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Purpose: The aim of the article is to present the possibility of building competitiveness of
sports and recreation enterprises by using innovations in the area of smart and modern solutions
and using them for company management and marketing.

Design, methodology and approach: Sports and recreation enterprises are a very dynamically
developing sector of the economy today. The proposed solutions were developed based on
analysis of the literature on the subject and secondary sources, as well as two research methods:
observation and survey. The survey was conducted among purchasers of sports and recreation
services and the sample was purposefully selected. The author’s own observation concerned
changes taking place on the market of sports and recreation services in the context of modern
technologies and other smart solutions. The time scope of the study covers the period from July
to October 2023.

Findings: Compared to other industries, sports and recreation companies are just starting to
implement smart and innovative solutions. Their surveyed customers declared in their answers
interest in modern and innovative solutions and considered them very useful, expected and even
“green”. According to the respondents, smart solutions are currently used as tools for
monitoring physical activity, time management and searching for sports and recreation
facilities. The results of the study may be a contribution to further research into the use of smart
solutions, for example in relation to the management of sports and recreation facilities.
Practical implications: The article draws attention to possible directions of developing and
building competitiveness of sports and recreation enterprises using modern technologies and
smart solutions. Opportunities and barriers to introducing this type of innovation were
described. A set of solutions that can be used in smart fitness clubs was proposed.

Social implications: The proposed solutions can be used in the practice of sports and recreation
enterprises, creating added value.

Originality and value: The subject presented in the article has not been yet widely discussed
in the Polish literature. Ideas such as smart city, smart world, smart industries and smart services
are very topical and market observation shows how dynamically they are developing.
The article draws attention to the possibilities of using smart solutions in the sports and
recreation industry.
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1. Introduction

The market for sports and recreation services is constantly developing. Observation of the
changes taking place allowed the author to notice transformation in the way services are
provided and in the services themselves. Participants in physical activity increasingly use
modern technologies and smart solutions. Mobile applications, smartwatches, fitness bands,
health and activity monitoring and other amenities have been with us for a long time.
One of the factors that accelerated the digital transformation also in the service business of
sports and recreation enterprises was the CoViD-19 pandemic. Managers were faced with
choosing different business models. There were many examples of fitness clubs the owners of
which decided to introduce digital and smart innovations. These solutions can be used in the
activities of sports and recreation enterprises as tools to motivate people to engage in sports,
improve customer relationship management and are also an important element of facility
management. These innovations allow them to promote their services and make them more
attractive. More and more often fitness club chains offer their own applications, which proves
that modern technologies are used in this industry. It is therefore possible to use many other
more advanced and smarter solutions. The aim of the article is to point out the possibility of
introducing innovations in the area of intelligent and modern solutions in sports and recreation
enterprises and using them in company management and in marketing. It was assumed that
smart solutions can be a factor influencing competitiveness of sports and recreation enterprises,
can distinguish the offer, support facility management processes, strengthen environmental

awareness and motivate people to engage in physical activity.

2. Review of literature on intelligent services and discussion

As A. Niemczyk mentions, “innovations, while providing new values to customers, are
revealed in the form of new products, technologies, ideas, approaches and systems, which must
translate into benefits for customers, and these into satisfaction and loyalty, and therefore their
attachment to the company based on their positive experiences, which will guarantee high
profitability of the companies” (Niemczyk, 2014, p. 83). Innovation as an accelerator of
economic development and a key factor in the development of every enterprise is also
mentioned by P. Dziemdziela and K. Krzyzanowska (2020, p. 91). Sources of innovation may
include, among others, “new knowledge” — for example rapid technological development,
including “Industry 4.0”, or an unexpected event, such as the CoViD-19 pandemic (Rojek,
2021, pp. 87-88; Dalenogare, Ayala, 2019). Topics related to intelligent enterprises have been
analyzed since recently. The digital economy is an inherent feature of the so-called “Industry
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4.0”, a kind of emanation of the industrial revolution of the times of the information society
(Rafat, Borek, 2022, p. 47). As M. Wodnicka mentions, one of the features of the latest industrial
revolution, Industry 4.0, are “advanced ICT technologies that accelerate the processes of
industrial transformation, modify the ways of providing services, create new ways of doing
business, bring transformations in the field of enterprise cooperation and process control,
change the market structure, create intelligent products or services. The technologies that have
the greatest potential to change business reality, the development of economies, the hierarchy
of values and the way of life include mobile Internet, artificial intelligence (Al), virtual reality
(VR), augmented reality (AR), technological cloud, the Internet of Things (IoT), advanced
robotics, biometric technologies, 3D printing and blockchain. These technologies have been
with us for a long time but now they are taking a more mature form, combining physical systems
with the 10T, or Al, Big Data or the Cloud” (Wodnicka, 2019, p. 46; Alshehri, Muhammad,
2020, p. 3660; Ghosh, Chakraborty, Law, 2018, pp. 208-209).

