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Abstract – This research paper examines best practices for Big Data Man-
agement in the sports industry. With the increasing usage of Big Data
Analytics worldwide, sports organisations are now able to collect and analyse
enormous amounts of data that can be used to gain valuable insights into
topics interesting to sports organisations, such as business activities and
athlete performance. However, effective management of this data requires
specialised knowledge, skills and infrastructure for Information Technology.
Through a semi-structured review of related literature, this paper identifies
best practices for Big Data Management in the sports industry. To be specific,
these best practices are related to Sports Information Management, Sports
Analytics and data-driven decision-making. The paper also aims to identify
the challenges that sports organisations have to deal with when implement-
ing these best practices. Furthermore, recommendations are provided for
addressing these challenges based on a developed framework to manage Big
Data in sports organisations. The findings of this paper intend to serve as
an explanatory framework for sports organisations to implement Big Data
Management in the near future.

Additional Key Words and Phrases: Big Data, Sports Information Manage-
ment, Sports Analytics, Sports Science, Big Data Management

1 INTRODUCTION
In recent years, the sports industry has been transformed by the
use of Big Data analytics. Wearable devices, such as smartwatches
and activity trackers, have rapidly improved and developed through
the years [21]. This rapid development allows the collection of vast
amounts of data on a frequent basis. These devices collect a wide
variety of data types and formats, offering the opportunity to gain
valuable insights on, for example, athlete performance through
data analysis. However, effective management of this data tends
to be a complex and challenging task for sports organisations [24].
To extract knowledge and insights from data, lots of specialised
knowledge, skills and Information Technology (IT) infrastructure
is required across an interdisciplinary field. This is achieved in
sports organisations by employing sports scientists with distinct
backgrounds in sports science, such as performance analysts, bio-
statistics experts and data scientists [27, 43].
Sports science – the application of scientific principles to enrich
sports with information and knowledge – has become increasingly
common as professional sports organisations seek to gain a per-
formance advantage over their competitors [43]. To achieve this
performance advantage, sports organisations have started to develop
and adapt to Big Data analytics strategies. Unfortunately, that has
become an increasingly challenging issue [45]. As Big Data has
evolved in sports, literature has become critical to our understanding
of the role of Sports Analytics and its impact on various aspects of
the industry [37, 44].
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Ward et al. argue that next to developing a framework for man-
aging data, a framework to support the decision-making of sports
scientists should be developed to "improve both the efficiency and
effectiveness of decisions" [43]. As an outcome, they have designed
a framework to support this decision-making process. However,
the framework of Ward et al. is only designed from a business
intelligence perspective. In contrast to the research of Ward et al, we
aim to, next to formulating best practices, expand this framework to
a multi-perspective view which spans multiple organisations in the
sports industry. Sands et al. discuss the development of a framework
for themain components of sports "involving the following: analyses
of individuals, trend analyses, rules-based analysis, and statistical
process control" [34]. This can be related to the framework we
propose in this paper, demonstrating the opportunity to develop
one framework matching the aspects of Big Data Management in
the sports industry.

The identified problems and corresponding research questions are
discussed in Section 2. In Section 3, the methodologies for answering
the research questions are described. Related work in literature is
reviewed in Section 4. The findings of the research are discussed in
Section 5. A conclusion is drawn in Section 6 and the research is
completed with a discussion in Section 7.

2 PROBLEM STATEMENT & RESEARCH QUESTION(S)
An area of deficiency in many Big Data articles is the lack of theo-
retical discussion and connection between individual cases of Big
Data usage and a greater understanding of Sports Analytics as a
tool in the organisational decision-making process [44].

This aspect described by Watanabe et al. is exactly what we aim
to focus on in this paper. The problem is that current literature is
solely discussing single aspects of Big Data Management but, to the
best of our knowledge, there is no literature on how to effectively
connect those aspects together for a greater awareness of Big Data
Management in the sports industry. Organisations have a lack of
understanding of Big Data Strategies, i.e. how to implement, audit,
design and maintain their Big Data projects. As a result of reviewing
literature, best practices for Big Data Management are formulated
which organisations could follow to use Big Data more effectively.
Therefore, the following research questions have been formulated:

RQ – What are best practices for Big Data Management and its
implementation in the sports industry?

In order to answer the main research question, two sub-research
questions have been formulated to serve as a foundation uponwhich
the main research builds.

