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Purpose: The purpose of this paper is to explore the integration of sport management within 6 

the smart city framework, focusing on how modern technologies—such as the Internet of 7 

Things (IoT), mobile applications, and data analytics—transform sports infrastructure, public 8 

engagement in physical activity, and urban planning strategies for sustainable development. 9 

Design/methodology/approach: This is a theoretical and conceptual study grounded in  10 

a comprehensive literature review. The article synthesizes interdisciplinary research in sport 11 

management, urban studies, and information and communication technologies (ICT), supported 12 

by case studies from Tokyo, Amsterdam, and Singapore. The approach highlights the 13 

convergence between digital innovation and sport governance in the context of smart urban 14 

ecosystems. 15 

Findings: The study finds that the implementation of smart technologies in sport management 16 

enhances infrastructure efficiency, increases community participation in physical activity,  17 

and supports sustainable urban development. It also reveals that data analytics, when integrated 18 

with sports systems, provide valuable insights for policy-making and operational optimization. 19 

However, challenges remain regarding data privacy, funding, and social acceptance. 20 

Practical implications: The paper provides guidance for urban planners, sport facility 21 

managers, and policymakers on how to implement smart technologies in sport settings to 22 

improve operational efficiency and community health. It also informs investment strategies and 23 

public-private partnership models for infrastructure innovation. 24 

Social implications: By promoting physical activity and digital inclusion, smart sport solutions 25 

contribute to improved public health outcomes, environmental sustainability, and greater social 26 

cohesion. These technologies can also shape more equitable access to urban sport facilities, 27 

aligning with broader social responsibility and quality-of-life goals. 28 

Originality/value: This article offers an original synthesis of sport management within the 29 

emerging field of smart city development. It bridges gaps between technology, public 30 

administration, and community health, providing a structured framework for understanding the 31 

multifaceted role of sport in intelligent urban systems. The paper is relevant to scholars,  32 

urban planners, sport professionals, and civic leaders. 33 
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1. Introduction 1 

Sport management in the context of the smart city concept is gaining increasing importance 2 

due to growing urbanization and the demand for efficient use of urban resources. The smart city 3 

model emphasizes the utilization of information and communication technologies (ICT), which 4 

not only enhance public sector operations and the economy but also contribute to improving 5 

residents' quality of life. Within this framework, sport emerges as a vital component of daily 6 

activity, shaping public health and supporting community development. Integrating smart 7 

technologies into sport management enables sustainable administration of sports infrastructure, 8 

precise monitoring of community needs, and the creation of innovative solutions for promoting 9 

physical activity. 10 

The aim of this paper is to analyze sport management in the context of smart city 11 

development, with particular emphasis on modern technologies that support sports 12 

infrastructure, data analytics, and the integration of sport with other areas of the smart city.  13 

Key aspects of sport management will be addressed, including the role of digital systems,  14 

data analysis, and mobile tools in promoting physical activity. The paper will also discuss the 15 

challenges and limitations associated with implementing smart technologies in the sports 16 

domain. 17 

2. The smart city concept and its components 18 

The idea of a smart city is one of the key issues of contemporary urban planning and urban 19 

management. A smart city is defined as an urbanized space where information and 20 

communication technologies (ICT) are used to optimize city processes, enhance residents' 21 

quality of life, and support sustainable development (Komninos, 2015). Smart cities encompass 22 

various sectors, including transportation, economy, administration, education, and sports and 23 

recreation (Harrison, Donnelly, 2011). The implementation of smart city initiatives responds to 24 

the dynamic growth of urban populations and the resulting necessity to manage urban resources 25 

efficiently. Real-time data analytics and smart technologies play a key role in automating and 26 

optimizing city operations (Albino et al., 2015). 27 

Information and communication technologies (ICT) serve as the backbone of the smart city 28 

concept. The Internet of Things (IoT) enables infrastructure monitoring, artificial intelligence 29 

(AI) supports data management, and 5G networks ensure rapid data transmission (Gubbi et al., 30 

2013). In the context of sport, these technologies facilitate dynamic management of sports 31 

facilities, resource optimization, and personalized user experiences. 32 
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Smart cities are commonly structured into six key areas (Chen et al., 2021; European 1 

Commission, 2024; Gotlibowska, 2018; Kinelski, 2022; Nam, Pardo, 2011; Ulfik, 2024): 2 

 Smart governance: the use of digital tools for transparent municipal governance. 3 

 Smart environment: integration of eco-friendly solutions into urban infrastructure. 4 

 Smart mobility: development of sustainable transport and optimization of urban traffic. 5 

 Smart people: education and development of citizens' digital competencies. 6 

 Smart economy: implementation of innovative business models and digitalization of 7 

services. 8 

 Smart living: improving living conditions through modern technological solutions. 9 