In the literature, one of the concepts related to smart solutions is the Smart World.
Knowledge about its existence is crucial for entrepreneurs. It will prepare organizations for
changes in areas such as hyperspace, applications and integrated management, as numerous
studies show (Chabiera, 2022, p. 84). The term “Smart Industry” covers all phenomena related
to the digitization of the economy, and in particular technological changes in the industry.
However, this topic is related to the much larger idea of digital transformation, because it also
refers to strategic changes at the operational level. Outside the commodity sector there are also
innovative service solutions: Smart services. Smart enterprises base their business on cyber-
physical systems, the IoT and modern methods of organizing production. Their main goal is to
ensure a high level of product personalization and to carry out all manufacturing processes with
reduced human participation. When developing a product intended to impress the customer,
Smart companies focus on preparing something extraordinary, almost unique.

Digitization has multidimensional meaning and can be understood in many ways.
The factors driving the digital transformation of industry include digital data, automation,
connectivity and digital consumer access. Digital transformation tools from the customer’s
perspective include social media, mobile internet, applications, and e-commerce (Gajewski
etal., 2016, pp. 12-13). Consumers of the 21% century show an increasing demand for products
and services precisely tailored to individual needs, which in turn changes the current industrial
paradigm of mass production to “mass personalization”. (Cegietko, 2021, p. 74). Also in sports
and recreation services, such as fitness or gym, consumers face challenges in planning exercise,
monitoring activity, sleep and stress levels, monitoring the diet and supplementation. Wearable

devices have become an essential gadget for people tracking their fitness and training activities.

! Industry 4.0 is a concept based on technologies that enable the integration of people, machines and processes.
It involves the exchange of information between devices, systems and people. It provides access to information
at any time, from anywhere in the world. Industry 4.0 means the integration of smart solutions including
IT devices and systems, new ways of working and new roles of human resources; Wodnicka, 2021, p. 49.
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(Sahu, Kumar, 2021; Garcia-Fernandez et al., 2020) P.P. Ray discusses the possibilities of
combining the potential of the Internet of Things (IoT) with sports and recreational activities.
Sensors, applications, the Internet, and microcontrollers can connect athletes, recreational
sports participants, and medical teams (Ray, 2015). A. Farrokhi, R. Farahbakhsh, J. Rezazadeh
and R. Minerva point out another important reason for using smart solutions in the fitness
industry. Undoubtedly, physical activity plays an important role in the lives of many people,
but most of them do not have enough knowledge about safe and effective training.
Products protecting against injuries have been available on the market for years. However,
they may turn out to be insufficient. Hence the need to look for smart solutions to predict,
prevent and/or reduce the incidence of accidents and injuries (Farrokhi et al., 2021, p. 2).
I. Ioannidou also discusses the use of modern solutions in sports, including monitoring, motion
tracking, and coaching (Ioannidou, 2019).

