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Abstract

The sports industry faces the challenge of digital
transformation. However, the degree of digitalization and
technological transformation of this industry is unknown. The
aim of this study was to evaluate the perception of the use
of digital technology, digital competences in European sports
organizations and to understand their technological structure.
Based on approaches from economic, organizational and
management theory, a questionnaire was designed and
administered to a sample of 569 managers of organizations
from different sports modalities and European countries
(Austria: 9.0%; Cyprus: 5.8%; Ireland and the United Kingdom:
8.8%; Italy: 9.7%; Portugal: 51.8%; Spain: 14.9%). A five-point
Likert-type scale was used. The results showed that they
practically do not use this technology (2.45), that 43.2%
do not have technologies for data analysis and 48.85% for
the evaluation of tactical technical physical performance.
Furthermore, this is somewhat important (3.73), moderately
complicated to use (3.05) and very expensive (2.79). Nor do
they have very developed digital skills (2.95). This analysis
highlights the need to implement digital organizational
culture, planning investment strategies in digitalization and
training in digital skills.

Keywords: Digitalization, sport,
organizational theory, sport management.

technology,

Resumen

La industria deportiva se enfrenta al reto de la transforma-
cion digital. Sin embargo, se desconoce cual es el grado de
digitalizacion y transformacion tecnolégica de esta industria.
El objetivo de este estudio fue evaluar la percepcién del uso
de la tecnologia digital, las competencias digitales en las orga-
nizaciones deportivas europeas y conocer su estructura tec-
nolégica. Partiendo de planteamientos de la teoria economi-
ca, organizativa y el management, se disefié y administr6é un
cuestionario a una muestra 569 responsables de organizacio-
nes de diferentes modalidades deportivas y paises europeos
(Austria: 9,0%; Chipre: 5,8%; Irlanda y Reino Unido: 8,8%; Ita-
lia: 9,7; Portugal: 51,8%; Espafia: 14,9%). Se emple6 una esca-
la tipo Likert de cinco puntos. Los resultados mostraron que
practicamente no usan esta tecnologia (2,45), que el 43,2% no
disponen de tecnologias para el analisis de datos y el 48,85%
para la evaluacién del rendimiento fisico técnico tactico. Ade-
mas, que esta es algo importante (3,73), medianamente com-
plicada de usar (3,05) y muy cara (2,79). Tampoco tienen muy
desarrolladas las competencias digitales (2,95). Este analisis
pone de manifiesto la necesidad de implantar la cultura orga-
nizativa digital, planificando estrategias de inversién en digita-
lizacién y de formacién en competencias digitales.

Palabras clave: Digitalizacién, deporte, tecnologia, teoria
organizacional, gestién deportiva.

This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.
BY NC SA

Cultura, Ciencia y Deporte

NUM.60 | 2145 | Espaia

ANO 2024 | VOL.19 ISSN 1696-5043

TECHNOLOGICAL STRUCTURE AND CONFIGURATION OF THE USE OF TECHNOLOGY IN EUROPEAN SPORTS ORGANIZATIONS



mailto:jorge.lopez@universidadeuropea.es
https://orcid.org/0000-0003-4206-2819
https://orcid.org/0000-0001-9489-3249
https://orcid.org/0000-0002-6296-6121
https://orcid.org/0000-0003-1053-8106
https://orcid.org/0000-0002-9020-5776
https://orcid.org/0000-0003-0017-0184
https://orcid.org/0000-0002-1741-5566
https://doi.org/10.12800/ccd.v19i60.2145

TECHNOLOGICAL STRUCTURE AND CONFIGURATION OF THE USE OF TECHNOLOGY IN EUROPEAN SPORTS ORGANIZATIONS

Technological structure and configuration of the use of technology in european sports organizations
Ana Maria Magaz, Leonor Gallardo, Maria Marin-Farrona, Javier Sdnchez-Sdnchez, Antonio Lorenzo, Jorge Lépez-Ferndndez, Daniel Duclos-Bastias, Jorge Garcia-Unanue
148

Introduction

Digitalization (the process of converting continuous data into numbers) (Digital Business Assurance (MTP), 2017; Gray
& Rumpe, 2015) is the foundation of the current digital context, which is shaped by (i) the use of technologies that enable
the capture, storage, and management of data (digital technologies), (ii) the interconnection of physical elements that can
communicate with each other (IoT), and (iii) the machine learning that enables artificial intelligence (ComputerWorld, 2014;
Digital Business Assurance (MTP), 2017; Norton, 2016). In fact, the integration of technologies such as the Internet of Things
and supportive computing in constructing sports training evaluation systems marks a significant advancement in training
methodology, allowing for more accurate and real-time data collection and analysis (Zhang & Zhao, 2023).