3. Sport Management 10 

Sport management includes the strategic planning, organizing, leading, and controlling of 11 

sport-related activities to ensure their effective functioning (Hoye et al., 2018). This process 12 

includes managing sports facilities, events, and the promotion of physical activity among 13 

residents. Contemporary sport management also incorporates innovative technologies that 14 

improve event organization and increase accessibility to sports infrastructure (Ratten, 2019). 15 

In the literature on the subject, several key aspects of sports management are distinguished. 16 

In most studies, smart city solutions in sports focus on three issues (Poynter, Viehoff, 2016; 17 

Ratten, 2019): 18 

 modernizing sports infrastructure through the implementation of smart energy 19 

management systems and resource monitoring, 20 

 utilizing ICT in organizing sports events, such as participant registration systems, smart 21 

ticketing, and digital crowd management, 22 

 personalizing user experiences through Big Data analytics, enabling customized sport 23 

offerings based on individual needs. 24 

Modern sport management is increasingly aligned with sustainable development strategies, 25 

which consider the ecological impact of sports events and their interaction with the urban 26 

environment (Gratton, Henry, 2002; Masdeu Yelamos et al., 2019; Triantafyllidis, Mallen, 27 

2022). 28 

  29 
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4. Integration of sport management in the smart city 1 

Smart sports infrastructure forms the foundation for effective sport management in the smart 2 

city context. An illustrative example includes smart stadiums that utilize IoT technologies for 3 

crowd monitoring, energy management, and safety assurance (Mahdi et al., 2021). IoT systems 4 

installed in sports facilities deliver benefits for athletes, fans, event organizers, and emergency 5 

services. These benefits include (Fernández-Villarino, 2021; Hu et al., 2016; João et al., 2019; 6 

Mohammed Sadeeq et al., 2021; Whaiduzzaman et al., 2022): 7 

 continuous monitoring of environmental conditions (e.g., temperature, humidity, air 8 

pressure, wind speed), 9 

 automated lighting and climate control to optimize energy usage, 10 

 real-time detection of infrastructure overloads, 11 

 analysis of crowd flows to enhance emergency evacuation protocols. 12 

There can be many more applications for intelligent sports infrastructure. Other applications 13 

encompass intelligent water management systems for field irrigation, automated snowmaking 14 

technologies for winter sports venues, and predictive maintenance platforms designed to 15 

optimize operational efficiency and reduce long-term infrastructure costs. 16 

Mobile applications and digital platforms play a pivotal role in promoting physical activity 17 

and managing sports infrastructure (Chioma Anthonia Okolo et al., 2024; Romeo et al., 2019). 18 

These tools enable: 19 

 recording users' physical activity and delivering individually tailored training 20 

recommendations, 21 

 real-time booking of sports facilities, enhancing access and efficiency, 22 

 monitoring progress and enabling local community comparisons to foster motivation 23 

and engagement, 24 

 utilizing loyalty programs that reward consistent use of public sports infrastructure. 25 

From an urban management perspective, such applications may be integrated with 26 

healthcare systems, educational programs, or healthy lifestyle promotion campaigns. 27 

Big Data is essential to decision-making processes in both facility management and athlete 28 

training. Data from IoT sensors, mobile apps, and CRM systems allow analysis of physical 29 

activity trends across age groups, forecasting infrastructure demand, optimizing training plans 30 

based on performance and injury risk, and customizing fan experiences (e.g., personalized 31 

match-day offers). Data analytics also support the development of urban dashboards,  32 

which provide policymakers with insights into infrastructure utilization, event effectiveness, 33 

and investment needs (Karaboga et al., 2023; Watanabe et al., 2021). 34 
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5. Global Examples of Smart Sport System Implementations 1 

A wide range of major international sports venues have implemented various elements of 2 

smart management practices, primarily aimed at optimizing event logistics, enhancing safety 3 

measures, and advancing environmentally sustainable operations. These facilities often 4 

resemble self-contained micro-cities during events, hosting tens of thousands of people. 5 

Notable examples include venues in Tokyo, Amsterdam, and Singapore. 6 

Tokio Smart Stadion – The Tokyo Dome is widely regarded as a pioneering model of smart 7 

stadium infrastructure (Coakley, Souza, 2013; Maguire, Nakayama, 2004; Manzenreiter, 2020). 8 

The facility integrates advanced safety systems featuring real-time video surveillance and 9 

analytics, energy management systems that adjust power and climate control based on demand, 10 

and mobile applications for fans providing real-time information on facility navigation, 11 

restroom availability, and food services. These solutions improve visitor comfort while 12 

minimizing environmental impact. 13 

Amsterdam's CitySports Platform is an exemplary initiative in promoting physical 14 

activity by connecting municipal sports facilities into an integrated network (Hoekman et al., 15 