The ability to innovate is considered a factor decisive for an organization’s competitiveness
(Lypchuk, Voytovych, 2022, p. 12). In service-oriented micro, small and medium-sized
enterprises (MSMESs), including fitness clubs, barriers to innovation can be observed such as
lack of funds for innovation, problems with raising capital, high technology costs, high risk
associated with innovative projects, lack of qualified staff and lack of free time to undertake
innovative activities. However, MSMEs have the advantage of having less bureaucracy (limited
number of procedures), flatter structure and more flexible organizational culture (Lobacz,
Tylzanowski, 2021, p. 110).

3. Market of sports and recreation services

The commercial mass fitness market is relatively young, not older than 50 years.
When Poland joined the group of free market economies, foreign chains were not developed
enough to immediately expand to our market. In the meantime, the gap was filled by ambitious
domestic companies (Health for a billion dollars..., 2021, p. 11). The market of sports and
recreation services in Poland today is complex, highly competitive and still dispersed. It is also
part of the market for sectors that make up the leisure economy. B. Iwankiewicz-Rak and
A. Rak (2016, p. 347) mention the dynamic development of the market of sports and recreation
services as a response to the growing demand resulting from increased public awareness of the
need for caring for quality of life, leading a healthy lifestyle and proper nutrition: “Globally,
this industry is worth almost $100 billion, with the United States being the largest market.
The largest European markets are Germany and the UK. Poland ranks 7 with annual revenues
of approximately one billion dollars. However, due to much lower market penetration and the

general level of physical activity of Poles lower than in developed countries, the fitness industry
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in Poland still has great potential for dynamic growth: it can even double its turnover relatively
quickly (Health for a billion dollars..., 2021, p. 2).

As W. Bochenski (2022, pp. 360-361) points out, there is a noticeable division of most of
Polish fitness clubs into four leading sectors: “middle market”, “low-cost”, “boutique” and
“premium”. Among these fitness clubs there are large chains (including Jatomi Fitness, Calypso
Fitness Club, ZdroFit and CityFit), micro-networks, often specialized (such as boutique fitness
clubs, the Polish network of Harder clubs) and clubs offering their services only to women
(FitCurves and MRS Sporty). New on the market are “cozy” fitness clubs for VIPs.

Sports and recreation enterprises, such as fitness clubs, offer comprehensive services related
to physical activity (e.g. group and individual exercises conducted under the supervision of
personal trainers), dietician services, beauty services, and massages. In addition, they have
climbing walls, tennis courts, facilities for children, often a swimming pool, sauna, solarium,
etc. The clubs’ offer also includes small shops selling sportswear, supplements, accessories and
sports equipment. In addition to the wide range of services mentioned above, sports and
recreation companies also offer electronic customer service systems for communication,
registration or unattended use of training equipment (Iwankiewicz-Rak, Rak, 2017, p. 352).

Digitization processes are becoming fundamental to the challenges faced by the leisure
market or leisure economy — and on an unprecedented scale (Rafat, Borek, 2022, p. 56).
“Mobile technology also creates an opportunity to reduce enterprise costs and thus increase the
price competitiveness of those who can use it best. This situation also results from consumer
trends and consumer behavior on the market” (Sznajder, 2013, p. 38). Increasingly more people
shop in online stores and use mobile applications and social media where groups are created
around a certain activity or topic (for example, a Facebook group called Gym and Fitness
dealing with diet, advice, exercise and motivation). P. Schlegel, A. Kfehky and Radka Dostalova
(2021, p. 246) mention challenges regarding physical activity in social media groups.

The business models of sports and recreation companies are based on the unflagging and
even growing fashion for a healthy lifestyle. Moreover, each enterprise of this type must deal
with the seasonality of services — for example, decreasing interest in fitness club services during
the holidays and increased activity in the first months of each year (the so-called “New Year’s
resolutions”). Additionally, return to physical activity can be observed after the end of the
CoViD-19 pandemic. According to the last study conducted on this topic by the Central
Statistical Office (2021), participation in sports or physical recreation was declared by 38.8%
of people (36.7% of women and 41.0% of men). Compared to the previous study (2016),
a decrease in the number of physically active people by 7.6 percentage points was observed.
However, it is worth noting that it was a time when restrictions related to the current
CoViD-19 pandemic were imposed on sports, entertainment and recreation. Access to sports
facilities was also difficult. 20.6% of Poles who took part in sports activities regularly
(21.7% in 2016). 37.6% of them exercised regularly, but only outside the periods of restrictions
related to CoViD-19. More than 40% of urban residents engaged in physical activity —
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mostly in large cities with 500,000 or more inhabitants (more than 50%). On the other hand,
only every third rural resident declared participation in sports or physical recreation activities
(Participation..., 2021, p. 1).