RQ1 – What are the challenges that sports organisations encounter
when implementing Big Data Strategies?

RQ2 – What recommendations can be given to solve the challenges
of implementing Big Data Strategies in sports organisations?
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3 METHODS OF RESEARCH
The research paper follows a semi-structured literature review
to find common themes, form a theoretical foundation and re-
trieve qualitative information about best practices for Big Data
Management in the sports industry. This subsequently involves
an analysis of the relevant academic articles, conference papers,
journals and other publications. The research mainly focuses on
qualitative information gathering, both in theoretical and empirical
studies.
The literature is retrieved from multiple sources using different key-
words. This is done through multiple search engines such as Scopus,
SemanticScholar, Google Scholar and Pubmed. Search queries such
as "Big Data Management in Sports", "Data Science/Visualisation
in Sports" and "Sports Information Systems" have been used to
find relevant literature. This resulted in 26 papers that are English-
written, published in journals, peer-reviewed and relevant to the
search queries. Subsequently, 16 useful references found in the first
selection of papers have been added to the second selection of
literature. Additionally, another eight papers were derived from
the Inciteful tool, which suggests related papers based on the .bib
file of the first selection round. This step of the semi-structured
literature review resulted in a total of 50 papers, selected on their
title, abstract, keywords, introduction and conclusion to ensure
relevance to the topic. As a final step, the selected papers have
been thoroughly analysed and this resulted in a stricter and final
selection of papers. Subsequently, five papers have been removed
from the list of relevant literature after this process because of
too little information, too few citations or simply due to a lack of
relevance. This process is depicted in Figure 1. In the end, the semi-
structured literature review is conducted with 45 papers taken into
consideration.
In addition to the literature review, we have developed an explana-
tory framework to demonstrate and summarise the best practices of
Big Data Management in the sports industry. It provides a structured
approach to guide sports organisations towards the successful imple-
mentation of Big Data Management. This explanatory framework
serves as a helpful overview for understanding and visualizing the
best practices of Big Data Management in the sports industry.

Fig. 1. Selection Process for Literature Review

4 LITERATURE REVIEW
The literature review is the foundation for identifying the best
practices in Big Data Management and its recommendations. First,
a definition of Big Data and its application in the sports industry
is outlined by discussing the characteristics of Big Data defined in
literature. Second, information management in sports is explored by
discussing the systems used to manage sports information and how
sports organisations are using such systems. Last, the applications
of Sports Analytics are examined by demonstrating how Big Data
is used in Sports Analytics. In summary, the three main research
disciplines are Big Data, Sports InformationManagement and Sports
Analytics. A visual orientation of the research streams is shown in
Figure 2.

Fig. 2. Orientation of Big Data-Driven Sports Management

4.1 Big Data
As Big Data is a relatively new topic of research in many disciplines,
one definition for Big Data is hard to find because it depends on the
way it is used and in what context [13]. A definition for Big Data in
the sports industry is therefore not yet commonly agreed upon. In
order for this research to discuss the definition of Big Data, we aim
to formulate a definition of Big Data within the scope of Big Data
Management in the sports industry. Thus, as no universally agreed
definition of Big Data is available, Big Data is rather described by
its characteristics [32].

