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ABSTRACT

Purpose: The study explores the application of Al language models in scenario planning and
financial management strategies for sports businesses.

Design/methodology/approach: This research utilizes a comprehensive scenario planning
approach, guided by the Shell Scenario Method, which includes five key stages: (1) current
and future perception assessment, (2) identification of driving forces, (3) visualization of future
headlines and scenario elements, (4) analysis of scenario implications, and (5) formulation of
strategic options. Al language models such as GPT-4 and BERT replaced traditional human
stakeholders, generating detailed insights and scenario narratives based on data analysis.
Findings: The findings indicate that Al language models significantly enhance the efficiency
and accuracy of scenario planning in sports businesses. By analyzing large datasets, these
models predict emerging trends and potential disruptions in fan behavior, technological
adoption, and revenue generation. The study presents four future scenarios for the sports
industry: Al-powered innovation, sustainability focus, consumer-centric tech, and traditional
resilience. These scenarios provide practical insights for organizations to anticipate changes
and prepare strategic responses for the next decade.

Originality: The originality of this study lies in replacing human expertise with Al language
models for scenario planning, offering a more efficient and data-driven approach to
forecasting. Furthermore, the unique scenarios developed provide valuable foresight for sports
organizations to align their strategies with future industry dynamics, particularly in adapting to
technological advancements and shifting consumer demands.
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1. Introduction

Over the past decade, the sports industry has undergone significant transformations
due to advancements in Artificial Intelligence (Al), Machine Learning (ML), and data
analytics. These technologies are reshaping both on-field athletic performance and off-
field business operations, including fan engagement strategies (Lu, Yang, & Li, 2024;
Naughton et al., 2024). Al is now commonly utilized to optimize athlete training
schedules, analyze performance during games, and predict potential injuries. This
data-driven methodology has equipped sports organizations with valuable tools to
improve decision-making, enhance operations, and offer more personalized
experiences for fans (Wang et al., 2024). Such advancements are pushing sports
organizations to rethink traditional strategies and adopt innovative methods to stay
competitive on and off the field (Dupuit et al., 2023).

In recent years, there has been an increasing dependence on Al-driven models to
refine business strategies, boost athlete performance, and enhance fan engagement
within the sports industry (Rauschecker et al., 2020). Technologies like Al-powered
chatbots, wearable devices, and augmented reality are now employed to deliver
immersive experiences for fans and to automate multiple operational tasks (Ferrucci
et al., 2010). In addition, ML models are being used to predict attendance trends and
optimize ticket pricing strategies, contributing significantly to revenue generation for
sports organizations (Chan, Hogaboam, & Cao, 2022). These innovations emphasize
the transition to a more data-driven approach, establishing Al as a crucial tool for both
technical and business decision-making (Chan, Hogaboam, & Cao, 2022;
Rauschecker et al., 2020).

Foresight is crucial for sports organizations to anticipate future trends, adapt to
technological disruptions, and align strategic goals with evolving industry dynamics
(Sossa et al., 2024). Scenario analysis has become a critical tool, allowing sports
organizations to anticipate future trends, mitigate risks, and remain flexible in today’s
rapidly evolving technological landscape (Geissler et al., 2024; Zhang et al., 2025).
Understanding disruptions caused by Al and data analytics is essential, as these
technologies can enhance scenario planning and performance management (Yildiz,
Eroglu-Eskicioglu, & Yildiz, 2024; Ozbey, 2024). This creates opportunities for
incorporating Al language models like GPT and BERT to enhance strategic foresight
and improve decision-making.

Language models like GPT-3 and GPT-4 have revolutionized data analysis and
insight generation, especially in fields relying on complex forecasting, such as sports
(Bonab & Yazdani-Asrami, 2025). These models can analyze vast amounts of
unstructured data in real time, revealing subtle patterns from sources such as social
media and fan feedback, which makes them essential for scenario planning (Mukhtar,
2025; Thomas, 2025). Compared to traditional methods, these models offer faster
adaptability, reduce reliance on biased human expertise, and enable more inclusive
decision-making by synthesizing diverse viewpoints (Jadhav et al., 2024) Therefore,
Al language models serve not only as tools for generating scenarios but also as active



contributors to strategic planning, improving the accuracy of foresight and the agility
of decision-making (Chan, Hogaboam, & Cao, 2022; Grzybowski, Pawlikowska—
Lagod, & Lambert, 2024). Consequently, they enable sports organizations to make
more informed and agile decisions in a rapidly evolving environment.