Digital innovations in recent years, the change associated with their use and application in all areas of daily life, and the
digital acceleration related to COVID-19 confinement have forced digital transformation (integration of these technologies
in the different areas of an organization) across all sectors (Digital Business Assurance (MTP), n.d.). Thus, in the case of
football teams, this digitalization is evident in the commitment to artificial intelligence and big data tools to improve talent
management and sports performance (Balzano & Bortoluzzi, 2023).

This requires, in addition, new digital skills both in the social and professional context (Cirilli & Nicolini, 2019;
van Laar et al., 2019). Both aspects implement what is known as the Industrial Revolution 4.0 (Alaloul et al., 2020;
Rymarczyk, 2020).

This transformation has been demanded in such a short time that a large part of society and organizations are not
prepared for the new digital context, making it necessary to invest in digitalization and digital training if organizations
want to survive (Mazzone, 2014; Siano et al., 2022). To this end, the European Union has launched two strategies. The
first are the so-called “Next Generation” funds (European Commission, 2023) focused on transforming the economy,
creating opportunities and jobs, and helping organizations adapt to the new digital context. The second, complementary
to the former, is the so-called DigComp to improve the skills and competences for digital transformation (European
Commission, n.d.).

The sports industry is not immune to the need for digital transformation (Volkova, 2022), affecting the four areas of
activity in sports: sports management, recreation, health, and education (Diaz-Barahona, 2020; Lupton, 2020; Mataruna-
Dos-Santos et al., 2020; Sanchez & Rebollo, 2010; Toto, 2022). There are numerous technological tools in the sports
market. However, these can be grouped into (i) technologies for club (and organization) management, including CRM
tools for management and stakeholder relations (users, clients, members, athletes, workers, etc.); (ii) technologies
for physical assessment, injury prevention, and health, including those tools for controlling and evaluating athletes
to improve their physical condition and prevent injuries, and for conducting physical activities in a guided and safe
manner; (iii) technologies for performance measurement and tracking systems, such as sports tracking systems like GPS
or video cameras; (iv) technologies for data storage, analysis, and visualization, related to data control and management
(big data, report generation, etc.); (v) technologies for broadcasting and digital media, led by new OTT (“over-the-top”)
platforms that offer audiovisual content on the internet; (vi) technologies for the safety and sustainability of facilities,
equipment, and people: such as those preventing accidents (active and passive safety), those improving air and water
quality, those contributing to the sustainability of facilities and equipment, those ensuring the cyber security of the
entity and those involved in it, those preventing occupational risks, or those focused on accessibility, integration, and
protection of minors and at-risk groups (Gallardo et al., 2022; Magaz et al., 2022). Although this technology facilitates and
enables processes and innovations to make sports organizations more flexible, resilient, and competitive, the degree
of penetration of these advances can be uneven in many cases (Bacon, 2003). Nonetheless, further research is needed
to understand the degree of technological penetration among today’s sports organizations and to confirm if there are
inequalities between them.

Some studies analyse the impact of digital technologies in isolation or in very specific contexts: sports performance
and outcomes (Ratten, 2020), sports consumption and fan experience (Glebova & Desbordes, 2021), self-management
of sports performance (Rathonyi et al., 2018), refereeing (Armenteros et al., 2019), design and marketing of new sports
(Schmidt, 2020). However, there are no reference works that analyse the impact of digitalization on the organizational
structure and culture, in the operational sector, in sports and economic results, on the consumer, and in the industry as a
whole at the same time (Pagani & Pardo, 2017; Ratten, 2020). This gap calls for studies that delve into the influence of this
technology from a holistic perspective (Ratten, 2020), being one of the first conducted in the field of digital technologies
by Del Aguila et al. (2003) and more recently by Ratten (2020). A complete and deep understanding of its situation in
relation to technological immersion will allow sports organizations to identify and evaluate opportunities, risks, costs,
make decisions, and focus corporate and innovation strategy to adapt to the functioning of the industry (Chan, 2000;
GSIC by Microsoft, 2019).
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Theoretical frameworks

The study of the impact of digital technologies can be approached from the perspective of Management and under the
paradigms of Industrial Economy Theory, Economic and Organizational Theory, or the Theory of Resources and Capabilities.
Del Aguila et al. (2003) made an initial approach to the subject, classifying these impacts from an exploratory, structural,
and strategic viewpoint.

