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Abstract

Advances in science and Technology had led the world through many ages/eras. More importantly, the use of Technological
innovations in the 21st century is a welcome development. Technology has taken all aspects in life and sport is not an exception.
Lighter and stronger racquets, new material compounds and everlasting rubber soles, the possibility of having telemetry data
available are just few of the developments that have set a remarkably highly competitive level among amateurs and professionals.
Observation indicates that Nigeria sports industry is yet to utilize some of these advantages offered by technology to make sports
performance and officiating easy and effective for her athletes. This paper stems from the quest to discover technological
innovations needed to bring notably sustainable developments to global sports with focus on Nigeria. Therefore, Infrastructure
development, the use of various technological devices for participation and officiating in some sports, future innovation in Sports
Technology and Merits of Technological innovations were discussed in this paper. This paper therefore used Narrative
Methodological Review approach, on the current trend in Technological innovations in sports science. Though, these are really
effective but some are lacking in Nigeria. While global sports industries harness cutting-edge technologies to elevate
performance, fan experience, and data analytics, Nigeria grapples with structural, socioeconomic, and policy-based obstacles.
The paper also pointed out sporting activities that require the deployment of technological innovation to achieve sustainable
development in the country. Reference was also made to other countries within and outside Africa on how the use of
technological innovation has brought sustainable development in Sports. It was therefore concluded that should Nigeria employ
most of these technological advancements in sports such as wearable technology, data analytics, and environmental
sustainability measures, Nigeria can ensure the long-term viability and success of sports activities while minimizing their
environmental impact and promoting sustainability in Sports.
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1. Introduction

The intersection of technology and sports science is pro-
foundly reshaping the landscape of sports development, fos-
tering both enhanced athletic performance and sustainability.
As the global community intensifies its focus on sustainable
practices, sports sectors are increasingly adopting technolog-
ical innovations to address environmental and social respon-
sibilities. These advancements are crucial for driving sus-
tainable sports development, balancing the demands of high
performance with the need for ecological stewardship. One
significant area of technological advancement is the use of
advanced data analytics and wearable technology. Devices
such as fitness trackers and smartwatches provide real-time
data on athletes' physical conditions, enabling precise moni-
toring and personalized training programs. This technology
aids in injury prevention and performance optimization,
thereby extending athletes' careers and reducing the necessity
for resource-intensive training interventions [1].

The shift towards eco-friendly sports equipment and ap-
parel marks a significant step towards sustainability. Innova-
tions such as biodegradable materials, recycled fibers and
energy-efficient manufacturing processes collectively reduce
the environmental footprint of the sports industry [2]. This
transition not only lessens adverse environmental impacts
but also encourages responsible consumption and production,
aligning with global sustainability goals. Smart stadiums
represent another technological frontier contributing to sus-
tainable sports development. These facilities incorporate
renewable energy sources, waste reduction systems, and
smart crowd management technologies to minimize their
ecological impact. Features like solar panels, rainwater har-
vesting systems, and automated energy management systems
are becoming integral to stadium designs, promoting more
sustainable sports infrastructures [3].

Additionally, virtual and augmented reality (VR/AR)
technologies are revolutionizing fan engagement by offering
immersive experiences that reduce the need for travel,
thereby cutting down travel-related emissions and the envi-
ronmental impact of large-scale sports events [4]. These
technologies allow sports organizations to engage a global
audience while mitigating environmental costs associated
with physical attendance. Artificial intelligence (Al) and
machine learning (ML) are also pivotal in sports science,
aiding in talent identification, performance analysis, and
strategic planning, which enhances both efficiency and equi-
ty in sports [5]. Al-driven insights support informed deci-
sion-making, boosting performance while promoting fairness
and inclusivity. Technological innovations in sports science
are integral to sustainable sports development. These ad-
vancements not only improve athletic performance and fan
engagement but also align with broader environmental and
social sustainability goals, ensuring that the future of sports
is both thrilling and responsible.
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1.1. Review Method

This paper adopted Narrative Methodological Review
Approach which provides a broad overview of the topic, as
key concepts have been summarised. It also pointed out
sporting activities that require the deployment of technolog-
ical innovation to achieve sustainable development in Nigeria.
References were also made to other countries within and
outside Africa on how the use of technological innovation has
brought sustainable development in Sports.