2016; Van Mechelen et al., 2000). It enables streamlined booking and scheduling, integrates 16 

data from public transportation and energy systems, and fosters community collaboration 17 

through shared training sessions and events. The initiative has significantly increased physical 18 

activity among residents and improved infrastructure utilization. 19 

Singapore, known for its innovative healthcare and urban space management,  20 

has implemented Smart Health & Fitness systems that integrate health apps with urban planning 21 

(Foong et al., 2024; Tan, 2022). These solutions track vital signs such as heart rate, steps,  22 

and calorie expenditure, relay the data to municipal databases, and analyze it for chronic disease 23 

prevention. Notifications and recommendations are personalized, encouraging healthy 24 

lifestyles and linking physical activity with broader health policies. 25 

6. Challenges and limitations 26 

The deployment of smart technologies entails processing vast volumes of personal data, 27 

raising concerns about data privacy and security (Cui et al., 2018; Eckhoff, Wagner, 2018). 28 

Within the context of sport management, this raises concerns regarding the protection of app 29 

users' privacy, protecting sensitive data such as health information, and preventing the misuse 30 

of data for profiling or commercial exploitation. Thus, legal frameworks, data protection 31 

standards, and user education are critical. 32 
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Moreover, advanced technologies such as IoT, AI, and Big Data require substantial 1 

financial investments (Karvonen et al., 2019; Vinod Kumar, Dahiya, 2017). For cities with 2 

limited resources, this represents a major barrier. External funding, including from  3 

EU programs, cost-benefit analysis, and public-private partnerships (PPPs) are essential 4 

mechanisms to support smart technology adoption in sports infrastructure. 5 

Smart technologies may also encounter public skepticism regarding their necessity, 6 

security, and costs (Dirsehan, Van Zoonen, 2022; Manogaran, Teoh, 2023; Rijshouwer et al., 7 

2022). In sport, it is vital to involve citizens in decision-making through consultations, provide 8 

educational campaigns highlighting the benefits of innovation, and maintain transparency in 9 

data collection and use. Social trust and acceptance are prerequisites for the full realization of 10 

smart city potential in sport. 11 

7. Benefits of integrating sports management and smart cities 12 

Implementing modern technologies can significantly increase residents' physical activity 13 

levels (Andrews, Silk, 2012). Mobile apps, social platforms, and other tools motivate 14 

participation in sports events both as athletes and spectators, leading to improved health, 15 

enhanced social integration, and promotion of healthy habits. 16 

Process automation and data analytics (e.g., in booking, financial settlement,  17 

and infrastructure monitoring) allow for more efficient resource utilization. Smart systems 18 

reduce operating costs, ensure faster responses to system failures or overloads, and improve 19 

service quality. 20 

Technology-driven sporting events can stimulate local economic growth, attract sponsors 21 

and tourists, and generate new jobs related to infrastructure operation and event organization 22 

(Müller et al., 2016; Thabi, 2024). This supports regional development and enhances urban 23 

competitiveness. 24 

In summary, sports management in the smart city concept is closely linked to the use of 25 

modern technologies that allow for effective coordination of sports infrastructure, activation of 26 

residents and development of the local economy. Examples of implementations from global 27 

metropolises show the diversity of innovative solutions - from smart stadiums, through digital 28 

platforms integrating data from city systems, to mobile applications engaging users in physical 29 

activity and health prevention. 30 

Implementing these solutions has the potential for significant benefits, such as improving 31 

the quality of life, strengthening social capital, and creating cities that are conducive to health 32 

and recreation. However, one cannot ignore the challenges related to personal data protection, 33 

investment costs, or the need to ensure social acceptance. The ultimate success of smart 34 

implementations in the field of sports depends on a properly designed city policy, coherent 35 

financing, and openness to further technological innovations. 36 
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8. Summary 1 

Integration of sports management in the context of smart cities brings numerous benefits, 2 

such as improving the efficiency of infrastructure management, increasing the involvement of 3 

residents in physical activity, increasing the attractiveness of cities as places friendly to  4 

a healthy lifestyle, and the economic development of local communities. At the same time, 5 

implementing technology requires solving challenges related to data protection, investment 6 

costs and social acceptance. 7 

To sum up, effective sports management in smart cities is not limited to the implementation 8 

of modern technologies, but is a holistic process covering planning, promotion and 9 

development of various sports initiatives supported by ICT solutions. Integration of these 10 

elements promotes building a community involved in an active lifestyle, generates new 11 

economic opportunities and strengthens the global position of cities. 12 

In the future, we will certainly observe further development of sports in smart cities, 13 

including better integration with health care systems, education and public transport. 14 

Developing a coherent policy and consciously involving residents in the process of change will 15 

allow for lasting and sustainable benefits for the entire community. Thanks to this, cities will 16 

become places where sports play a key role in shaping a healthy, friendly and innovative living 17 

environment. 18 
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