Integrating advanced Al language models like GPT-3 and GPT-4 has significantly
enhanced the accuracy and efficiency of foresight in the sports industry. These models
can analyze massive datasets, including market trends and social media insights,
uncover hidden patterns, and simulate future scenarios to help organizations make
proactive strategic decisions (Yan etal., 2024; Zhu et al., 2023). This capability allows
sports organizations to predict technological impacts and optimize resources for
effective long-term planning.

Al language models also reduce dependence on traditional foresight methods,
which are time-consuming and prone to bias (Liu, 2024). Their adaptability and real-
time learning ensure strategic plans stay relevant in dynamic environments. Proven
effective in other industries like healthcare and finance, these models support precise
scenario planning and comprehensive decision-making by incorporating diverse
variables(Bonsu, Dhubhain, & O’Connor, 2017; Katz, Shakir, & Chambers, 2023).
Thus, they offer a robust framework for sports organizations to anticipate and manage
uncertainties effectively.

Recent research has significantly advanced the use of Al and machine learning
models in sports management, focusing on techniques like supervised, unsupervised,
and reinforcement learning for performance analysis and predictive modeling (Guo &
Li, 2021). However, most studies emphasize short-term outcomes rather than long-
term foresight, limiting the integration of Al in strategic scenario planning (Hong &
Ren, 2022). Furthermore, ethical and governance issues are still inadequately
addressed, complicating the development of comprehensive frameworks for
sustainable Al use in sports (Guilherme, 2019; Hsieh & Shannon, 2005).

Current research strengths lie in generative Al models and hybrid approaches that
support performance forecasting (Huang, Huang, & Wang, 2021). Yet, gaps persist in
applying these models to scenario-based foresight, which is crucial for handling
uncertainties in the sports industry. There is a need to develop robust, ethics-oriented
foresight models that align AI’s capabilities with strategic goals, integrating
stakeholder perspectives for comprehensive scenario planning (Butterworth, 2018).
Such frameworks could better position sports organizations to anticipate and adapt to
future trends.

One of the strengths of current research is the development of generative Al models
and hybrid approaches that have proven effective in performance forecasting and
strategic management (Hinojosa et al., 2018; Huang, Huang, & Wang, 2021).
However, there are still gaps in applying these models for scenario-based foresight,
essential for managing uncertainty in the sports industry. Additionally, while some
research has examined the ethical aspects of Al, it often fails to provide practical
solutions to balance technological potential with moral concerns (Butterworth, 2018).
This underscores the necessity for future research to connect Al's technical abilities



with its strategic potential by creating strong, ethics-focused foresight models that
incorporate stakeholder viewpoints (Boldt & Orru, 2022). Such models could better
align AI’s technological benefits with long-term strategic goals in sports management,
thus offering a more comprehensive framework for anticipating and adapting to future
industry trends.

A review of current research on foresight and the use of Al in sports management
identifies significant gaps. While numerous studies have concentrated on Al for
performance analysis and short-term predictions like game outcomes, there is an
apparent deficiency in research incorporating Al-based language models into long-
term scenario planning and strategic forecasting. This is especially apparent in the use
of models like GPT for simulating complex future scenarios related to market trends,
fan behavior, and potential disruptions. The lack of a comprehensive framework
restricts the practical application of foresight in actual sports contexts. Therefore, this
study addresses these gaps by developing a systematic approach that leverages Al
language models for scenario planning, offering a strategic tool for sports
management.

This study advances sports business foresight by integrating Al language models
into scenario planning. Traditional foresight relies on expert judgment, but models like
GPT offer a more systematic and efficient way to predict complex scenarios. By
addressing research gaps, this study demonstrates how these models can improve
foresight accuracy and provide insights into emerging trends in the sports industry.
The research develops a comprehensive framework for practical Al application in
strategic planning, aiding sports organizations in navigating uncertainties more
effectively.