1.2. Sports Science and Sustainability

Technological innovation in sports science in Nigeria
hinges on comprehensive strategies that address infrastruc-
ture, education, funding, environmental sustainability, and
social inclusion. While significant challenges remain in Ni-
geria, there are also numerous opportunities for growth and
development. By leveraging international collaborations,
fostering local expertise, and ensuring inclusive practices,
Nigeria in particular can build a robust and sustainable sports
science ecosystem.

According to [6], Sports science is the systematic study of
the mechanisms and outcomes of physical activity and exer-
cise in humans, with an emphasis on improving athletic per-
formance and overall health. This definition emphasizes the
comprehensive nature of sports science, highlighting its fo-
cus on both the processes involved in physical activity and
the results these activities produce. It underscores the dual
goals of enhancing athletic performance and promoting gen-
eral health. Sports science according to [7], encompasses the
interdisciplinary fields of physiology, biomechanics, psy-
chology, and nutrition, aimed at understanding the factors
that influence physical performance and well-being. His
definition points out the interdisciplinary nature of sports
science, incorporating various fields of study to provide a
holistic understanding of what affects physical performance
and health. It illustrates the complexity and breadth of sports
science. In the words of [8] Sports science is the application
of scientific principles and techniques to improve athletic
performance and manage sports-related injuries, focusing on
the physiological, psychological, and biomechanical aspects
of exercise. This definition highlights the practical applica-
tion of sports science, focusing on how scientific knowledge
can be used to enhance performance and handle injuries. It
emphasizes the direct benefits of sports science to athletes.
Furthermore, [9], opined that Sports science refers to the
study of how the human body functions during exercise and
how physical activity promotes health, focusing on perfor-
mance enhancement and injury prevention through scientific
research and practical application. This definition focuses on
the dual aspects of performance enhancement and injury
prevention, driven by scientific research and practical appli-
cation. It underscores the importance of understanding bodily
functions during exercise to promote health and prevent inju-
ries [7-9]. The field of sports science involves the explora-
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tion and application of scientific methods to optimize sports
performance and physical fitness, integrating knowledge
from diverse areas such as anatomy, physiology, psychology,
and nutrition [9]. This reinforces the idea that sports science
is about applying scientific methods to achieve optimal
physical performance and fitness. It stresses the integration
of various scientific disciplines to create a comprehensive
approach to sports science.

Sustainability in sports science refers to the development
and implementation of practices, technologies, and policies
that ensure the long-term viability and success of sports ac-
tivities. It encompasses ecological, economic, and social
dimensions, aiming to promote health, reduce environmental
impact, and foster inclusive participation [3, 6]. The sustain-
ability of sports science in Africa especially in Nigeria faces
unique challenges and opportunities shaped by the country’s
socio-economic and environmental context. Critical aspects
include infrastructure development, education and training,
funding, and environmental considerations.

