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Abstract

The world of sports broadcasting has undergone a seismic
shift in the past 30 years from a TV-based model to a complex,
digital-first universe. This paper explores the transformative
trends of media brought about by the evolution of technology,
with a focus on sports broadcasting. It traces the evolution
of linear television from its takeover by satellite and cable,
through the age of over-the-top (OTT) platforms, high-speed
connectivity, and immersive technologies. Key technological
drivers analysed include 5G networks, artificial intelligence
(Al)-driven personalisation, augmented and virtual reality
(AR/VR), cloud-based production and data visualisation.
The study also looks at the evolving consumption behaviours
of audiences, particularly the generational shift towards
second-screen experiences, interactivity and on-demand
content. Using a qualitative meta-analysis of industry
reports, academic literature and case studies (e.g. English
Premier League, NBA, Olympics), the paper argues that
the linear broadcast model is being replaced by a hybrid,
personalised and data-rich engagement framework. But there
are still big challenges like the digital divide, latency, and the
fragmentation of rights. The conclusion is that future sports
broadcasting will not be determined by any one technology
but by the confluence of Al, 5G and immersive media, and
that the role of the ‘broadcaster” needs to be re-imagined as a
‘digital experience curator’.
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1. Introduction

For much of the 20th century, sports broadcasting meant
terrestrial and cable television. The sports leagues and
broadcast networks formed a symbiotic relationship, live
events drawing mass audiences and advertising revenue, and
became a cornerstone of media economics. But the internet
came along and then the explosion of smartphones and high-
bandwidth connectivity really blew that model up. Today’s
sports consumption is no longer tied to the living room TV set;
it is omnipresent, interactive and increasingly personalised.

This paper investigates the following research questions:

(1) What are the key technological innovations that have
catalysed the shift from traditional television to digital media
in sports broadcasting?

(2) How have these technologies altered audience engagement
and production practices?

(3) What are the emerging challenges and future trajectories
of this transformation?

This study aims to provide a holistic view of the technological
evolution of sports media by synthesising existing scholarship
and industry evidence. It covers only the period between the
mid-1990s and 2025 and deals with major Western and global
sporting events, making contextual references to the Indian
broadcasting scenario wherever necessary.

2. Historical Context: The Television Era

Before we getinto digital disruption, it's worth acknowledging
the accomplishments of classic sports broadcasting. Television
has made local sporting events into national spectacles.
Innovations such as instant replay, which began in the 1960s,
slow motion, and graphics overlays have helped viewers
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understand and enjoy the experience. The broadcast model
depended on a linear schedule: viewers gathered at specific
times to watch events chosen by network producers. While
this model has provided stability and mass reach, it also had
its own inherent limitations: no choice; little interactivity;
passive consumption.

The advent of satellite and cable television in the 1980s and
1990s started to chip away at the monopoly of the terrestrial
networks. Dedicated sports channels (ESPN, Sky Sports,
etc.) provided a 24/7 content schedule, and pay-per-view
and subscription models created new revenue streams. But
the core delivery system was still linear television. The real
turning point was broadband internet and the emergence of
digital platforms.

3. Television Era of Sports Broadcasting

Beforedigital convergence, sports broadcasting was essentially
structured along the lines of linear television. Broadcasters
arranged events for large simultaneous audiences and
viewers consumed sport primarily through fixed domestic
screens at set times. The model generated enormous cultural
power for television networks, which acted as gatekeepers
of visibility, sponsorship and national sporting narratives.
The television age also standardised many conventions that
are still central to sports media today, like live commentary,
multi-camera production, instant replay, graphics packages
and event-based advertising. But its disadvantages were as
glaring. There was little audience participation, almost no
personalization and viewers had little control over when and
how they consumed sports content. Access was largely by
geography, by broadcast rights and schedule availability than
by user preference.

Traditional television has laid the economic foundation for
modern sport through rights deals, sponsorship visibility
and mass reach. The importance of the current shift can
therefore only be understood by examining how profoundly
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the television model influenced the previous sports media
economy.