A new aspect of the activities of sports and recreation companies are modern technologies
and smart solutions. It can be said that the pandemic accelerated changes on the market and
revalued many industries. Companies from the sports and recreation industry operate in a very
dynamic environment. Therefore, developing a business model requires managers to carefully
analyze many factors: the environment, competition, target groups, types of services offered,
offer complexity, methods of generating revenue, specificity of the facility and the type of
membership. As observations show, digitization and smart solutions are slowly entering
activities of sports and recreation service organizations. An example of such a solution is the
SOLO Workout? smart sensor system which can be used by clients, personal trainers and fitness

club managers.
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Figure 1. The structure of a smart system for a fitness club.
Source: Yong, Xu, Wang, Cheng, Li, Wu, Zhou, 2018, p. 15.

The above illustration shows an example of a structure of a smart system for a fitness club.
The system proposed by B. Yong, Z. Xu, X. Wang, L. Cheng, X. Li, X. Wu, Q. Zhou (2018,
p. 15) contains fitness equipment, sensors, wearable devices (e.g. fitness bands recording users’
activity outside the club), a development board, a system server, a computing cluster and
a mobile terminal. Fitness clubs can use integrated solutions in their operations, offering
a unified membership portal, mobile application and operating system, for example Perfect
Gym which makes it easy to track clients’ workouts, goals, as well as attendance and purchase
history. With this information, club managers can optimize customer experiences and ensure

they remain loyal (Perfect Gym, 2021).

2 SOLO Workout: All training information is sent to the user’s mobile application available for Android and iOS.
The application provides constant access to the history of the completed training, which allows users to monitor
their potential. Nearly 100 instructional videos are available, showing how to properly perform exercises.
Club members can create their own training plans using over 200 available exercises and plan them using the
built-in  calendar  (https:/fitnessbiznes.pl/cyfryzacja-silowni-z-solo-workout,  https://soloworkout.com,
20/09/2023).
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Robots are an example of a smart solution used in catering, hotel industry, trade and leisure
services such as bowling alleys or billiard clubs. Their functionality also allows them to be used
in fitness clubs. Examples are RoboGym? and Pudu Robots?. “Investing in Al-powered fitness
companies and startups can provide investors with exposure to this growing market, as well as
a potential for significant returns. Some notable players in the Al fitness space include Tonal®,
a home gym system that uses Al to personalize workouts; GYANT®, a virtual health assistant
that uses artificial intelligence to provide personalized fitness and nutrition recommendations;
and Myzone’, an Al-enabled wearable fitness tracker that analyzes training data and offers real-
time feedback” (Frackiewicz, 2023).

4. Material and Method

The literature on the subject lacks studies on smart solutions in the service activities of
sports and recreation enterprises, especially in the aspect of marketing and management of this
type of companies, development of the services offered, added value, motivating buyers,
building company-client ties and the relationship of activity participants with sport.
Smart solutions, apart from their image significance, can bring many benefits to sports and
recreation enterprises and their clients. It was assumed that customers of sports and recreation
enterprises are interested in the development of services towards smart solutions.

The primary aim of the partial survey was to learn the respondents’ opinions on smart and
technologically advanced solutions in the activities of sports and recreation enterprises.
The following research questions were formulated:

Do the respondents prefer an active lifestyle?

Are the respondents clients of fitness clubs and gyms?

What were the reasons for choosing a specific facility? Were intelligent and
technologically advanced solutions one of them?