Despite significant advancements in Al technologies and their applications in the
sports industry, current foresight practices heavily rely on traditional expert-based
methods that are time-consuming, biased, and often lack scalability. While Al tools
like machine learning have been widely used for short-term performance analytics and
predictive modeling, their application in long-term strategic foresight remains
underexplored. Furthermore, the lack of integration between Al language models (e.g.,
GPT-3 and GPT-4) and financial management strategies creates a critical gap in
scenario-based planning. This limitation hampers sports organizations' ability to
effectively predict and adapt to emerging market trends, technological disruptions, and
shifting consumer behaviors. Addressing this issue requires developing a robust,
ethics-oriented, and adaptable framework that leverages the unique capabilities of Al
language models for strategic foresight, offering sports organizations a competitive
edge in an increasingly dynamic environment.

The research centers on leveraging Al-based language models for scenario analysis
and foresight to shape the future of sports enterprises. It aims to investigate how these
models can forecast emerging trends, enhance financial strategies, and assist sports
organizations in creating effective, proactive responses. The study connects Al
capabilities with practical foresight by developing a strategic framework for long-term
planning, allowing businesses to manage uncertainties and improve their adaptability



for future growth in the sports sector. The research's goal is to thoroughly address the
challenges in Foresight of Sports Businesses and Analyzing Emerging Scenarios
Using Al-Language Models and Financial Management Strategies.

2. Theoretical background

The theoretical framework covers three main areas: foresight in sports business
financial management strategies, and Al language models. Each section demonstrates
its role in strategic planning for sports organizations. By integrating Al into foresight
and financial management, this framework provides a structured approach to
addressing uncertainties and predicting future trends in the sports industry, ensuring
better decision-making and strategic alignment.

2.1. Foresight in Sports Business

Foresight is the organized approach to predicting future trends and potential
disruptions that may affect an organization or industry. In the realm of sports business,
it is employed to assess emerging market trends, technological innovations, and shifts
in consumer behavior that could impact the strategic direction of sports organizations.
This process typically involves trend scanning, scenario planning, and Delphi studies
to build a structured understanding of possible futures. According to various
frameworks such as scenario management and strategic foresight models, sports
organizations use foresight to proactively identify opportunities and threats, enhancing
their agility and long-term competitiveness (Rohrbeck & Gemiinden, 2011).
Additionally, foresight techniques can help organizations navigate uncertainties by
constructing diverse scenarios and aligning their strategies to optimize decision-
making (Leitner, 2020).

Several foresight models are used in strategic planning within the sports industry.
Scenario management develops multiple future scenarios to address uncertainties,
making organizations more resilient (Rohrbeck & Gemiinden, 2011). Technology
foresight assesses the impact of emerging technologies on business practices,
identifying growth opportunities (Barker & Smith, 1995). These models guide
strategic planning and ensure competitiveness in a dynamic market (Battistella & De
Toni, 2012). Foresight is crucial for predicting disruptions and capitalizing on
opportunities in long-term management (Wilkinson & Kupers, 2013).

2.2. Financial Management Strategies

Financial management strategies in sports businesses typically encompass budgeting,
investment planning, and risk management. Effective budgeting enables sports
organizations to allocate their resources efficiently, balancing expenses related to
player salaries, infrastructure, marketing, and operational costs(Giannessi, 1958;
Graham & Rogers, 2002; Haghparast, Soltan Hoseini, & Nasr Esfahani, 2024).
Investment strategies are also crucial, particularly in decisions involving capital
expenditures for new facilities, technological innovations, and talent acquisition, all



of which contribute to long-term sustainability and competitive advantage(Henri,
2016). Moreover, risk management strategies help organizations mitigate financial
uncertainty by employing hedging techniques, such as derivatives, and adopting
diversified investment portfolios to safeguard against economic downturns (Ho et al.,
2018).

Financial scenario analysis helps sports organizations evaluate potential outcomes
under different economic conditions by creating scenarios ranging from optimistic to
worst-case (Hertzel & Officer, 2012; Kharchenko & Ziming, 2021). This method aids
decision-making by identifying resilient strategies and assessing the impact of
variables like revenue fluctuations and unexpected costs. Incorporating sustainability
measures enhances resilience against regulatory and environmental risks (Nielsen,
Sarasoja, & Galamba, 2016). Ultimately, scenario analysis enables proactive planning,
ensuring preparedness and the ability to capitalize on opportunities (Kassi et al., 2019;
Kennerley & Neely, 2002).