4. Shift to Digital Platforms

Shift to Digital Platforms. One of the most evident changes in
sports broadcasting is the rise of over-the-top and platform-
based delivery. OTT means content is streamed over the
internet without necessarily the use of conventional cable or
satellite packages, and so gives audiences the opportunity to
receive content directly through smart devices such as TV’s,
computers, tablet and smart phones. This gives Broadcasters
not only the role of channel providers but cross platform
contentowners. Streaming platforms have come to prominence
as Sports Broadcasters have had to provide sports broadcasts
in more ways that just over a TV. According to WIPO, on-
demand rights, digital streaming rights, and mobile rights
have all become integral to modern sport media arrangements
which implies a shift in delivery channels. Research has also
indicated that sport streaming services provide a broad scope
for a variety of different means for league and organisation
to gain revenue. These include league driven apps, broadcast
streaming, and platform native broadcasting. This shift to a
digital platform has two major implications; first media is
increasingly individualized rather than household oriented,
and second control of data streams, consumer relationships
and interface development is as important as the content
itself. This means sports broadcasting is evolving from a
purely transmission-based model to a platform-based model
focused on retaining, involving and managing customers.
Audience Behavior and Participation. One of the biggest
implications that the digital turn is that the nature of the
spectator has altered; sports audiences are no longer merely
spectators watching a sports broadcast on TV, rather they are
active participants that look for highlights, follow live scores,
participate in sports chat rooms and switches from device to
device whilst sports broadcast is being shown. Therefore, the
act of sports viewing is no longer reception but participation.
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The use of second devices is especially influential as one has
reported that almost all of the observers of a football game
watched in front of the television while using a second device.
Furthermore, they also argue that the viewing of a sports
event triggers different second screen actions compared to
the viewing of other TV content. A study of millennial sports
spectators indicates that the use of a second device is the result
of seeking for entertainment, ease of use, and additional data
compared to what is offered on television. This implies a user
expectation for the viewing of a sports event as a layered
broadcast with added data, commentary, images, chats and
updates. Mobile and Internet access also reduces restriction
on time and place. One study found that the viewing of
sports broadcasts by consumers across a variety of platforms
suggests that mobile devices have broadened flexibility for
audiences to access sport content wherever they are. This
ease of access can account for younger audiences being more
comfortable with digital means rather than broadcast only
viewing. Social Media Integration. Social media platforms
such as Twitter, Youtube, Instagram etc have become a
fundamental accompaniment to Sports Broadcasting. The
social environment that these platforms provide helps
broadcast the news and analysis from sports events which
essentially allows live sports to become a digital discussion.
As a result, sport viewing now has an extended life post-
match, creating opportunities for fans to engage with their
favorite teams and for brand building.

However, this causes tension for sports broadcasters as
they also own a lot of exclusive content which people can
easily distribute on social media. Research from a digital
platform has demonstrated that organisations utilize a
combination of broadcast TV, streaming and social networks
to broaden reach and revenue and that to effectively use
the new means of viewing sports audiences now require
effective data usage rights and coordination of the media
platform. One consequence is a combined live broadcast
of the match, alongside highlight dissemination and social

34



Intersections of Media Literacy and Digital Citizenship

interactions with online observers. Sport is now not simply
watched on broadcast but also shared and discussed in a
constant cycle. Artificial intelligence in Sports Broadcasting.
Artificial Intelligence is slowly shaping two key parts of sport
broadcasting, production and audience.

For broadcasters it can be used to help automate the sports
broadcast by detecting relevant information, such as objects
or the right moment to provide a clip, or also used for data
generation and optimization. For audiences it can help
with the use of recommendation services and providing
personalised news updates. Research into Al in sports
broadcasting demonstrates that the use of machine learning,
computer vision and natural language processing can greatly
assist sports video broadcasters to make viewing of sports
even better and to streamline the production process, which
can be a time consuming and complicated job. This can also
include a reduction in repetitive tasks and to process a greater
amount of data at a quicker rate. The increasing use of Al can
also be worrying as its full automation can lessen human
decision and bias. Algorithmic user recommendations also
result in fragmented views in which the audience will always
see information that will most likely capture their attention.
Ethics of Sports Broadcasting will have to contend with the
use of Al, making sure that human decision and context
accuracy remain as important.