1.3. Infrastructure Development

The development of adequate sports infrastructure is cru-
cial for sustainable sports development in Nigeria. Many
states lack the necessary facilities for training and competi-
tion, which becomes a challenge at both grassroots and elite
levels. Investments in building and maintaining sports infra-
structure are essential. For example, well-designed, ener-
gy-efficient sports complexes can serve as hubs for commu-
nity engagement and athlete development, as seen in South
Africa's efforts on post-2010 (Fé&léation Internationale de
Football Association (FIFA) World Cup [10] including
Ghana post-2023 Africa Games. Though there are few ex-
ceptions in terms of facilities for training and competitions
such as Lagos and Delta states which have been on the high-
est rung of the ladder for over 5 (10 years and more) consec-
utive editions in respect to their excellent performance at
Nigeria National Sports Festival. A sustainable sports sci-
ence ecosystem requires well-trained professionals, including
coaches, sports scientists, and medical personnel. Education-
al institutions in Nigeria may integrate sports science into
their curricula and collaborate with international bodies to
ensure the transfer of knowledge and skills. For instance, the
partnership between Kenya's Kenyatta University and inter-
national sports bodies has been pivotal in enhancing local
expertise in sports science in Kenya [11]. Though, Financial
constraints is a significant barrier to the Technological de-
velopment for sustainability of sports in Nigeria. Adequate
funding from government, private sector, and international
organizations is vital. Funding can support research, athlete
development programmes and the maintenance of sports
facilities. The success of Ethiopia’s athletics programme,
largely supported by governmental and international funding,
illustrates the potential impact of sustained financial invest-
ment in sports [12]. Ensuring that sports science benefits all
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segments of the population is crucial for sustainability. This
includes promoting gender equality and providing opportuni-
ties for marginalized groups. Programmes aimed at increas-
ing female participation in sports in country like Nigeria
demonstrate the positive social impact of inclusive sports
science practices [13].

2. Technological Innovations in Some
Selected Sports

2.1. Football

Technological innovations have transformed the landscape
of various sports, enhancing training, performance, and
overall experience, highlighting their impact on training and
competition. In football, training goalkeepers requires preci-
sion and consistency, which has been greatly enhanced by
the introduction of the Pro-Ball Machine [14]. This machine
can simulate various types of shots, including speed, spin,
and trajectory, providing goalkeepers with a wide range of
scenarios to practice. The impact of training with Pro-Ball
Machine allows for repetitive and controlled training condi-
tions that are difficult to replicate manually. Goalkeepers can
improve their reflexes, positioning, and decision-making
skills by facing a diverse array of shots consistently [14].
This technology ensures that keepers are better prepared for
real-game situations, leading to improved performance. This
technological innovation saves time, energy and human ef-
fort thereby brings out the best from the Goal keeper via
training but Nigeria is yet to have one.

The introduction of Video Assistant Referee (VAR) in
sports like football is key for good officiating. The contro-
versy over the accuracy and righteousness of judgments made
by referees in professional sports matches is on the increase.
In football, the presence of home advantage is easily observed
[15]. Referee bias, is known to contribute to home advantage
as home teams are being favoured in football matches. Also,
Referees are often blamed for the alleged benefits that the
home team receives. These benefits may include referees
penalizing the Away Team more harshly by issuing more
disciplinary cards or calling more fouls. Such subjective and
biased officiating may come from various external and in-
ternal factors [5, 14]. These type of interference with Referees’
officiating, calls for urgent need for assisting their deci-
sion-making process to resolve Referee bias. This is where the
VAR has emerged as a solution to the long-held dispute over
Referees’ subjective officiating.

The VAR was in fact not the first technology to be im-
plemented in professional football matches. Goal-line tech-
nology, which detects whether the ball has completely crossed
the goal line or not, was one of the successful cases of tech-
nology use in football. With the role of technology in profes-
sional foothall becoming more significant. Australia’s ‘A’
League became the first league to implement the VAR system
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in their domestic league. The VAR made its official interna-
tional debut in the 2018 FIFA World Cup, and the FIFA of-
ficially approved the use of the VAR in all matches. It has
since been introduced in multiple professional football
leagues, including the English Premier League (EPL), the
German Bundesliga, Union of European Football Associa-
tions (UEFA) Champions League etc. [14, 15].