4.1.1 The Vs of Big Data Characteristics. Big Data is characterized
and defined differently by different authors [45]. Often, research
refers to the multiple ’Vs’, the characteristics of Big Data. Some
authors describe Big Data with three characteristics: volume, variety,
velocity [11, 13, 31, 32, 44]. Others extend this list of characteristics
with two more Vs, namely value and veracity [4, 11, 13, 19, 28,
41]. Additionally, Ranjan & Foropon even describe seven totally
different Vs, i.e. variability, veracity, visualization, value, validity,
vulnerability, and volatility [31]. The most excessive example is the
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description of Big Data characteristics with the ten Vs: venue, variety,
volume, variability, value, validity, veracity, velocity, vocabulary,
and vagueness [45]. For our research, the application of Big Data
within the context of Big Data Management in the sports industry
is described. This application in sports is based on the five Vs
characteristics of Big Data, with the aim to relate it to a practical
definition, as preferred by researchers [13]. The five Vs taken into
account for this definition are volume, variety, velocity, value and
veracity. That is because the nature of Big Data in sports not only
involves volume, variety and velocity but also value and veracity
should be included to provide a more comprehensive understanding
of Big Data in sports. Moreover, since the application of Big Data is
relatively new in sports [44], a description based on these five well-
established characteristics in literature is justified. First, volume
refers to the size and quantity of the data set [32, 44]. It involves
unimaginable amounts of data [45] that are generated each second
that is too massive to be processed by traditional technologies [11].
Variety refers to different types and formats of data and data sources
[32, 44], such as structured, semi-structured and unstructured data
sources [11, 19, 41]. Velocity describes the speed with which novel
data is generated [32], delivered and collected [19, 44]. It involves the
handling of incoming data sets at varying speeds and activity peaks
[45]. Value is the worth carried by data [19]. The advantageous
insights are gained through data analysis [11]. Data has intrinsic
value but is only discovered when extracted through data analysis
[28]. Last, veracity outlines the degree of precision, accuracy and
exactness carried by data [19]. Data may be uncertain, untruthful
and non-reliable [11]. It questions the sources, methodologies and
technologies of the data [28]. The application of Big Data in sports
for our research is based on the described characteristics of the five
Vs of Big Data.

4.1.2 Big Data in the Sports Industry. First, the aforementioned
five Vs need to be defined within the scope of our research. In this
section, the characteristics of Big Data are described and related to
Big Data Management in the sports industry.

• Volume – Big Data is growing increasingly impactful across
the sporting landscape [22]. The sports industry generates a
massive volume of data, containing players’ physical activity,
and behavioural actions between athletes allowing time, de-
scription, and count data on action to be recorded [20]. This
data can help decision-making in sports [12].

• Variety – There are many relationships and numerous entities
in sports Big Data [4]. This involves physical fitness, physical
exercise behaviour, personal information and competition
results. The data can be structured (e.g., general statistics),
semi-structured (e.g., wearable data, GPS information), or
unstructured (e.g., social media) [11]. Sports organisations
use this data to assess and enhance the performance of players
and teams [25].

• Velocity – This can be explained by the growth of sports
data [4] which is updated in real-time. For all major sports,
analysts may frequently extract enormous numbers of data
[20]. This data enters the storage in bursts, from delayed data
of post-training and competition analysis to real-time streams
during a live match [32].

• Value – The extraction of value from sports Big Data is a
fundamental objective in the sports industry. It is being used
to evaluate the physical, mental and social state of players [1].
Connecting the wide variety of data in sports and using it for
analysis assists organisations in becoming more successful
[20]. These insights allow informed decision-making within
sports organisations.

• Veracity – Ensuring data quality is essential in the sports
industry. Some data sources may be unreliable, which may
result in untrustworthy data analysis outcomes [11, 15]. The
accuracy of the analysis depends on the veracity of the source
data [19], therefore sensor data, biases in data and validation
of data quality are of utmost importance.

In summary, the five Vs of Big Data — volume, variety, velocity, value
and veracity — provide a theoretical foundation for understanding
the characteristics of Big Data and how to manage and use Big Data
in the sports industry. Therefore, within the scope of Big Data in the
sports industry, Big Data refers to the vast amount of data of various
types rapidly generated by multiple sources to gain valuable insights
through informed decision-making while ensuring its veracity.

4.2 Sports Information Management
The sports industry is rapidly evolving due to the constant develop-
ment of Sports Information Management (SIM) and IT [18]. Jinguo
describes that managing sports information "to manage work in
the sports field will be an important means for Sports Information
Management" [18]. The presence of individual IT systems in sports
organisations has expanded in recent years, causing a fragmented
situation that is difficult to manage without a centralised Sports
Information System (SIS) [6]. SIS can be described as an application
of SIM and Sports Analytics, being an application of both disciplines.
This section elaborates on SIS within sports organisations, with a
precise focus on the organisational aspects and the impact of SIS
within these organisations.

