and reskilling of the workforce are crucial for the successful realization of Industry 5.0. Technical 

skills are essential in order to maximize investments in smart systems, while industry leaders increasingly require 

more AI-related talent to drive the emerging AI-powered industrial revolution (Mourtzis et al., 2022). 

 

Acknowledgements 

This text was developed as part of the Cooperatio Programme (Charles University, Faculty of Education, 2022–

2026), under the research area of Education and Pedagogy (GEED). 

 

References  
 

• Al-haimi, B., Khalid, H., Zakaria, N. H., & Jasimin, T. H. (2025). Digital transformation in the real estate 

industry: A systematic literature review of current technologies, benefits, and challenges. International 

Journal of Information Management Data Insights, 5(1), 100340. 

 

• Ameen, N., Tarhini, A., Reppel, A., & Anand, A. (2021). Customer experiences in the age of artificial 

intelligence. Computers in Human Behavior, 114, 106548.  

 



• Carminati, L., Lagorio, A., Cimini, C., Pirola, F., Jurczuk, A., & Boucher, X. (2025). Integrative skills 

framework for Industry 5.0: Insights from a systematic literature review and a European survey study. 

Journal of Environmental Management, 394, 127425.  

 

• Czech Statistical Office. (2025). Analýza zaměstnanosti a trhu práce v České republice – 2. čtvrtletí 2025 

[online]. Prague: Czech Statistical Office. https://csu.gov.cz/produkty/zamestnanost-a-nezamestnanost-

podle-vysledku-vsps-2-ctvrtleti-2025 

 

• Digital Skills & Jobs Platform. (2024). Czech Republic: Snapshot on digital skills. https://digital-skills-

jobs.europa.eu 

 

• Digitální Česko. (2025, June 16). Česko si drží v některých oblastech digitalizace vedoucí postavení, v 

těch dosud problematických se výrazně zlepšuje. Retrieved from 

https://digitalnicesko.gov.cz/aktuality/cesko-si-drzi-v-nekterych-oblastech-digitalizace-v/ 

 

• Ellili, N., Nobanee, H., Alsaiari, L., Shanti, H., Hillebrand, B., Hassanain, N., & Elfout, L. (2023). The 

applications of big data in the insurance industry: A bibliometric and systematic review of relevant 

literature. Journal of Financial Data Science, 5(2), 1–27.  

 

• Friedman, A. L. (2023). Continuing professional development as lifelong learning: A substantial, but 

hitherto largely unappreciated component of lifelong learning and education. International Journal of 

Lifelong Education.  42(6), 588–602. 

 

• Gamberini, L., & Pluchino, P. (2024). Industry 5.0: A comprehensive insight into the future of work, 

social sustainability, sustainable development, and career. Journal of Industrial Relations, 33(1).  

 

• Gardes, N. (2025). Ally or adversary? AI and the perceived threat to autonomy in services – The case of 

real estate professions. Journal of Strategy & Innovation, 36(1), Article 200533.  

• Ghobakhloo, M. (2020). Industry 4.0, digitization, and opportunities for sustainability. Journal of 

Cleaner Production, 252, 119869.  

 

• Golovianko, M., Terziyan, V., Branytskyi, V., & Malyk, D. (2023). Industry 4.0 vs. Industry 5.0: Co-

existence, transition, or a hybrid. Procedia Computer Science, 217, 102–113.  

• Goswami, D. (2021). Climate crisis solutions. Journal of Environmental Impact and Management Policy, 

1(2), 1–7. 

 

• Granata, I., Faccio, M., & Boschetti, G. (2024). Industry 5.0: Prioritizing human comfort and productivity 

through collaborative robots and dynamic task allocation. Procedia Computer Science, 232, 2137–2146.  

 

• Grossmann, J., Pašaličová, R., & Pikhart, Z. (2025). Realitní trh v České republice ve vzestupné fázi 

cyklu. Zpráva o měnové politice. Praha: Česká národní banka. Dostupné z: 

https://www.cnb.cz/cs/menova-politika/zpravy-o-menove-politice/boxy-a-clanky/Realitni-trh-v-Ceske-

republice-ve-vzestupne-fazi-cyklu/ 

 

• Huang, M.-H., & Rust, R. T. (2018). Artificial intelligence in service. Journal of Service Research, 21(2), 

155–172.  

 

• Ikenga, G. U., & van der Sijde, P. (2024). Twenty-first century competencies: About competencies for 

Industry 5.0 and the opportunities for emerging economies. Sustainability, 16(16), 7166. 

 

• Mourtzis, D. (2023). The metaverse in Industry 5.0: A human-centric approach towards personalized 

value creation. Encyclopedia, 3(3), 1105–1120. 

 

• Mourtzis, D., Angelopoulos, J., & Panopoulos, N. (2022). Operator 5.0: A survey on enabling 

technologies and a framework for digital manufacturing based on extended reality. Journal of Machine 

Engineering, 22(1). 

 

• Raisch, S., & Krakowski, S. (2021). Artificial intelligence and management: The automation-

augmentation paradox. Academy of Management Review, 46(1), 192–210. 

https://csu.gov.cz/produkty/zamestnanost-a-nezamestnanost-podle-vysledku-vsps-2-ctvrtleti-2025
https://csu.gov.cz/produkty/zamestnanost-a-nezamestnanost-podle-vysledku-vsps-2-ctvrtleti-2025
https://digital-skills-jobs.europa.eu/
https://digital-skills-jobs.europa.eu/
https://digitalnicesko.gov.cz/aktuality/cesko-si-drzi-v-nekterych-oblastech-digitalizace-v/
https://www.cnb.cz/cs/menova-politika/zpravy-o-menove-politice/boxy-a-clanky/Realitni-trh-v-Ceske-republice-ve-vzestupne-fazi-cyklu/
https://www.cnb.cz/cs/menova-politika/zpravy-o-menove-politice/boxy-a-clanky/Realitni-trh-v-Ceske-republice-ve-vzestupne-fazi-cyklu/


 

• Rikala, P., Braun, G., Järvinen, M., Stahre, J., & Hämäläinen, R. (2024). Understanding and measuring 

skill gaps in Industry 4.0—A review. Technological Forecasting and Social Change, 202, 123206.  

 

• Strauss, A., & Corbin, J. (1998). Basics of qualitative research: Techniques and procedures for 

developing grounded theory. Sage Publications, Inc. 

 

• Tagliaro, C., Pomé, A., Migliore, A., & Danivska, V. (2025). Technology like a fork: How PropTech 

shapes real estate innovation. Journal of European Real Estate Research. Advance online publication. 

 

• Trading Economics. (2024). Czech Republic – Manufacturing, value added (% of GDP). 

https://tradingeconomics.com/czech-republic/manufacturing-value-added-percent-of-gdp-wb-data.html 

 

• Veteška, J. (2016). Psycho-social and educational aspects of development of financial literacy in adults. 

Turkish Online Journal of Educational Technology, 15(July), 447–450. 

 

• Willett, M. (2022). The cyber dimension of the Russia–Ukraine war. Survival, 64(5), 7–26.  

https://tradingeconomics.com/czech-republic/manufacturing-value-added-percent-of-gdp-wb-data.html