From the exploratory perspective (Del Aguila et al., 2003), and according to the model of technology evolution in
organizations (Gibson & Nolan, 1974), technologies in sports organizations can be found in one of these phases: (i) initiation
(systems to improve and automate the daily management processes of the entity and save costs and time, simplify and
automate administrative processes, although without trained professionals and with “fear” of their use), (i) contagion
(digital technologies are applied to different departments, although without a digitalization strategy, with employees
somewhat more involved and trained in digital competencies), (iii) control (there is a concern for having the costs of digital
immersion under control in the management), (iv) integration (different technologies are already integrated into different
areas), (v) information management (the use of these has a strategic dimension in the organization due to its effect on
results), or (vi) maturity (the use of these is part of the strategic systems but also, innovation and creativity in their use,
integration, and exploitation of their functionalities become very important). Knowing in which phase of evolution this
digital technology is in a sports organization helps to make strategic decisions, given that the inclusion of these improves
the management and efficiency of a sports organization, modifies and regenerates the sport and its life cycle, creates
new business models in sports (typology and modality of sport, e-sports), the way it is designed, produced, marketed,
and consumed (Jenny et al., 2018).

From the strategic perspective and the theoretical framework of Industrial Economics (Ferguson, 2016; Porter, 1980;
Porter & Millar, 1985; Tirole, 1990), possessing and using digital tools (technological advantage) impacts at a strategic and
organizational level (specifically in customer satisfaction, in the sports and economic outcomes of sports organizations, and
in the creation of value), and at a sectoral level (in gaining competitive advantages and differentiation). Thus, the application
of these digital tools affects the entire sports industry and the competitive forces that describe it.

From the strategic perspective and the theoretical framework of Industrial Economics (Ferguson, 2016; Porter, 1980;
Porter & Millar, 1985; Tirole, 1990), possessing and using digital tools (technological advantage) impacts at a strategic and
organizational level (specifically in customer satisfaction, in the sports and economic outcomes of sports organizations, and
in the creation of value), and at a sectoral level (in gaining competitive advantages and differentiation). Thus, the application
of these digital tools affects the entire sports industry and the competitive forces that describe it.

From the perspective of the Resource and Capability Theory (Barney, 1991; Byrd & Douglas, 2001; Peteraf, 1993; Ventura,
1996), digital technologies create advantage and differentiation when they are integrated into the organizational culture
and with the other resources of the organization, and there is a commitment from the management and its intangible
strategic resources (people). Therefore, the technological disruption requires that these individuals acquire, develop, and
master a set of digital competencies to make the organization more competitive.

These theoretical perspectives justify the importance of digitalization and digital transformation in sports organizations
(processes, structure, and outcomes), and their role in surviving in the sports industry. Thus, in line with the above, the
objectives of this work are: a) to describe the perception of the use of various technologies in sports clubs; b) to describe
the level of digital competence possessed by their members; ¢) to identify the direction in which clubs should focus
their strategic digitalization efforts; and d) to analyze the reasons for the degree of penetration (use and importance) of
technology in these types of organizational structures.

Materials and Methods
Design

This is an exploratory, descriptive-cross-sectional study in which a questionnaire created ad hoc for the European Project
Digi-Sporting (2019-1-ES01-KA203-065505) was applied.

Participants

Clubs and organizations affiliated with national and territorial sports federations from the five participating countries
were contacted by their respective federations to complete the questionnaire. In addition, to increase the reach, the
link to the questionnaire was shared on the social networks of the European Project Digi-Sporting and the organizations
participating in this Project. In total, 569 workers from sports clubs in different European countries and various sports
disciplines voluntarily responded to the questionnaire (Table 1). The criteria for responding to the survey were having a
contractual relationship with a sports club and holding a position of responsibility within it.
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Table 1
Countries, Positions of the Respondents, and Sports Modalities in the Sample
COUNTRY SAMPLE SIZE Percentage Represented
Austria 51 9.0
Cyprus 33 5.8
Ireland and the United Kingdom 50 8.8
Italy 55 9.7
Portugal 295 51.8
Spain 85 14.9
Total 569 100.0
ROLES HELD
Coach or Assistant Coach 293 51.5
Coordinator 47 8.3
Fitness Instructor 47 8.3
Other Technical Staff, Rehabilitator, Analyst, etc. 35 6.2
Physical Trainer 52 9.1
Sports Director or Technical Director 95 16.7
Total 569 100.0
SPORTS
Athletics " 1.93
Martial Arts 4 0.70
Badminton 18 3.16
Basketball 23 4.04
Handball 2 0.35
Cycling 6 1.05
Fencing 15 2.64
Fitness 14 2.46
Football 196 34.45
Gymnastics 6 1.05
Hockey 10 1.76
Swimming 95 16.70
Rugby 9 1.58
Tennis 14 2.46
Triathlon 3 0.53
Volleyball 4 0.70
Water Polo 4 0.70
Others 135 23.73
Total 569 100.00