The technology is now being used in many top division
football leagues around the world. With the VAR fulfilling its
main objectives of assisting referees with decision-making.
The predictive odds of making correct decisions were found
to be significantly higher with the use of VAR compared to
without VAR, with accuracy increasing from 92.1% to 98.3%
[16]. Nigeria is yet to embrace these technologies in profes-
sional football. This therefore made it impossible for Nigeria
FIFA Referees not to officiate at the 2024 African Cup of
Nations (AFCON) football competitions because of lack of
the Referees exposure and experience in using VAR and
Goa-line Technology. However, should these technologies be
put in use in Nigeria Football, it will go a long way in sus-
taining sports development in Nigeria. The issues of bias
among Referees in decision making in the field of play will be
a thing of the past because technological innovations in sports
science have come to bridge such gap.

2.2. Athletic Events

Technological advancements in athletic events, particu-
larly track and field, have significantly improved athlete
performance and the accuracy of results in officiating.
Therefore, Electronic timing systems, such as photo-finish
cameras and Radio frequency Identification (RFID) chips,
provide precise measurements of athletes' performance.
These systems eliminate human error, ensure fair competi-
tion, and enhance the credibility of records [17]. A photo
finish occurs in sporting race when multiple competitors
cross the finishing line at nearly same time. As the naked
eyes may not be able to determine which of the competitors
cross the line first, a photo or video taken at finish line may
be used for a more accurate check. Photo finishes make it
less likely that official will declare a race a dead heat [20].
Finish line photos are still used nearly in every modern race
sport. Although, some sports use electronic equipment to
track the racers during a race, a photo is considered a most
important evident in selecting the winner. They are especial-
ly important during close races, but they are also used to
assign official times to each competitor during any race [18].
The use of Photo finish for all athletic events in Nigeria is yet
to be embraced, for instance at the amateur level of competitions.
The unavailability of these technology sometimes results in poor
officiating with regards to racing events. These are supposed to be
available so that the athletes in one hand will be exposed to them
early enough in competitions while the officials on the other hand
will be acquainted with its operations for better officiating at the
elite level of competitions [13, 14].
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Performance monitoring such as wearable technology, in-
cluding Global Positioning System (GPS) devices and heart
rate monitors, enables athletes to track their training metrics
in real time. This data helps in optimizing training programs,
preventing injuries, and enhancing overall performance [16].
The use of GPS, or ‘wearable technology’ in high perfor-
mance sports is becoming increasingly popular. This tech-
nology also contributes heavily towards the inclusion and
exclusion of athletics from training and competition, as its
validity and reliability are of outmost important. In addition,
the GPS unit are satellite based navigational technology that
has been used profoundly in professional sports since 1997
[18]. This technology is currently being used to provide
sports scientists, strength and conditioning specialist, per-
formance analyst, Coaches with real-time and post-match
analysis of the athlete(s) practice or competition based on
performances. In recent years, additional micro sensors such
as accelerometers, gyroscopes, magnetometers, and heart
rate monitors have also been included inside the convention-
al GPS unit that are worn by athletes. These little units are
now multifaceted device that possesses additional technology
other than just GPS [19].

2.3. Taeckwondo

Taekwondo established itself as the martial arts style of the
Olympic games. In the Olympic games, one of the first pillars
during competition is fairness which means having clear and
undisputed scores for each match and more so when medals
are at stake. When one thinks about technology, he/she thinks
about modern times, communications and all the aspects
involved in it. Nonetheless, when one thinks of them together,
it seems inappropriate or out of place but they can co-exist
[20]. The first thing one needs to understand is that technol-
ogy goes hand-in-hand with competition. The first combina-
tion of Taekwondo and technology came with the tools used
for judges to be sure of who is getting points and the first tool
that came along were video monitors that allowed the judges
to have real-time replays so they could more accurately make
a call and be an aid to judges and referees during matches.
Also, it is perfect for audience that can see with more detail
how a punch or a kick was performed [21].