5. The Digital Disruption: OTT and Streaming

The most visually obvious revolution in sports broadcasting
has been the rise of over-the-top (OTT) platforms. Services
like Amazon Prime Video, DAZN, ESPN+, and later Apple
TV+ and Paramount+ have been outbidding traditional
broadcasters to secure sports rights. Unencumbered by the
infrastructure of traditional linear television, OTT platforms
are built on cloud native architectures, allowing a host of
interactive features impossible in the traditional setup.
Firstly, multi-angle viewing allows users to switch, on the fly,
between various camera feeds (e.g., from a tactical viewpoint
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to an action shot centered around the star player or even a
focus on the goalkeeper). Secondly, features like start-over
and catch-up allow viewers to break free of the broadcast
schedule. Thirdly, Al-driven personalized highlight packages
cater to individual interests. A fan interested in scoring
goals can receive a five-minute digest, while a tactically
minded observer can access full possession sequences.
One of the most obvious examples is the sale of rights to
broadcast the English Premier League (EPL) matches to
Amazon Prime in the UK (from 2019 onward). The Amazon
broadcasts included live match statistics, ability to pause
and rewind, and seamless integration with e-commerce
features. Similarly, a feature in NBA League Pass allows the
user to select home and away commentary feeds or simply
arena audio or to track individual players. What we see is
a move from broadcasting as a ‘one-to-many’ service to a
personalized ‘one-to-one” offering. Of course the move has
not been entirely smooth. The latency issue in OTT feeds
(generally 30-60 seconds behind live action) can make for an
annoying viewer experience for those who are engaging in
social media conversations during a match where spoilers can
spread rapidly. The fragmentation of rights, where the rights
for a single league are held by different broadcasters (e.g.
ESPN+ and DAZN holding rights for different leagues, or the
use of different platforms such as Disney+ Hotstar, Sony LIV,
and Viacom18 for the same league in different geographies,
like India), has proven frustrating and led to viewer fatigue
and over-subscription.

6. Immersive Technologies: AR, VR and 360-Degree Video

But streaming isn’t the only technology changing how we
watch sport. Immersive technologies offer fundamentally
different viewing experiences. Augmented reality (AR) is a
technology that overlays digital information on to the real
world, allowing for sophisticated additions on top of the live
broadcast. In cricket, the ball trajectory “hawk-eye” feature
is an AR tool; in American football the first-down line.
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The use of AR for deeper tactical analysis is more recent: a
former player might walk through a 3D reconstruction of
a goal-scoring play, explaining movements in 3D space.
Virtual Reality (VR) promises to do the same but without
the underlying real-world picture,placing the viewer on the
field or in the stands. The International Olympic Committee
(IOC) is already experimenting with VR broadcasts of events,
allowing users wearing a VR headset to ‘be” in the action
at the 2018 PyeongChang or 2020 Tokyo Olympic Games
(court side, poolside, etc.). VR technology has suffered so far
due to its costs and the user’s experience, but advances in
lightweight headsets and 5G technology promise to reduce
lag and enhance usability. Companies such as NextVR (now
owned by Apple) have already demonstrated impressive
VR broadcasts of live boxing and basketball. 360-degree
video provides a less immersive but still innovative viewer
experience. Distributed through platforms like YouTube
or Facebook, users can navigate the stadium in a virtual
space with their mouse or their smartphone. Formula 1 has
experimented with placing cameras at various points in the
car and in and around the circuit allowing for an entirely new
way to watch the sport. Ultimately, these technologies suggest
a future in which the spectator will be given a far greater level
of control not only of what they watch, but where they watch
from-moving from viewing to presence.

7. Artificial Intelligence and Data Driven Broadcasting

Al may be the most ubiquitous yet invisible technology
revolutionizing sports broadcasting, operating at three levels;
production, distribution and engagement. At production
level, Al powered automated cameras are now capable of
tracking a ball or player across a field without the need for
human operators. Startups like Pixellot offer ‘automated
production” for lower-tier sports events at a fraction of the
usual cost; Al determines how the cameras move, cutting
between different shots and creating highlights automatically.
At the higher end, Al can assist a human director by flagging

37



Intersections of Media Literacy and Digital Citizenship

significant events in one of many feeds, such as a near miss
or a foul, or an outpouring of emotion from the crowd. At
the distribution level, Al is able to drive personalization. The
ESPN application, for example, uses machine learning to
reorder sport highlights based on a user’s past viewership,
team affiliations, and even the time of day. This algorithmic
curation extends to push notifications; a fan of a particular
club might receive a notification as soon as their team scores.
At the engagement level, Al delivers the real-time data fans
have become accustomed to expecting; Expected Goals (xG)
in football, player heat maps in tennis, shot percentages
in basketball are all computed by Al based on a wealth
of historical data. Natural Language Generation (NLG)
technology, such as that provided by Automated Insights’
Wordsmith, can also automatically generate match reports,
team news or fantasy sport data feeds. For broadcasters, this
data rich environment allows commentators to go beyond
mere description, and become data storytellers.