Instruments

In this research, the questionnaire created for the European Project Digi-Sporting (2019-1-ES01-KA203-065505) was used.
The first two versions were designed considering the existing literature in this field and the technologies described in the
European project, as well as the conclusions derived from meetings among the project partners. After this, the content
of the questionnaire was validated through a focus group comprised of 12 experts at the European level. This discussion
group consisted of eight PhDs with more than 10 years of experience in Sport Science research, a manager of an elite-level
European club, an expert in business development in the sports sector, an expert in communication in the sports sector,
and an expert in sports services.

The draft analysed by the expert group was divided into content blocks for each type of question. This draft was reviewed
and modified according to the feedback received from the experts until a unanimous agreement was reached on the final
blocks of the questionnaire, the items of each block, and the way to collect the response in each case. The final version of the
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questionnaire was divided into four blocks (Table 2) and was translated from English into the language of each participating
country: (i) Block 1. General data of the questionnaire. It includes the participant information sheet: characteristics of the
research, its objective, and informed consent. (ii) Block 2. Sociodemographic information. It consists of sociodemographic
questions about the participant's position, the type of club they belong to (sports, academy, or fitness), years of experience
in the entity and in the current position, and country. (iii) Block 3. Analysis of technology in sports. This block follows a
structure similar to the Importance-Performance Analysis (IPA) model, although instead of using the same item to measure
two different constructs (importance vs. valuation), the same item was used to measure four different constructs. Thus,
for each type of technology described in Digi-Sporting, the following was asked (Gallardo et al., 2020; Gallardo et al., 2022):
(1) perception of the use of technology in the participant’s club; (2) perception of the importance of technology for the
participant’s club; (3) perception of accessibility to such technology related to the difficulty of its use; (4) accessibility of such
technology related to the cost. In this block, a 5-point Likert scale response model was used ranging from 1 (no use / not
important / technically inaccessible / economically inaccessible) to 5 (widely used / essential / extremely simple technically
/ very affordable). (iv) Block 4. Competencies in sports technology: Following the same structure as the IPA, for each of the
seven types of technology identified, it was asked: (1) the degree of development of six hard competencies in the club; and
(2) the perception of the importance of these six hard competencies. In this block, a 5-point Likert scale response model was
used ranging from 1 (no one has these capabilities / not important) to 5 (there are many experts in the entity / essential).

Table 2
Research Questionnaire

BLOCK QUESTIONS ANSWERS

Purpose of the survey; Research objective; Participant

1. Introduction information sheet; Informed consent

Option for selecting

2. Professional position; Type of organization; Years of
. . - - S b S Short answer
Sociodemographic experience in the organization and in the current position; : }
} ; Multiple options
Questionnaire Country

Dropdown menu

Use, Perception of Importance, Ease of Use, Economic
Accessibility, Importance for Specific Position
1. Technology for daily management of the organization
2. Technology for data analysis

3. Technology for data reporting and visualization Likert Scale Response
3. Technology 4. Technology for physical assessment, physical testing, injury 5 Anchors
Block prevention, medical and healthcare technology Numerical
5. Technology for training quantification and physical Balanced Categories
monitoring
6. Technology for training quantification and technical-tactical
monitoring

7. Technology for broadcasting and media

Degree of Technological Competencies Development;
Perception of the Importance of Competencies

1. Analytical Skills Response Likert scale
4. Competencies 2. ICT Skills 5 anchors
Block 3. Data Management Skills Numerical

4. Ability to draw conclusions from data Balanced Categories

5. Digital Marketing and Social Media Skills
6. Digital Big Data Management Skills

Procedure

Before accessing the questionnaire, participants had access to a downloadable participant information sheet with all the
information about the project. Moreover, to proceed to the response phase, they had to complete an informed consent
form. No personal information about the participants was collected, nor was any other information that could be used to
identify them. Additionally, the data were processed in accordance with the General Data Protection Regulation (GDPR) of
the European Union, dated May 25, 2018, and the corresponding data protection law of the participant countries.

The questionnaire was distributed online through social networks and through the contact networks of different sports
federations. In the latter case, the questionnaire was sent via email. Access to it was through a Google Forms link in the
language of each country in the sample. The reception of responses was open between March 26 and May 6, 2020.