In London 2012, Referees were responsible for “calling out’
if a punch or a kick had made contact (a must for a point to be
scored), this means, they had the enormous responsibility of
seeing, in a fraction of a second, if a hand or foot touched the
valid part of the other competitor’s body. This was a very
tough responsibility and that more than one time resulted in
controversy among other discrepancies. However, according
to [20, 21]. Rio 2016 saw a new evolution in point scoring as,
once again, technology came to the aid of referees and judges.
This time, video screens and real-time replays, came elec-
tronic sensors in the body and head protectors worn by com-
petitors. This resulted in practically no chance for judges to
miss a point in a match, A situation that in previous competi-
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tions resulted in controversy. One case worth mentioning took
place back in Beijing 2008 when a Britain competitor was
eliminated from the competition because a last-second blow
was not taken into the score, the decision however was re-
versed as the monitor real-time replays showed that it was
connected and the victory correctly awarded [22]. The inclu-
sion of the new electronic body and head protectors allow for
this to be just part of history as now competitors concentrate
more on making sure a blow connects for the point to be
scored than making it look pretty.

Also, it makes competitors feel less need to use excessive
force in a punch or kick than before as the electronic sensors
can “feel” the contact and award the point with ease and one
has to remember that the objective in taekwondo competition
is not to hurt your opponent but just to score a point with
minimal contact to the body [23]. Furthermore, in competitive
taekwondo, technology and martial arts can combine effec-
tively in what could be called and acknowledged as the
communion of modern and ancient times [22, 23].

2.4. Basketball

The integration of technology into sports in this twenty first
century is effective on improving the performance of athletes,
training, and strategy-development methods. This great im-
pact of technology on sport is as a result of multifaceted de-
velopments, including athletes, coaching methods, manage-
ment and fans or spectator involvement. With the advance-
ment of technology, the variety and quality of equipment used
in the sports ecosystem has increased [21], and many new
technologies that are of great importance to improve the
technical performance level of athletes, reduce sports injuries,
increase game viewing, attract fans, and promote the devel-
opment of interest in basketball training and competitions.
Virtual reality simulations, wearable devices and biofeedback
systems have created different and innovative training tools.
These tools help players to improve their skills, increase their
endurance and monitor their performance metrics [24]. In
basketball, technology has significantly influenced both
training and game analysis, leading to enhanced performance
and strategic development. Smart Basketballs embedded
with sensors provide real-time data on shooting technique,
spin, and arc. This technology allows players to receive in-
stant feedback and improve their shooting accuracy and con-
sistency [25]. In addition, The Video Analysis Software ena-
bles coaches to break down game footage, analyze player
movements, and develop strategies. This software helps
identify strengths and weaknesses, leading to more effective
training and game preparation [26]. Remarkable progress has
been made over the years as a result of the integration of
technology in Basketball. Technological innovations offer
various opportunities for players, coaches, managers and
analysts to explore the intricacies of the game, recognizing
their contribution to individual and team performance, injury
prevention, coaching strategies and the transformation of the
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game. In particular, performance predictions using current
and previous data of players [27], knowledge of each player’s
strengths and weaknesses can provide vital information, es-
pecially for Coaches and Managers, in terms of Team for-
mation, new signings, changing strategies during games, and
other vital qualitative and quantitative factors [28].

The National Basketball Association (NBA) will use the
support of Hawk-Eye 3D optical tracking technology to en-
rich its data gathering capabilities and enable more accurate
decision making by match officials. The use of Hawk-Eye 3D
optical tracking technology is another technology in sports
that is used in Basketball officiating which started during the
2023/2024 season. The NBA will use it to collect data in three
dimensions, including player and ball movement, in
sub-second latency. This capability and rapidity will enable
accurate, automated calls on whether a ball has gone out of
bounds, or speeding up the game. The technology also, will
strengthen fan engagement initiatives. The data collected will
be used by both the NBA for better game analysis. leveraging
on Hawk-Eye’s cutting edge 3D optical tracking data will
enhance officiating, power significant insights for teams, and
create a dynamic data set that will improve the game and
enable unique engagement opportunities for NBA fans [29].
This will further help enhance officiating and basketball an-
alytics, as well as to drive new immersive fan experiences.
Hawk-Eye technology is used to power decision review sys-
tems in Tennis and Cricket as well as Goal line technology
and VAR in soccer [28].