4. Do the respondents notice modern and smart solutions in the sports and recreation

facilities they use?

5. How do the respondents rate the use of this type of solutions?

6. What opportunities and barriers to introducing this type of solutions do the respondents

see?

¥ RoboGym: Based on sensors for recording movements and a biomechanical musculoskeletal model, the robot
will advise whether training is efficient and support analysis the effectiveness of exercises
(https://www.robogym.de/).

“ Pudu Roboty: A solution that can be used in hotel, catering, trade and leisure services. Robots can perform various
roles, for example in delivery and advertising (https://puduroboty.pl/).

® Smart device for a home gym (https://www.tonal.com).

® Gyant: Virtual health assistant (https://gyant.com).

"MyZone: a highly accurate and comprehensive physical activity monitor (https://www.myzone.org).
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The study using the online survey method was a pilot conducted in September and October
2023 on a sample of 58 respondents. The research tool was a survey questionnaire developed
using a Google form. The study used purposeful sampling using the “snowball” method.
This is a method used to study communities that may be difficult to access. Thanks to this,
customers of sports and recreation enterprises from various regions of Poland were reached.
Respondents received a link to the survey questionnaire posted online and sent it to other people
using thematic groups on social media. (for example, groups of physically active people and
groups of clients of sports and recreation enterprises). Due to the small research sample,
the study results should be treated as an introduction to further research on the intelligent fitness
club in the era of smart solutions, both from the perspective of the client and people managing
such facilities. 70% of women and 30% of men took part in the study. The chart below shows
the age structure of the respondents.

= Up to 18 yo = From 19 to25 yo = From 26 to 36 yo
From 36 to 45 yo = From 46 to #55 lat = More than 55 yo

Figure 1. Age structure of the surveyed people.
Source: own study based on completed research.

The respondents varied in age. Most respondents were 46-55 years old (40%), 19-25 years
old (24%) and 36-45 years old (16%). Most respondents lived in cities with over 200,000
inhabitants (39.7%) and from 100 to 200,000 inhabitants (29.3%). Rural residents also took part
in the study — 17.2%, as shown in Fig. 2.

50
40
30
20
.
. — ]
Rural area | Town upto50K City from 50K to 100K  City from 100K to More than 200K
200K

Figure 2. Places of residence of the respondents.

Source: own study based on completed research.
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In one of the initial answers respondents declared their physical activity. Less than 26%
were very physically active, and less than 42% were moderately active. Active people took part

in the survey and only one person admitted to physical inactivity.

1,7

B Very active B Moderately active B Occasionally Inactive

Figure 3. Physical activity of the respondents.
Source: own study based on completed research.
Almost 70% of the respondents had been customers of sports and recreation companies for

over 5 years. Only 14% had been purchasing this type of services for less than a year.

Dancing I
Tennis NG
Skating NG
Horse riding NN
Bowling I
Water park I
Gym, crossfit GG
Aerobic I

0 10 20 30 40 50 60

Figure 4. Services used by the respondents.
Source: own study based on completed research.

The most popular forms of sports and recreation used by the respondents included aerobic
classes and the gym. Water park services were also popular. The respondents could provide
their own answers to this question. However, they were rare and declared activities such as

karate, boxing, squash and volleyball.
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Figure 5. Reasons for choosing a specific sports and recreation facility.
Source: own study based on completed research.

Among the most important reasons for choosing a specific sports and recreation facility,
the respondents declared the location of the facility (64.9%), attractive promotions and
discounts (40.4%), cleanliness and hygiene (26.3%) and technological advancement (22.8%).
Smart solutions were mentioned by only 5.3% of the respondents. Perhaps this is because sports
and recreation enterprises are just starting to use smart solutions. The remaining results are
presented in Fig. 5.

In the next question, the respondents listed modern solutions used by their sports and

recreation service providers.