2.3. Al-Language Models

Al language models like GPT (Generative Pre-trained Transformer) and BERT
(Bidirectional Encoder Representations from Transformers) have transformed natural
language processing. They are extensively used in predictive analytics and scenario
planning. Developed by OpenAl, GPT models utilize transformer architecture to
generate coherent, human-like text. In contrast, BERT focuses on understanding
context, excelling in tasks such as text classification and sentiment analysis, and is
particularly useful for gleaning insights from large text datasets (Ferrucci et al., 2010;
Radford, 2018).

These models are increasingly being adopted as alternatives to conventional
information-gathering methods like surveys and expert panels. Unlike traditional
approaches that depend heavily on human input, language models can analyze large
datasets in real time, offering quicker and more comprehensive insights. This
capability makes them especially valuable in strategic planning, as they can simulate
various future scenarios, assess market trends, and predict consumer behaviors more
accurately than traditional methods (Vinyals et al., 2019). Their capability to adapt to
new data and generate predictions on complex trends enables organizations to stay
agile and make informed decisions even under uncertain conditions.

The theoretical framework includes foresight, financial management, and Al
language models as core concepts, illustrating their role in strategic planning.
Foresight anticipates industry changes, financial strategies handle resource
management, and Al models enhance predictive capabilities. Together, these elements
create a strong basis for incorporating Al into sports business management, facilitating
effective scenario planning and decision-making and directing future strategic
research.



3. Methodology

This study adopts an interpretive philosophical approach within an inductive
framework, as outlined by Okasha (2016) De Haro (2020). The methodology utilizes
a data-driven approach to develop scenarios without predefined categories, enabling a
flexible framework to anticipate future developments in the sports industry. This
approach identifies emerging trends, addresses uncertainties, and proposes strategic
pathways for effectively managing these dynamics.

The study's innovation lies in employing Al language models, such as GPT-4 and
BERT, for data analysis and scenario development. These models analyze vast
datasets, identify patterns, and generate structured narratives, providing a scalable and
unbiased alternative to traditional stakeholder-driven methods. Traditional scenario
planning methods involve stakeholders such as policy-makers, market analysts, and
industry experts to gather diverse perspectives (Bonsu, Dhubhéin, & O’Connor, 2017,
Jansen et al., 2023). In contrast, this study employs advanced Al models such as GPT-
4, BERT, and T5 to replicate human expertise and simulate complex scenarios. These
models are characterized by their ability to process vast datasets, identify patterns, and
generate structured narratives with efficiency, scalability, and neutrality that surpasses
traditional methods.

The data sources utilized for training the Al language models and for scenario
development in this research are diverse and carefully curated to ensure relevance and
comprehensiveness. For the training of the Al models like GPT-4 and BERT, vast
publicly available datasets were leveraged, including Common Crawl, Wikipedia,
scientific articles, and other high-quality text corpora. These datasets provide a broad
foundation of knowledge, enabling the models to generate insights and scenarios
across various domains, including sports management. While these pre-trained models
were not explicitly trained on sports-related data, they were fine-tuned using domain-
specific datasets, such as industry reports, market analyses, and academic literature
focused on sports business trends, fan behavior, and technological advancements.

For scenario development, secondary data sources were employed, including
reports from prominent consulting firms, regulatory bodies, and sports organizations.
Social media analytics were also integrated to capture real-time fan sentiment and
emerging trends. Despite the robustness of these sources, certain limitations must be
acknowledged. For instance, publicly available datasets may contain inherent biases,
and domain-specific datasets may not fully capture the nuances of rapidly evolving
trends in the sports industry. Moreover, the reliance on secondary data sources
introduces potential gaps in empirical validation, which were mitigated through cross-
referencing with existing literature. These limitations highlight the importance of
cautious interpretation and iterative validation of Al-generated outputs to ensure
reliability and alignment with real-world dynamics.



Research Methodology Steps

Data Input: Key questions typically posed to human experts were directed to Al
models instead. These guestions were designed to elicit insights on trends, challenges,
and potential future scenarios in the sports industry.