Cultura, Cienciay Deporte | ANO2024 | voL.19 | NuM.60 | 2145 | Espafia | IssN 1696-5043

TECHNOLOGICAL STRUCTURE AND CONFIGURATION OF THE USE OF TECHNOLOGY IN EUROPEAN SPORTS ORGANIZATIONS




TECHNOLOGICAL STRUCTURE AND CONFIGURATION OF THE USE OF TECHNOLOGY IN EUROPEAN SPORTS ORGANIZATIONS

Technological structure and configuration of the use of technology in european sports organizations
Ana Maria Magaz, Leonor Gallardo, Maria Marin-Farrona, Javier Sdnchez-Sdnchez, Antonio Lorenzo, Jorge Lépez-Ferndndez, Daniel Duclos-Bastias, Jorge Garcia-Unanue
152

Statistical Analysis

The database populated with data collected from the completed questionnaires was subjected to statistical treatment
using the SPSS statistical package version 26. Firstly, a descriptive exploratory analysis (mean, standard deviation,
frequencies, percentages) was carried out for each of the variables related to technology (perception of use, importance,
difficulty of use, and economic accessibility to the technologies) as well as the competencies (development of the
competencies and perception of their importance), performing normality tests of the sample using the Kolmogorov-
Smirnov test.

Subsequently, a graphical study was conducted using IPA analysis (Le6n-Quismondo, 2019; Le6n-Quismondo et al., 2020;
Martilla & James, 1977; Setha, 1982), opting for the analysis proposal suggested by de Abalo et al. (2006) to avoid some
criticisms of the initial model (Ledn-Quismondo, 2019) and useful for predicting priorities (Bacon, 2003): “focus here,” “low
priority,” “potential waste of resources,” or “keep up the good work.”

For the IPA analysis between the technologies and the development of competencies, it was decided to use the strategy
of relating each technology with the type of competencies with which it had the most correlation according to bivariate
correlation analysis. The bivariate correlation analysis significantly identified the association between the variables
observed in the IPA analysis. For this purpose, the non-parametric Spearman’s Rho correlation coefficient was used, and a
critical significance level of p < 0.05 was established.

Results

Table 3 shows the descriptive results (between 1 and 5 points) for the perception of use, importance, difficulty of use, and
economic accessibility of the 7 technological types analysed.

Table 3
Descriptive Results of Perception of Use, Importance, Difficulty of Use and Economic Accessibility of Technology
GAP Gap Gap
Perception ) Difficulty Perception  Economic Perception
8 Importance  Perception TR
Technologies of Use of Use of Usevs  Accessibility  of Usevs
Mean of Use vs i ;
Mean Mean  Difficulty of Mean Economic
Importance

Use Accessibility

1. Technology for daily
management of the 3.02 3.83 0.81 3.34 0.32 3.18 0.16
organization

2. Technology for data

. 2.41 3.65 1.24 2.95 0.54 2.86 0.45
analysis
3. Technology for
data reporting and 2.28 3.60 1.32 2.99 0.71 2.84 0.56

visualization

4. Technology for
physical assessment,
physical testing, injury 2.26 3.90 1.64 2.90 0.64 2.49 0.23
prevention, medical and
healthcare technology

5. Technology for
training quantification 2.29 3.85 1.56 3.00 0.71 2.48 0.19
and physical monitoring

6. Technology for
training quantification

) . 2.23 3.62 1.39 2.89 0.66 2.66 0.43
and technical-tactical
monitoring
7. Technology for 2.69 3.67 0.98 3.29 0.60 3.05 0.36
broadcasting and media
Media TOTAL 2.45 3.73 1.28 3.05 0.60 2.79 0.34

Figure 1 displays the contrast in the IPA analysis between the perception of use and importance of the different
technologies. The overall results show that the levels of importance are higher than those of use (importance = 3.73; use
=2.45).
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Figure 1
IPA Analysis of technology Use versus Technology Importance

IPA ANALYSIS IMPORTANCE-USE TECHNOLOGIES

]
1]

A
_' 7
N

MIT

MUT

1. Technology for daily management of the entity. 2. Technology for data analysis. 3. Technology for data reporting and
visualization. 4. Technology for physical assessment, physical tests, injury prevention, and medical and health technology.
5. Technology for training quantification. Physical monitoring. 6. Technology for training quantification, tactical-technical
monitoring. 7. Technology for broadcasting and media.

Regarding competencies, Table 4 reflects the descriptive results (between 1 and 5 points) of the perceived level of
competency development and the importance attributed to them. The results indicate that the average perceived level of
competency development (2.95) is lower than the average importance attributed to these competencies (3.66).