Displays in exercise rooms I ———
Water and electricity usage limiters — m— ——————————
Motion sensors  —
Social medi a1
Geolocation — —
| New-generation exercising equipment =
Virtual reality/trainer — m=m
Personalization system  m———
QR codes for entry  EE————
Online booking S ——————
Keyless access I —
Activity monitoring systems

0 10 20 30 40 50 60

Figure 6. Reasons for choosing a specific sports and recreation facility.
Source: own study based on completed research.

The answers to the next question showed that sports and recreation enterprises are just
starting to use advanced solutions. At the same time, we can see that customers are ready for
innovations in the fitness industry. Fig. 6 shows that, according to the respondents, the solutions
most frequently used by sports and recreation enterprises were social media. This result should

not be surprising. This form of communication between business and consumers gained
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popularity during the CoViD-19 pandemic. Other solutions included activity monitoring
systems that enable customers to track their exercise progress via a mobile application, keyless
access systems for entering the club using a smartphone or proximity card and online systems
for booking equipment and activities in advance (almost 26% of the responses).
The respondents also noticed solutions such as QR codes that facilitate entering the facility or
using the service (20.4%), water and electricity usage limiters (20.4%), personalization systems
that make it easier to tailor the offer to customer needs (18.5%) and displays in exercise rooms
(18.5%). The displays can be a carrier of various information: opening hours, access to services,
promotions, dietary recommendations, etc.

The study ended with collecting the respondents’ opinions about smart fitness clubs and
innovative solutions. Good ratings definitely prevailed: “it is an interesting way to expand the
clubs’ offer”, “they make visiting such places very easy”, “I like to see progress in training”,
“very necessary solutions” and “great facilitation”. Few answers betrayed the respondents’

concerns, such an increase prices with the introduction of innovations.

5. Conclusion

We have seen the dynamic development of the Smart City idea in recent years. M. Klepka
(2019, p. 47) mentions this, among others. Opportunities and barriers of Polish enterprises on
the way to smart industry and smart services are analyzed by Sz. Cegielko who notes that these
terms involve cyber-physical systems, the IoT and modern methods of organizing production.
Their main goal is to ensure a high level of product personalization and to carry out all
manufacturing processes with reduced human participation. When developing a product
intended to impress the customer, Smart companies focus on preparing something
extraordinary, almost unique (Cegietko, 20921, p. 73). Many publications emphasize the
importance of added value in relation to smart services and smart industries. Smart enterprises
gain a competitive advantage through their flexibility, agility and innovation. The opportunity
for sports and recreation enterprises offered by the implementation of intelligent and
technological solutions is to build a relational plane between the company and its customers.
As the results of the survey show, the proposed solutions were rated very well by a majority of
the respondents, which may result in better matching of the offer to the needs of buyers,
personalization of the offer, building customer loyalty and the image of an innovative company.
Implementing innovations and smart solutions also allows companies to stand out on the
market. Barriers on the way to creating a smart enterprise may be structural, systemic or
resulting from society’s awareness and culture or from employee competences (Cegietko, 2021,
pp- 80-81).
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The technological trends discussed above will undoubtedly be of great importance for the
development of the sports and recreation industry. For example, sports and recreation
companies will be able to implement software based on artificial intelligence, and the acquired
data can help tailor training programs adequate to the assumed goals or fitness capabilities.
Moreover, sports and recreation enterprises in the SMART formula can be part of a larger
system, i.e. the SMART CITY. As the research results show, service buyers are already
interested in modern and smart solutions in the activities of sports and recreation enterprises.
Data about physical activity, forms of activity practiced, training progress, injuries and dietary
problems can be used by physicians, personal trainers, dieticians and supplement manufacturers
to build even better comprehensive involvement and take care of the health and fitness of
activity participants.

To sum up, the most important benefits of using digital solutions in a fitness club will be:

1. for facility managers — the ability to monitor and manage the occupancy of digitalized

exercise equipment,

2. for personal trainers — the ability to observe the progress of their clients’ training and

plan training and nutrition,

3. for clients — the ability to stay up to date and track training progress,

4. the possibility of attracting new buyers from the Y and Z generations and, in the near

future, the Alpha generation,

5. the possibility of comprehensive gamification of exercising, motivating and promoting

physical activity,

6. creating a club community of physically active people.