4.2.1 Sports Information Systems. As literature is still relatively lim-
ited on information systems in the sports industry, multiple authors
have different definitions of SIS. An accepted definition of SIS by
many scholars is the one from Blobel et al., describing that "Sports
Information Systems are information processing systems based
on Information Technology which, together with the associated
sports-organisational resources, serve to handle data from various
sources in sport organisations within one system and to make
this information available user-specific and location-independent
via user interface" [7]. In addition, it should span across whole
organisations by prioritising sport-specific activities, taking into
account the need for scalability and integration of other methods [7],
such as Big Data [35]. Shuangming et al. point out that due to the
rapid development of technology in sports, it is essential for sports
organisations to integrate Big Data as an application of SIS [35].
Furthermore, a SIS must not be seen as a closed system but rather as
a part of "an integral information system of sports that connects all
other information subsystems" [23], such that the entirety of a sports
organisation can access information for management purposes.
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When talking about the management of such a SIS, scholars refer
to SIM. According to Qi & Wang, SIM "can be defined as the man-
agement of activities of information resources and its exploitation
and utilisation" [30]. Thus, SIM is the application of information
management in the sports industry [18]. Managing information
systems is of great importance to sports organisations because
the existing information systems are often limited in functionality
in sports-specific areas due to development and the adaptation of
general-purpose software solutions [6]. From a sports organisation
perspective, the utilisation and development of resources for SIS
and the management hereof is of high value for sports organisations
and should therefore be effectively managed accordingly [30].

4.2.2 Management of Sports Information Systems. To succeed in
contemporary data-driven landscapes, managing information tech-
nologies and their data is essential for sports organisations. IT and
its data have become an intrinsic element of every organisation,
including sports organisations [26]. This section explores how SIS
is used on organisational and strategy-related levels. Furthermore,
the role of data in SIS in sports organisations is examined.
Information management in sports is determined by the character-
istics of the organisational structure. That is, the way organisations
produce, collect, exchange, store, distribute and utilise data and
information [23]. The processes, methods and technological basis
of information systems and their data exchange in organisations
depend on the level of management [14]. Ordinary users of such
systems, however, lack the specialist knowledge required to use this
data to an advantage [9]. Sports organisations should aim for the
extraction of value from data as it aids the growth of the organisation
[19]. When talking about Big Data in SIS, organisations do not
recognise the strategic value it can offer, together with the fact that
managers are usually not willing to implement the required changes
at technological, organisational and environmental levels [11, 42].

4.3 Sports Analytics
The third and last research stream of this literature review is Sports
Analytics. Passfield & Hopker explain that "gaining knowledge and
wisdom from data is challenging, but could spawn a new discipline in
the sports sciences, that of Sports Analytics" [27]. For the definition,
this paper adopts the definition provided by Alamar, who defines
Sports Analytics as "the management of organised historical data,
the use of predictive analytical models that employ the data, and the
usage of information systems to inform decision-makers and permit
them to aid their establishments in the attainment of a competitive
benefit on the ground" [3, 28].
Having established a definition, this section delves into the appli-
cations of Big Data in sports organisations and how they impact
various aspects of sports. By examining sports data analytics and
visualisation, data management and data-driven decision-making,
this section provides a deeper understanding of how Big Data is
used for Big Data-Driven Sports Management.

4.3.1 Visualisation of Sports Analytics. The sports industry has
made notable advancements in Sports Analytics, becoming the
status quo within the majority of sports organisations. Due to the
revolutionary development of technology, significant change can

be seen in the analysis and visualisation of sports data [5]. Accord-
ing to Horky & Pelka, in terms of data visualisation, interviewed
experts argue that data visualisation, compared to other methods
such as textual reports, is the best way to explain more complex
circumstances [16]. Moreover, there is a great availability of data,
both publicly and commercially. The possibility to differentiate and
filter on data-sets offers a broad availability of different types of
analysis [16]. Perin et al. have derived three types of sports data:
box score data, tracking data and meta-data. This separation of data
types is needed to determine the required technique to visualise
the data. By combining the three types of sports data, extensive
and immense possibilities to visualise data will arise [29]. In its
turn, data analytics can also assist decision-making processes in
sports organisations to realise more benefits [41]. To conclude, data
visualisation is necessary to support the decision-making process
for sports scientists, given that the wide availability of data for
Sports Analytics is properly used and organised.