Figure 2 shows the contrast in the IPA analysis between the use of different technologies (2.45 average points) and the
development of certain digital competencies related to each technology (3.00 average points).

Figure 2
IPA Analysis of Technology Use vs Competence Development

IPA ANALYS5IS TECHNOLOGY USE—COMPETENCE DEVELOPMENT

s J
e

(’

=l

COMPETENCE DEVYELOPMENT

20 140 280 280 o 32

TECHNOLOGYUSE

1. Technology for daily management of the entity. 2. Technology for data analysis. 3. Technology for data reporting and
visualization. 4. Technology for physical assessment, physical tests, injury prevention, and medical and health technology.
5. Technology for training quantification. Physical monitoring. 6. Technology for training quantification, tactical-technical
monitoring. 7. Technology for broadcasting and media. Competences: 2. ICT skills; 3. Data management skills; 4. Ability to
draw conclusions from data; 5. Digital marketing and social media skills.
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Descriptive results of digital com-LZ?e!sc?es development and importance
Competences Competen:}lfec;?‘velopment ?&r;git:::g
Mean
Analytical skills 3.17 3.79
ICT skills (Information and Communication Technology) 3.02 3.62
Data management skills 2.91 3.66
Ability to draw conclusions from data 2.91 3.73
Digital marketing and social media skills 3.15 3.80
Digital Big Data management skills 2.56 3.34
Media 2.95 3.66

Note. Values: Competence development: 1: No one has these competencies; 2: Not developed significantly; 3: Somewhat
developed; 4: Clearly developed; 5: There are true experts in the entity. Importance of competence: 1: Not important; 2:
Slightly important; 3: Somewhat important; 4: Very important; 5: Essential.

Table 5 shows the relationship between the perception of use of various technologies and the importance attributed
to them, and between the perception of use of technologies and the development of digital competencies. The bivariate
correlation analysis indicates that the perception of use of the technologies has a significant relationship with the importance
given to them, being moderately strong for technologies for the daily management of the entity (T1) and for broadcasting
and media (T7), as also observed in the IPA analysis.

Correlation Use-Importance TeTci?vlojo?gies-Competence Development
UseT1 Use T2 Use T3 Use T4 Use T5 Use T6 Use T7

Importance T1 .520™

Importance T2 438"

Importance T3 408"

Importance T4 307

Importance T5 .344™

Importance T6 457

Importance T7 .489™
Development C1 .339™ .345™ .298™ .236™ .280™ .225™ .308™
Development C2 378" .368™ .293™ .294™ 340" .268™ .343
Development C3 .387" 433" 413 .322™ 314 .288™ 312"
Development C4 .333" .439™ 427 .345™ .368" .310™ .264™
Development C5 .292™ .239™ 231 219" 287" .200™ 413
Development C6 313" .350™ 367" 254 .336™ .209™ 229"

Test: Spearman’s Rho. The correlation is significant at the 0.01 level (two-tailed). Technologies: 1. Technology for daily
entity management. 2. Technology for data analysis. 3. Technology for data visualization and reporting. 4. Technology for
physical assessment, physical testing, injury prevention, and medical and health technology. 5. Technology for training
quantification. Physical monitoring. 6. Technology for training quantification. Technical-tactical monitoring. 7. Technology
for broadcasting and media. Competences: 1. Analytical skills; 2. ICT skills; 3. Data management skills; 4. Ability to draw
conclusions from data; 5. Digital marketing and social media skills. 6: Skills in digital Big Data management.
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Table 6 shows the correlation between the development of digital competencies and the importance that organizations
give to different technologies. The results reveal some significant and moderately strong relationships, such as between the
competency for data management and Big Data and the technology for data analysis, or digital marketing skills and social
networks and the technology for broadcasting and media.

Correlation between Digital Competencg ?Jg:/‘:/cs)pment and Importance of Technologies

DC1 DC2 DC3 DC4 DC5 DC6
IT1 .148™ .160** .165™ A317 146" 1417
T2 .092" 125 .168" .160™ .090" A77
IT3 .047 .086" 153 .146™ .052 .138"
IT4 -.021 .094* .076 .044 .097* .014
ITS .073 .164™ .089" 104" 51 ,063
IT6 -.003 .094* .093" .048 17 .014
IT7 106" .148™ 1147 .062 91 .054

Test: Spearman’s Rho. **The correlation is significant at the 0.01 level (two-tailed). Technologies: 1. Technology for daily
entity management. 2. Technology for data analysis. 3. Technology for data reporting and visualization. 4. Technology
for physical evaluation, physical tests, injury prevention, and medical and health technology. 5. Technology for training
quantification. Physical monitoring. 6. Technology for training quantification. Technical-tactical monitoring. 7. Technology
for broadcasting and media. Competences: 1. Analytical skills; 2. ICT skills; 3. Data management skills; 4. Ability to draw
conclusions from data; 5. Digital marketing and social media skills; 6. Skills in digital management of Big Data.