2.5. Plantar Pressure Mapping

The use of Xsensor for plantar pressure analysis has re-
markably improved athletes’ performance. This is so because
plantar pressure analysis is a fundamental measurement tool
for gait assessment and adequate treatment. Gait analysis
helps in human movement and detects any abnormally for
treatment and injury prevention. Human movement espe-
cially athletes occur with speed. A lot happens quickly, from
raising a foot to placing it down again, so there is a real risk of
missing complex interactions. This is why, from the earliest times,
the quest has been to record gait in a way that enables it to be
slowed down so the components can be analysed carefully [20].

Highly technological tools exist in this twenty first century
that help clinicians optimize human performance, and safety.
One of them is Wireless Insole Mapping Systems. In-shoe
pressure systems were initially attached to the computer by
long cables. However, in this current dispensation, it provides
a wireless option for remote analysis with modern systems
utilizing Bluetooth technology. Some systems provide a data
logger with disk storage so that in-shoe systems will work
away from the clinic. Each allows clinicians or trainers to
create a detailed picture of where pressure occurs on the
bottom of the foot. They then connect to software, which can
help make sense of those numbers [30]. Most software pro-
vides measurements that can be easily noted in the patient’s
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file and compared with subsequent recordings after applying a
treatment strategy. This simplifies processes for the practice
owner and the practitioner, helping visualize what effect an
intervention has on the foot’s function. The Intelligent Insole
sensors capture high-resolution, lab-quality plantar pressure
and gait data anywhere natural motion occurs to elevate your
human performance or biomechanics applications [30]. Ac-
cording to [31]. Plantar pressure mapping with sensor-based
insoles is emerging as one of the most exciting technologies
for evaluating movement biomechanics and assessing injury
risk in sports. In some circumstances, plantar pressure map-
ping can be combined with complementary technologies to
enhance the analysis's outcome. Surface electromyography,
also known as SEMG, is a non-invasive method for measuring
the electrical activity of muscles. When paired with plantar
pressure mapping, it can provide a rich dataset of information
related to human performance and movement [30, 31]. The
utilization of plantar pressure mapping, such as XSENSOR's
innovative Intelligent Insoles, in conjunction with SEMG can
significantly aid sports Biomechanists, Sports medicine prac-
titioners, strength and conditioning Coaches, and rehabilita-
tion specialists in identifying muscle function and biome-
chanics efficiency, thereby creating a more accurate and
comprehensive neuromuscular profile.

According to [30] different sports need different types of
footwear depending on factors such as intensity, duration,
surfaces, and force application. Therefore, the Plantar pres-
sure mapping, like XSENSOR's Intelligent Insoles, is used to
assess different footwear types and the choice of right shoe for
sports applications. Today, footwear designers and manu-
facturers have reached high levels of technological skill and
quality and have become integral part of the sports perfor-
mance industry [32]. Selecting the right shoe, based on an
athlete's factors, is still an underrated aspect that can help
optimize human performance and decrease the risk of injury.
Plantar pressure mapping technology plays a crucial role in
helping athletes and players in shoe-fitting by studying the
effect of different shoes on biomechanics efficiency. This
technology further explores the different characteristics of
shoe types and how they relate to specific sporting activities.
The plantar pressure mapping can assist coaches and biome-
chanics professionals in evaluating the efficacy of a specific
shoe. In addition, plantar pressure mapping helps improves
the shoe-fitting process for athletes [31, 32].