4.3.2 Management of Big Data for Sports Analytics. A conclusion
drawn by Favaretto et al. is that for the management of Big Data,
"most of the researchers preferred amore practical definition, linking
it to processes such as data collection and data processing" [13]. As
indicated by Rein & Memmert, due to the improvement of advanced
wearables the volume of data available is becoming increasingly
challenging to manage [32]. The collection and processing of data is
therefore important for managing Big Data projects. However, the
capability to assemble information has not been matched with the
capability of processing it in a purposeful manner [19]. To produce
useful data insights, raw data must be converted into information,
information into knowledge, and knowledge into wisdom [33].
In order to perform valid analyses, the quality of data must be
carefully considered, hence ensuring its veracity as described in Sec-
tion 4.1.1. In sports organisations, low data usage, unscientific data
classification, significant data redundancy and wide variations in
data formats are provoking low-quality data [35]. High-quality data
is essential for gaining accurate and reliable insights and informed
decision-making. However, due to the heterogeneity and unstruc-
tured nature of data, managing Big Data is a challenging process
[36]. According to Bai & Bai, managing Big Data in sports "is crucial
to the success of the national sports industry, teams, and individuals"
[4]. In fact, the exploitation of potential value by the enhancement of
data quality and accessibility of data for decision-making processes
is the primary goal of sports Big Data Management [4]. Furthermore,
Bai & Bai provide insight into the three aspects of sports Big Data
Management, namely (1) Big Data acquisition, (2) Big Data labelling
and (3) the improvement of existing data. The acquisition of Big
Data involves the secure collection of sports Big Data which is used
for Big Data Analytics. Alongside data acquisition, data labelling
is done for every piece of information that is extracted to build an
accurate database of high quality. Last, enhancement of the quality
of existing labels to get high-quality data labels and reduce noisy
data with incorrect labels is a crucial step in improving the overall
data quality [4]. By managing the steps described by Bai & Bai, a
foundation is formed for Big Data-driven decision-making with
accurate and reliable data that is improved over time.
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4.3.3 Big Data-Driven Sports Management. To gain valuable in-
sights into problems, the application of Big Data is an advancing
topic which helps to make more informed and fundamentally strong
decisions [5]. Making informed decisions in professional sports
should be supported by (1) data collection and organisation, (2)
analytical models to gain insights and (3) an interface for the commu-
nication of information [43]. Ward et al. explain that there are two
types of analytical models in sports organisations, i.e. fast and slow
analysis. Fast analysis implies a decision-making situation which
should be resolved short-term, on a high-pressure environmental
level. Slow analysis requires scientific examination to achieve a
deeper understanding of the problem encountered. Furthermore,
Ward et al. suggest that combining the three areas in data into a
communal platform which supports decision-making on all levels
in a professional sports organisation, while also taking the nature
of uncertainty into consideration, could result in better decision-
making in this complex, fast-moving environment [43]. Ranjan &
Foropon have defined value-creation through the means of decision-
making as Competitive Intelligence (CI). Hence CI can be defined
as "the collection, analysis, interpretation, and dissemination of
strategic information at the right time for use in the decision-making
process" from an organisational perspective [2, 31]. Multiple schol-
ars concluded that Big Data is often regarded as a valuable asset for
making strategic decisions in organisations [31].
We used the literature reviewed in this section for the formulation
of best practices, hence answering the research questions based on
analysis of existing literature. The found common themes, theoreti-
cal foundation and qualitative information of the reviewed literature,
in combination with the formulated best practices, are thereafter
used to develop an explanatory framework.

5 FINDINGS
In this section, the identified best practices for Big DataManagement
in the sports industry are described. These best practices are inspired
by the literature review in Section 4. It is crucial to discover and apply
these best practices to effectively manage Big Data in the sports
industry, given that its volume and complexity keep increasing. By
evaluating the current landscape of Big Data Management in sports,
this section aims to summarise the challenges of Big Data for sports
organisations and provide recommendations to maximise the full
potential of their data resources. The identified best practices could
serve as practical guidelines for professionals and stakeholders in
the sports industry who are involved in Big Data Management. The
implementation and understanding of these best practices could
enhance sports organisations’ Big Data Management strategies and
ultimately gain an advantage over their competitors.