Discussion

In recent years, a digital transformation of the various European productive sectors has been occurring (Alaloul et al.,
2020; Digital Business Assurance (MTP), n.d.; Rymarczyk, 2020; Volkova, 2022), driven by the COVID-19 pandemic and
implemented by European policies such as “Next Generation” (European Commission, 2023) or DigiComp (European
Commission, n.d.), characterizing what has been termed the 4.0 industrial revolution (Alaloul et al., 2020; Rymarczyk, 2020).
However, it is unknown how the sports industry is restructuring digitally, and there is a lack of scientific research analyzing
it in a holistic manner. This study has investigated this gap by examining the technological use and digital competencies of
its members.

The evidence suggests that the transformation and use of digital technologies can provide competitive advantages
for sports organizations (Siano et al., 2022; Frevel et al., 2022; Syllabus Spanish, 2020) and address process limitations
described by sports managers in previous studies (Solanellas et al., 2022). However, the results of this work reflect that
for the European clubs analysed, these digital tools are underutilized, identifying them as only somewhat important,
complicated to use, and very expensive. It also shows that digital competencies are not developed in a significant way.

Thus, the technologies for the daily management of the entity (T1) are in the integration phase as defined by Gibson and
Noa (1974). They are only considered somewhat important and are used sporadically, despite their impact on improving
management and daily efficiency of the organization. Therefore, clubs should focus their efforts on normalizing and
integrating their use into their structure.

The technologies for data analysis and data visualization and reporting (T2 and T3) are in the contagion phase. They are
considered very important or even essential, but as they are seen as complicated to use, they are hardly employed. This
is despite their ability to identify key indicators, draw conclusions, make management decisions, impact cost reduction,
organizational efficiency, or customer segmentation. It is necessary for organizations to focus their efforts and operational
strategy on increasing the use of these technologies. In fact, their use in football clubs can contribute to an improvement in
the organization’s performance, both sports-wise and economically (Balzano & Bortoluzzi, 2023).

Regarding T4, this study shows that not all organizations are committing to the use and utilization of these technologies,
despite their exponential growth in high-performance contexts like FIFA (FIFA, n.d.). They are, therefore, in a phase of
initiation and control (Gibson & Noa, 1974). Almost half do not have these technologies, and just over half use them
sporadically, even considering them important, possibly because they are considered very expensive. Having a direct
impact on sports results, clubs should strive to employ them as part of their sports strategy.
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Technologies T5 and T6 are also in a phase of initiation and control. They are considered somewhat important, moderately
complicated to use, and for some, inaccessible. Therefore, they are not used, nor do the majority of sports organizations
have them. These technologies impact efficiency and sports processes and competitive capacity, in strategic design and
recruitment policies, and therefore, on sports and organizational results. It is necessary for these clubs to focus their efforts
on integrating these technologies and managing them as part of their strategy and leveraging their functionalities. Indeed, as
Deloitte (2023) points out, digital analytics offers sports organizations the opportunity to better understand the preferences of
fans and consumers, contributing to improving business operations and also unlocking new revenue streams.

Technologies T7 are essential, especially after the COVID-19 pandemic (Frevel et al., 2022; Magaz-Gonzalez et al., 2022;
Siano et al., 2022; Syllabus Spanish, 2020). However, despite their influence on the commercialization of sports and value
creation, the analysed entities barely use them, only considering them somewhat important and not sufficiently exploited
(possible waste of resources), being in a phase of contagion. These organizations should direct their efforts towards the
strategic management of these tools and leverage their functionalities creatively due to their strategic impact on the
organization.

Overall, T7 and T1 (cross-cutting and support technologies) are the most developed in the entities, while the more
technical and specific ones (T4-T5) are less used, and those associated with Big Data (T2-T3) are not a priority, today, for
European sports organizations.

After the appropriate analysis of the discrepancies (Abalo et al., 2006) between the scores of importance and perception
of use of the technologies, the positive difference in favor of the former demands, as pointed out by Novatorov (1997)
and Sethna (1982), the need to apply corrective action to improve digitalization in these organizations. The same happens
when conducting the IPA analysis, which allows for determining the order of priorities in sports organizations: focus on
technologies two to six, keep up the good work in T1, and possible waste of resources in T7.