3. Future Innovations in Sports
Technology

The future of sports technology, particularly in football, is
poised for significant advancements, as evidenced by FIFA's
initiatives aimed at enhancing match officiating and perfor-
mance assessment. FIFA is set to introduce innovative tech-
nologies to test the physical fitness of referees during match
performance, implement Drone Al referee Assistants, and
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fully automate off-side decision-making processes [33].
FIFA's initiative to implement a test of physical fitness for
referees during match performance represents a significant
advancement in officiating standards. This innovation in-
volves the integration of wearable technology and real-time
data analytics to assess referees' physical condition through-
out the match. By continuously monitoring referees' physical
fitness levels, FIFA aims to ensure optimal performance and
minimize errors due to fatigue or exhaustion. Real-time data
analytics provide insights into referees' exertion levels, al-
lowing for appropriate interventions, such as rest periods or
substitutions, to maintain officiating quality [28].

The introduction of Drone Al referee Assistants in football
will herald a new era of officiating technology. These au-
tonomous drones equipped with artificial intelligence algo-
rithms will assist referees in making accurate decisions on
critical match incidents. Drone Al referee Assistants will
provide additional vantage points and real-time video foot-
age of match incidents, such as fouls, off-sides, and goal-line
decisions. The Al algorithms analyze the footage instantly,
aiding referees in making more informed and objective deci-
sions [34]. The integration of Drone Al referee Assistants
enhances officiating accuracy and fairness by minimizing
human error and subjective judgments. Referees can rely on
the drone's aerial perspective and Al analysis to adjudicate
match incidents with greater confidence and efficiency, ulti-
mately contributing to the integrity of the game [28]. FIFA's
decision to fully automate the off-side decision-making pro-
cess represents a paradigm shift in match officiating. By lev-
eraging advanced computer vision technology and machine
learning algorithms, FIFA aims to streamline the off-side
decision-making process and reduce controversies. Auto-
mated off-side decision-making involves the deployment of
high-speed cameras and computer vision algorithms to track
player positions in real-time. The machine learning algorithms
analyse the data to determine off-side infractions accurately,
eliminating the need for human intervention [14, 28].

The future of sports technology in football, as envisioned
by FIFA, promises groundbreaking innovations aimed at
elevating officiating standards and enhancing the integrity of
the game. From testing the physical fitness of referees during
match performance to implementing Drone Al referee As-
sistants and fully automating off-side decision-making, these
advancements herald a new era of precision, objectivity, and
fairness in football officiating [14].

4. Merits of Technological Innovation in
Sports

Technological innovation in sports has revolutionized
various aspects of the industry, offering numerous benefits
that enhance the overall experience for athletes, coaches, and
spectators alike [34]. The merits of technological innovation
in sports, includes its role in making the game fair, monitor-
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ing athletes' health, modernizing training methods, improv-
ing coaching and scouting, fostering closer connections with
athletes, enhancing viewing experiences, and maintaining
improved field conditions. Technological advancements such
VAR systems and goal-line technology have significantly
contributed to making the game fairer by reducing human
errors in officiating crucial match incidents [35]. Wearable
technology, such as fitness trackers and biometric sensors,
enables real-time monitoring of athletes' physiological pa-
rameters, allowing coaches and medical staff to track their
health and performance metrics and identify potential issues
early [36]. Technological innovations have modernized
training methodologies by providing athletes with access to
virtual reality simulations, motion tracking systems, and
personalized training programs tailored to their specific
needs and goals [33]. Advanced analytics tools and perfor-
mance tracking software enable coaches and scouts to ana-
lyse player data more comprehensively, identify strengths
and weaknesses, and make data-driven decisions to improve
individual and team performance [22]. Social media plat-
forms and communication apps facilitate closer connections
between athletes, coaches, and fans, allowing for greater
engagement, interaction, and collaboration both on and off
the field [37]. Technological innovations such as
high-definition video, immersive virtual reality, and interac-
tive broadcasting platforms enhance the viewing experience
for spectators, providing them with more engaging and im-
mersive ways to enjoy sporting events [38]. Advancements
in turf technology, stadium lighting, and climate control sys-
tems contribute to maintaining optimal field conditions, en-
suring that athletes can perform at their best while minimiz-
ing the risk of injuries [39].