8. 5G and Cloud Production: The Infrastructure Revolution

The technological shifts detailed above would simply not be
possible without developments in network and production
infrastructure. The low latency, high bandwidth, high device
density required for mobile VR, live AR overlay or even
just continuous multi-angle streaming is provided by 5G.
Trials already exist where ‘camera drones’ streamed live
4K at live events like the Super Bowl and UEFA Champions
League final with just 5G connectivity, eliminating need for
expensive cables. As crucial is the shift to cloud production.
Until recently all sports broadcasts were produced by OB
(Outside Broadcast) trucks-effectively trucks filled with studio
equipment such as switchers, encoders and storage systems-
to broadcast events. Now cameras feed directly to the cloud
and software-defined tools perform switching, add graphics
and encode feeds. This “produce-from-anywhere” model costs
less and scales more effectively, enabling small production
teams to remotely broadcast several events simultaneously.
It proved to be indispensable during COVID-19 to enable
professional sports broadcasts with limited staff on-site.
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9. Audience Behavior and the ‘Second Screen’ Phenomenon

A discussion of media transformation would not be complete
without addressing audience behaviour. The proliferation of
smart-phones and tablets has seen a rise in what is termed
the “second screen’, whereby spectators continue to watch
broadcasts on their television sets, while also accessing live
stats, fantasy sports applications or social networks on their
second screens. Broadcasters have responded to this trend
by designing ‘social TV’ experiences, such as live polls,
integrated twitter feeds and viewing parties. The differences
by generation are marked; both Gen Z and younger millennials
have less patience for the traditional linear narrative or
advertising breaks and prefer to engage with clips, highlights,
and short-form video content, such as those found on TikTok
and Instagram Reels, and increasingly more interactive
elements. This trend has led to sports leagues, such as the
NBA, developing “direct-to-consumer’ (DTC) applications
that bypass broadcasters altogether, enabling direct access to
content; the NBA’s app allows live streaming of matches, but
is also filled with vertical video highlights, behind-the-scenes
content and mobile-first gamification. However, concerns
remain over the “passive majority” and how these digital
shifts are making younger viewers” engagement increasingly
interactive, and alienating an older viewership who struggle
with multi-platform navigation and the immediacy of the
digital age. Today, many sports broadcasters adopt a hybrid
model with a linear TV offering, catering for the passive
majority, as well as a premium digital offering aimed at the
engaged viewer. Future Directions Challenges and Criticisms
The continued process has challenges to overcome. Digital
dividesby geography, age, social classetcare thefirstchallenge.
Quality live streaming depends on a fibre or 5G connection
which remains patchy, even in the most developed countries,
where TV can still be the only accessible platform for people
in remote rural or developing economies. Secondly, latency
and synchronization issues degrade ‘liveness’, the ultimate
hallmark of sports broadcasts. If a neighbour watching the
TV broadcast cheers a goal 5 seconds before the streamer
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witnesses it, their experience is diminished. While solutions
such as low-latency CMAF are beginning to emerge, full
implementation will be slow. Thirdly, fragmented rights
result in a poor user experience, with fans potentially needing
subscriptions to up to four services to watch a single team
across the various domestic and international competitions
that team may participate in. This complexity risk further
encourages more viewer piracy which already exists in most
countries. Fourthly, the implications on labor are a major
concern. Higher automated production could result in a loss
of jobs to camera operators and junior editors. Potential ethical
dilemmas where Al can foster a ‘filter bubble’ for sports fans
and expose them only to sports, teams or perspectives they
already are exposed to.

10. Trajectories for 2030

Predicting the future remains complex, but some trends are
clear for 2030: “‘metaverse-adjacent” experiences, where users
can spectate live events in the guise of avatars, meet others
in virtual replicas of stadiums and buy virtual merchandise
(NFTs) that unlock real-life perks; tactile internet, which
would enable fans to ‘feel” a cricket ball being hit, for example,
through a wearable device; and generative Al will take a
larger role in producing highlight reels and multilingual
commentary on live events. The real likely outcome is not
that TV will disappear altogether, but will evolve into a more
hybrid proposition where linear broadcast content acts as
an ‘anchor’ for key events, and digital platforms enhance
fan engagement, offering both depth and choice. The future
role of sports broadcasters will shift from being merely a
‘signal distributor’ to being a ‘digital experience curator’,
blending data, video, social interactivity and personalisation
seamlessly.

11. Conclusion:

This discussion has traced the development of sports
broadcasting from the television era to the current digital era,
examining the key technological influences: OTT streaming,
AR/VR, Al personalization, 5G and cloud production. These
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forces are clearly demonstrating a shift in consumption from
the traditional passive, linear viewer to an active, interactive
and multi-platform audience. Traditional broadcasters are
not obsolete, but must evolve by embracing data-driven
production and direct-to-consumer relationships. While
there are concerns about the development of the digital
divides, latency, rights fragmentation and the implications
for the workforce, these are not insurmountable. All in all, the
evolution of sports broadcasting is representative of trends
occurring across media, which see the consumer develop
from being purely passive recipients to having an active stake.
Sports broadcasting is destined to be taken over by those that
can utilize technology to not merely show sport but to engulf
the spectator in sport.
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