In conclusion, the use of different technologies is explained by the importance given to them (as shown by the correlation
analysis). This also makes sense with the interpretation of the IPA analysis. It determines that the digitalization strategy
starts by making both management and intangible strategic resources aware of the potentialities of these technologies and
their role in creating value and competitive advantages.

Regarding digital competencies, the results show a certain digital divide, a lack of experts in digital competencies, and
even a fear of digital technologies and the change that their introduction can entail in sports organizations. Most entities
have not developed them significantly and consider them only somewhat important, despite their role in decision-making,
organizational synergies, and comprehensive management of the entity. Skills related to Big Data management, despite
their impact on the progress of the sports industry (Bai & Bai, 2021), are the least widespread.

The IPA analysis (use-development of competencies) shows that they have sufficient digital skills for technological use,
but they are wasting the capacities of their human resources to exploit the potential of these technologies. Considering the
role of resources in creating competitive advantages (Barney, 1991; Byrd & Douglas, 2001; Peteraf, 1993; Ventura, 1996),
these intangibles are fundamental to increasing the use of digital technologies and digital immersion in sports entities
(according to the results of this study, the more digital training, the more potential use of digital technologies). Therefore, it
is important to have a human resources strategy focused on digital training and the implementation of such competencies.

The European Union itself is aware of this and is promoting technological training for European citizens, through programs
like DigiComp (European Commission, n.d.) or the certificate in digital skills (European Commission, n.d.). However,
to address these challenges, it is crucial to integrate courses that improve digital literacy into the sports management
curriculum, thereby preparing future professionals to navigate efficiently in an increasingly digitalized sports environment
(Swim, et al, 2023).

To conclude, it is necessary to identify several limitations of the study. First, the sample was limited to six countries, with
an uneven and non-representative distribution both in the participating countries and in the professional profile of the
respondents to the surveys. All this may hinder the extrapolation of the results to other European contexts and requires
careininterpreting the results. Likewise, the descriptive and cross-sectional nature of the study prevents establishing causal
relationships between digitalization and its effects on sports organizations, while the fact of working with a questionnaire
reduces the reliability of the results. Despite all this, this is the first study that analyzes digitalization in the sports ecosystem
of different European countries, constituting a significant advance in understanding digitalization in the European sports
field and helping to understand the perception and degree of application of digital technology within a sector that has
been little explored to date. It is expected that this work will provide an empirical basis for future research and lay the
groundwork for a deeper understanding of technological integration in sports.

To further delve into this field, it is recommended that future research opt for exploring the integration of digital technology
in sports organizations through longitudinal studies. Itis also relevant to conduct qualitative studies in a broader geographical
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diversity than in this study to deepen the understanding of the impact of technology on different sports organizations and
the main barriers existing in each of the agents that make up the European sports ecosystem. Finally, including a variety of
professional profiles and examining emerging technologies like artificial intelligence can provide a deeper insight into the
adoption and adaptation of technology in current sports organizations across different sports contexts.

Conclusions

Digital technology is essential for sports organizations to survive in the digital age. It enables innovation and the creation
of new business models in sports, impacting the structure of organizations and their outcomes.

Based on the propositions of economic theory, organizational studies, and management, the digital structure of sports
industry organizations in Europe is in a big bang phase; the use of digital technologies is erratic, and its members lack
sufficient competency development. In summary, there is no digital organizational culture in the European sports industry,
nor a digitalization strategy that sets the roadmap for its operation in the coming years. It must focus its digitalization
efforts on: (i) Implementing a digital organizational culture (both senior management and intangible resources); (ii)
Properly planning digitalization investment, studying its effect on efficiency, organizational flexibility, and value creation
in the organization; (iii) Providing data analysts and industry strategists who, based on data, are creative and can address
threats and weaknesses highlighted by the data; (iv) Introducing continuous training strategies in digital competencies to
improve the processes of these organizations; (v) Normalizing the use of digital technology; (vi) Increasing awareness of the
importance of specific technologies since some technologies, such as daily management (T1) and broadcasting and media
(T7), are perceived as important but underutilized; (vii) Implementing training programs to reduce the perceived difficulty of
using key technologies, thus facilitating their adoption and practical application; (viii) Developing and promoting financing
models, subsidies, or partnerships with technology providers to make critical digital technologies more economically
accessible to sports organizations; (ix) Specifying and promoting training in digital competencies that are directly related
to the effective use of technologies identified as crucial for the different areas of sports studied; and (x) Aligning the
digitalization strategy with organizational needs and competency development, ensuring that digitalization strategies serve
to enhance the digital competencies needed for their effective use.
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