5.1 Challenges of Implementing Big Data Strategies
As claimed by Abeza et al., the adoption and utilisation of Big Data
in the sports industry have numerous challenges [10, 39], such
as a lack of experienced employees [8, 9], data integration, poor
data warehouse architecture, data privacy and security concerns
and enormous data synchronisation [38]. Additionally, Cabrera-
Sánchez & Villarejo-Ramos argue that "further implementation
challenges arise from a lack of analysis techniques, resistance to

change, fear and anxiety, and technology limitations" [10]. Blobel &
Lames have determined two different types of obstacles within the
sports industry when it comes to implementing SIS, namely strategic
and organisational problems. The strategic challenges include the
underestimation of the demands of the task of implementing SIS,
miscommunication due to the different stakeholders involved and as
a result, there is a lack of integration of information systems in sports
[6]. The organisational problems relate to the non-adjustment of
organisational aspects to the new circumstances of SIS implementa-
tion [17]. In a study on the effective adoption of Big Data, Surbakti et
al. have established 13 organisational aspects that are of influence on
this non-adjustment process, described by Jayal et al.: organisational
cultural competence, talentmanagement, changemanagement, strat-
egy alignment, project management, performance management,
organisational structure and size, interdepartmental collaboration,
communication, top management support, environmental effect,
clear goals, and focus on innovation [40]. Moreover, Blobel & Lames
address that often SIS are not integrated actively within the different
departments and their systems, such that the systems run concur-
rently [6]. Another identified organisational problem is that poor
information management is usually caused by the deployment of
SIS without obligations being made explicit: all stakeholders should
work with, supply data to and complete the necessary duties of
SIS implementation [6]. Last, the environment of an organisation
influences the course of the Information System, meaning that the
fast-changing environment of sports must constantly be aligned
with the development, maintenance and configuration of SIS [23].

Based on the comprehensive review of literature, the challenges of
Big Data Management and implementing Big Data Strategies can be
summarised. First, a SIS is often not actively integrated into sports
organisations but runs alongside the organisation and its processes.
Second, there is usually a lack of expertise and experience in Big
Data Management that can be divided into two subcategories: (1)
the technological part relates to poor data integration & collection,
inferior data warehouse architecture, lack of data analysis tech-
niques and other limitations of technology for handling Big Data.
In addition, the (2) managerial part relates to the non-employment
of experts, not authorising employees to make important decisions
regarding the implementation of Big Data projects. Third, the ab-
sence of top-management support in an organisation for Big Data
Management results in resistance to change because of fear and
anxiety about the unknown. Again, this can be divided into two
subcategories: (1) strategical problems relate to the underestimation
of implementing Big Data Strategies and miscommunication leading
to poor integration of Big Data Management in sports organisations.
In addition, the (2) organisational problems relate to sports organ-
isations that often do not adjust to the new work environment
involving Big Data Strategies. Moreover, there are no clear task
distinctions defined when it comes to managing Big Data. Last,
sports is an ever-changing environment and therefore Big Data
Strategies must be continually coordinated to ensure legitimate
development and progress.

These challenges underline the importance of considering the
technological, managerial, strategic, and organisational aspects
of Big Data Management to effectively implement and leverage

5



TScIT 39, July 7, 2023, Enschede, The Netherlands Postma, M.

Big Data Strategies within sports organisations. The framework
depicted in Figure 3 takes these challenges into account and provides
recommendations to address them in Section 5.2.

5.2 Recommendations for Implementing Big Data
Strategies

The aforementioned challenges of implementing Big Data Strategies
demonstrate the need for recommendations to effectively overcome
and address these obstacles in sports organisations. This section,
therefore, aims to provide recommendations to help sports organi-
sations tackle the identified challenges.

Firstly, it is essential to develop a clear understanding of the goals
and objectives regarding Big Data Management of a sports organ-
isation. This also involves a proper understanding of Big Data in
general, to ensure that all involved stakeholders have the same
perception of the new strategy that will be followed within the or-
ganisation. In addition, organisations should promote a data-driven
culture amongst their employees at all levels. That can be achieved
by training programs to supply employees with the necessary skills
for Big Data Management. Moreover, interdisciplinary collaboration
between data scientists, sports analysts, athletes, trainers, coaches
and management should be encouraged to utilise Big Data to its full
potential.

In line with the first recommendations, sports organisations should
define their strategic priorities, which should align with the Big
Data strategies and their impact on the organisation. The strate-
gic priorities should outline roles, responsibilities, and policies to
create an environment in which Big Data is effectively managed.
Additionally, organisations should establish a comprehensive Big
Data governance policy to guide the management and utilisation of
Big Data. This policy should include guidelines and procedures for
Big Data collection, storage, integration, management and decision-
making.