5. Challenges of Technological
Innovations in Nigeria

The challenges of Technological Innovation in Nigeria in-

cludes but not limited to these: -

1) Digital Divide & Infrastructure Gaps; where rural and
low-income areas in Nigeria face poor access to internet
connectivity, reliable electricity, and basic digital infra-
structure. This digital gap limits the spread of
tech-enabled sports education and athlete monitoring
systems [40].

2) Lack of Technical Expertise is a challenge whereby
coaches, sports entrepreneurs, and administrative staff
lack training in ICT, Al tools, and data interpretation.
This bottleneck slows the adoption of innovations, like
motion-capture systems and tactical analytics [41].

3) Weak Institutional and Governmental Support is another
challenge where both academic journals and media re-
ports cite a lack of unified national policy to promote
ICT in sports. Without dedicated funding or pub-
lic-private partnerships, local clubs and federations
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struggle to modernize their systems [42].

4) High Cost of Imported Technology and Tools is another
challenge to Nigeria in the area of Technological inno-
vations in Sports; this outlines how sports organizations
are hindered by the cost of importing wearables, VAR
systems, or performance-tracking software [40]. The
absence of local manufacturing exacerbates these costs
and constrains customization for local needs.

5) Low Investment in E-Sports and Digital Platforms, ac-
cording to [41] is really a challenge; while e-sports and
mobile-based fan engagement are booming globally,
Nigeria lags in building relevant infrastructure and tap-
ping into the youth-driven gaming economy.

6. Conclusion

Technological innovations in sports such as football, ath-
letic events, animal racing, Taekwondo and basketball have
revolutionized training methodologies and competition
standards. These advancements provide athletes and animals
with the tools to enhance their performance, ensure safety,
and achieve greater precision in competitive environments.
Continued investment in and adoption of these technologies
will likely lead to even more significant improvements and
breakthroughs in the future. Invariably, different types of
sports, whether Individual, Dual or Team sports has em-
braced technological innovations in this twenty first century.
In addition, Technological innovation in sports offers a mul-
titude of benefits across various dimensions, including fair-
ness in officiating, monitoring athletes' health, modernizing
training methods, improving coaching and scouting, foster-
ing closer connections with athletes, enhancing viewing ex-
periences, and maintaining optimal field conditions. As
technology continues to evolve, its positive impact on sports
is expected to grow, further enriching the sporting experi-
ence for all stakeholders involved. Technological innova-
tions in sports science play a pivotal role in fostering sus-
tainable sports development. From enhancing athlete per-
formance and safety to promoting fair play and improving
spectator experiences, these innovations have far-reaching
benefits across various dimensions of the sports ecosystem.
By leveraging advancements such as wearable technology,
data analytics, and environmental sustainability measures,
sports organizations can ensure the long-term viability and
success of sports activities while minimizing their environ-
mental impact and promoting inclusivity. Embracing these
innovations not only elevates the quality of sports but also
contributes to the broader goals of sustainability and societal
well-being. As technology continues to evolve, the future
holds immense promise for further enhancing the synergy
between sports science and sustainable sports development,
ultimately enriching the sporting experience for athletes, fans,
and communities in Nigeria and the world at large.
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Abbreviations

Al Artificial Intelligence

FIFA Fé&lé&ation Internationale de Football Association
VR/AR  Virtual and Augmented Reality

ML Machine Learning

EPL English Premier League

UEFA Union of European Football Associations
AFCON  African Cup of Nations

RFID Radio Frequency Identification

GPS Global Positioning System

SEMG Surface Electromyography
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