Undoubtedly, smart solutions will help motivate purchasers of sports and recreation services
to engage in physical activity, which is an important element of public health.
Modern technologies allow consumers to track the effects of their exercises, which motivates
them to continue their efforts. A guess may be ventured that this the direction towards which
sports and recreation services will develop, and the use of smart solutions in the promotion of

fitness services will be more effective than conventional activities.

References

1. Alshehri, F., Muhammad, G. (2021). A Comprehensive Survey of the Internet of Things
(IoT) and Al-Based Smart Healthcare. IEEE Acces, Vol. 9.

2. Bochenski, W. (2022). Wptyw pandemiiCovid-19 na branz¢ klubow fitness w Polsce.
Zeszyty Naukowe WSG, t. 40, seria: Edukacja — Rodzina — Spoteczenstwo, nr 7.

3. Cegietko, Sz. (2021). Szanse i bariery polskich przedsigbiorstw w drodze do Smart Industry.
Kwartalnik Nauk o Przedsiebiorstwie, nr 2.



Smart fitness club... 651

10.

11.

12.

13.

14.

15.

16.

17.

Cyfryzacja  gospodarki i spoleczenstwa. Szanse i wyzwania dla  sektorow
infrastrukturalnych (2016). J. Gajewski, W. Paprocki, J. Pieriegud (eds.). Gdansk:
Publikacja Europejskiego Kongresu Finansowego, Instytut Badan nad Gospodarka
Rynkowg — Gdanska Akademia Bankowa.

Cyfryzacja sitowni z SOLO Workout (2022). https://fitnessbiznes.pl/cyfryzacja-silowni-z-
solo-workout/

Dziemdziela, P., Krzyzanowska, K. (2020). Dziatalnos¢ innowacyjna matych i srednich
przedsiebiorstw w Polsce, Turystyka i rozwoj regionalny. Warszawa: SGGW.

Farrokhi, A., Farahbakhsh, R., Rezazadeh, J., Minerva, R. (2021). Application of Internet
of Things and artificial intelligence for smart fitness: A survey. Computer Networks, nr 189.
Frackiewicz, M. Sztuczna inteligencja w branzy fitness: ksztattowanie przysztosci inwestycji
w zdrowie i dobre samopoczucie, https://ts2.space/pl/sztuczna-inteligencja-w-branzy-
fitness-ksztaltowanie-przyszlosci-inwestycji-w-zdrowie-i-dobre-samopoczucie/

Frank, A., Dalenogare, L., Ayala, N. (2019). Industry 4.0 technologies: implementation
patterns in manufacturing companies. International Journal of Production Economics,
Vol. 210.

Garcia-Fernandez, J., Galvez-Ruiz, P., Grimaldi-Puyana, M., Angosto, S., Fernandez-
Gavira, J., Bohorquez, M.R. (2020). The Promotion of Physical Activity from Digital
Services: Influence of E-Lifestyles on Intention to Use Fitness Apps. International Journal
of Environmental Research and Public Health, Vol. 17.

Ghosh, A., Chakraborty, D., Law, A. (2018). Artificial intelligence in Internet of things,
Vol. 3, Iss. 4.

Gyant, https://gyant.com/

loannidou, I. (2019). Revolutionizing Sports Science through Information Technology: IoT,
https://figshare.com/articles/conference contribution/rev_sconf2 ioannidou pdf/1665264
7/2

Iwankiewicz-Rak, B., Rak, A. (2017). Ustugi rekreacyjne fitness — cechy uslug jako
wartos$ci dla klienta. Marketing i Zarzqdzanie, nr 2(48).