Thirdly, the integration and the assurance of the quality of Big
Data are fundamental to maximise its value. The implementation of
integration processes for diverse Big Data sources and controlling
quality will enhance the accuracy and reliability of data-driven
insights derived from Big Data. These processes should be moni-
tored regularly to maintain high standards. In addition, investments
should be made in the technology infrastructure to guarantee that
these processes can be executed effectively. This infrastructure
should be scalable and reliable to handle large volumes of data
and complex analysis.

Finally, Big Data Management should be continuously monitored
and evaluated to determine its impact and effectiveness. This could
be done by determining key performance indicators and other
metrics to assess the success of the implemented strategies, as well
as to identify areas of improvement. The approaches taken for Big
Data Management should be able to adapt to sudden changes in
sports organisations to ensure the ongoing optimisation of best
practices for managing Big Data. That is to maximise and unlock
the full potential of Big Data and drive innovation and development
in the dynamic landscape of sports.

5.3 Explanatory Framework
In this section, the comprehensive framework is introduced which
aims to provide a structured approach to Big Data Management
for stakeholders in the sports industry. This framework serves as a
visual representation of the research streams in the literature review,
key findings, challenges, and recommendations identified in this
research. The framework is illustrated in Figure 3.

Fig. 3. Framework for best practices of Big Data Management.

6 CONCLUSION
In conclusion, this research provides valuable insights into the man-
agement of Big Data in the sports industry. Through a comprehen-
sive literature review, key findings have been identified, highlighting
best practices for Big Data Management and the challenges faced by
sports organisations in implementing Big Data strategies. The liter-
ature review covered the analysis of various research streams such
as Big Data, Sports Information Management and Sports Analytics.
In addition to the addressed challenges, recommendations have
been provided to overcome these challenges. The challenges involve
technological, managerial, strategic, and organisational aspects,
emphasising the need for an integrated approach to address these
obstacles.
The recommendations offered in this study empower sports organi-
sations to overcome the challenges and effectively leverage Big Data
to gain an advantage over their competitors. By promoting a data-
driven culture, defining strategic priorities, ensuring data gover-
nance policies, investing in appropriate technological infrastructure,
adopting Big Data techniques, and integrating tools to monitor and
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evaluate these processes, sports organisations can maximise the
potential of their Big Data resources.

The framework presented, based on the challenges and recommen-
dations, in this research provides a comprehensive overview for
understanding the management of Big Data in the sports industry. It
visually represents the findings, including the identified challenges,
recommendations and best practices for effective implementation.

This research serves as a practical guide for professionals and stake-
holders involved in Big Data Management in the sports industry,
enabling them to enhance their Big Data strategies and be com-
petitive in an ever-changing data-driven landscape. Overall, the
findings and recommendations presented in this research contribute
to the advancement of Big Data Management practices in the sports
industry.

7 DISCUSSION

7.1 Limitations
This research has provided valuable insights into the best practices
for Big Data Management in the sports industry. However, it is im-
portant to acknowledge certain limitations that may have impacted
the research. Due to the limited timeframe in which this research
was conducted, only a selection of literature has been analysed based
on the set criteria. Other research disciplines and methodologies
could have been explored and included in this research, however,
this was difficult to carry out given the timeframe.

7.2 Future Work
While this research has shed light on various aspects of Big Data
Management in the sports industry, there are several possibilities
for extending this research. We recommend other scholars to further
investigate and develop the following areas.

As Big Data and its application in Sports Analytics is still in its
infancy, one could delve deeper into other data analysis techniques
such as artificial intelligence (AI), predictive modelling and other
machine learning algorithms. This can provide better insights into,
for example, player performance, injury prevention and tactical
game strategies.

Another opportunity is to investigate and perform case studies in
sports organisations. This can be extended with comparative studies
between different sports organisations. A case study can contribute
to a better understanding of how sports organisations actually work
in regard to Big Data Management, rather than taking conclusions
from literature for granted. Applying the proposed framework to
sports organisations in case studies may validate the effectiveness
of such a framework.

As discussed before, sports and technology are ever-changing en-
vironments that have rapidly evolved over time. Therefore, the
identified best practices and proposed framework may not be up-
to-date anymore in the future. Repeating this research in the future
could result in new valuable insights such as new best practices or
other progress in this field of study over time.
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