Jak integracja technologii fitness moze pomodc w przeksztatceniu Twojej sitowni?
https://www.perfectgym.com/pl/blog/business/jak-integracja-technologii-fitness-moze-
pomoc-w-przeksztalceniu-twojej-silowni

Klepka, M. (2019). Model Smart City 1 jego zwigzek z rozwojem przedsi¢biorstw.
In: Zdolno$ci innowacyjne, innowacje w MSP i1 w zarzadzaniu marketingowym.
In: D. Trzmielak, J. Szandurski (eds.), Przedsiebiorczos¢ i Zarzgdzanie. 1.06dz:
Wyd. Spotecznej Akademii Nauk.

Lypchuk, V., Voytovych, N. (2022). Innowacyjno$¢ i konkurencyjno$¢ w panstwach EU.
In: A. Chodynski, D. Fatuta, M.A. Le$niewski (eds.), Innowacyjno$¢, konkurencyjnos$¢,
jakos¢, wiedza 1 uczenie si¢ komponentami rozwoju organizacji w zmiennym otoczeniu.

Krakéw: Krakowska Akademia im. Andrzeja Fryca Modrzewskiego.



652

A. Widawska-Stanisz

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

MyZone, https://www.myzone.org/

Niemczyk, A. (2014). Produkty systemowe na rynku turystycznym. Zeszyty Naukowe
Uniwersytetu Szczecinskiego, Ekonomiczne problemy turystyki, nr 1(25).

Park, J.J., Zhang, N., Yen, N.Y., Khan, M.K. (2015). Advanced Communication Models
and Services for Smart World. Modelling and Simulation in Engineering,
https://www.hindawi.com/journals/mse/2015/284394/

Rafal, M., Borek, D. (2022). Digitalizacja sportu i turystyki jako szansa na
postpandemicznym rynku pracy gospodarki czasu wolnego. Rynek pracy, nr 2.

Ray, P.P. (2015). Internet of Things for Sports (loTSport): An architectural framework for
sports and recreational activity. IEEE International Conference on Electrical, Electronics,
Signals, Communication and Optimization (EESCO).

Roboty Pudu, https://puduroboty.pl/

Roboty RoboGym, https://www.robogym.de/)

Rojek, D. (2021). Zrédta innowacji i ich wykorzystanie w dziatalnoéci innowacyjnej
przedsigbiorstw — ujgcie teoretyczno-empiryczne. ZN WSH Zarzqdzanie, nr 3.

Sahu, S., Kumar, R. (2021). A Comparative Paper on Intelligence Fitness System Using the
Concept of 10T. International Journal for Research in Applied Science & Engineering
Technology (IJRASET), Vol. 9, Iss. XII.

Schlegel, P., Kiehky, A., Dostalova, R. (2021). Social media fitness challenge — risks and
benefits. Acta Facultatis Educationis Physicae Universitatis Comenianae, Nr 61(2).

Solo Workout, https://soloworkout.com/

Sznajder, A. (2013). Wplyw mobilnej technologii informacyjnej na dziatalnos¢
marketingowa przedsiebiorstw. Gospodarka Narodowa, nr 7-8.

Tonal, https://www.tonal.com/

Uczestnictwo w sporcie i rekreacji ruchowej w 2021 r. Glowny Urzad Statystyczny,
https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5495/5/2/1/uczestnict
wo_w_sporcie i1 rekreacji_ruchowej w 2021 r.pdf

Wodnicka, M. (2021). Wptyw czwartej rewolucji przemystowej na innowacyjnos¢ ustug.
Optimum. Economic Studies, Nr 3(105).

Wodnicka, M. (2019). Technologie blockchain przysztoécig logistyki Zeszyty Naukowe
Matopolskiej Wyzszej Szkoly Ekonomicznej w Tarnowie, t. 41(1).

Yong, B., Xu, Z., Wang, X., Cheng, L., Li, X., Wu, X., Zhou, Q. (2018). IoT-based
intelligent fitness system. Journal of Parallel and Distributed Computing, nr 118.

Zdrowie za miliard dolarow — branza fitness w Polsce i jej znaczenie dla ducha i PKB

(2021). Warszawa: Zwiagzek Przedsigbiorcéw 1 Pracodawcow.