Data Processing: Al models analyzed a wide array of datasets, including industry
reports, academic literature, and social media insights, to provide comprehensive
responses to the posed questions.

Scenario Development: Based on the Al-generated responses, multiple future
scenarios were constructed, capturing diverse perspectives on technological
advancements, financial strategies, and market dynamics.

Validation: To ensure the reliability and relevance of the findings, the Al-generated
scenarios were reviewed and compared to existing literature and cross-referenced for
consistency.

The Al language models used in this study include various advanced tools; each
selected for its specific strengths in text generation, contextual understanding, and
trend analysis. Table 1 provides an overview of the Al models used in this research
and their roles in the scenario planning process.

Table 1. Al language models utilized in the study.

No. Al Model Developer Core Functionality
1 GPT-4 OpenAl Scenario simulation, natural text generation
2 BERT Google Contextual understanding and language comprehension
3 Roberta Facebook Al Enhanced sentiment analysis, text classification
4 T5 Google Versatile Multi-task across NLP tasks
5 XLNet Google Managing dependencies in long text sequences
6 DistilGPT-2 OpenAl Lightweight, efficient for smaller tasks
7 ERNIE Baidu Contextual deep learning with integrated knowledge
8 Turing-NLG Microsoft Advanced text creation for strategic planning

Following the overview provided in Table 1, it is essential to delve deeper into the
specific Al language models utilized and their roles in this research. GPT-4, developed
by OpenAl, was pivotal in generating coherent and contextually rich scenario
simulations and natural language narratives, enabling a comprehensive exploration of
future scenarios in the sports industry. BERT, created by Google, excels in
understanding the nuances of textual context, making it invaluable for analyzing
unstructured data and identifying critical trends. Roberta, an enhanced version of
BERT by Facebook Al, was employed for sentiment analysis and classification tasks,
particularly in evaluating stakeholder perceptions and fan engagement data. T5, also
by Google, offered versatile multitasking capabilities across various natural language
processing (NLP) tasks, supporting tasks like data summarization and scenario
synthesis. XLNet, another advanced model by Google, effectively managed
dependencies in long-text sequences, which was critical for analyzing extensive
datasets and maintaining coherence in scenario narratives. DistilGPT-2, a lightweight
and efficient variant of GPT models by OpenAl, was instrumental in handling minor,
more targeted NLP tasks, such as refining specific components of scenario narratives.
ERNIE, developed by Baidu, integrated domain-specific knowledge into its deep



contextual understanding, enriching the research with insights tailored to the sports
business domain. Finally, Turing-NLG from Microsoft demonstrated its advanced
capabilities in generating complex strategic planning texts, allowing for the
formulation of detailed and actionable recommendations for each scenario. Together,
these models formed a robust and synergistic framework, enabling precise, data-driven
foresight analysis tailored to the unique demands of the sports business ecosystem.
Integrating these Al models enables the study to simulate complex future scenarios
and predict long-term trends without relying on human-generated data. This
innovative approach provides a comprehensive framework for strategic foresight,
using the capabilities of each model to anticipate the impact of emerging technologies
and financial strategies on the sports industry.

Building on the steps outlined in Figure 1 and the Shell Scenario Method
(Sunitiyoso et al., 2023), this study's methodology involved several vital phases: (1)
assessing the current and projected views of stakeholders, (2) pinpointing the major
driving forces and critical uncertainties, (3) outlining the key elements and future
scenarios, (4) determining the potential implications, and (5) devising strategic options
tailored for each scenario.

Visualize the
Future Headlines
and Scenario
Elements

Identify the
- Scenario
Implications

Determine the
Perceptions
(Current & Future)

Identify the Driving
—+| Forces and Key
Uncertainties

Formulate the

2 Strategic Options

Causal Loop

DEMATEL Method Diagram

Figure 1. Scenario planning methodology(Sunitiyoso et al., 2023).
Stage 1: Determine the Current and Future Perceptions

In traditional scenario planning, stakeholders from various backgrounds contribute
their insights on the industry's status and prospects. In this study, however, we employ
Al models as virtual stakeholders to analyze historical data, industry reports, and
market trends. Each Al model is designated a specific role to simulate the perspectives
of investors, analysts, and strategists. This approach enables a thorough understanding
of the current landscape and helps anticipate future developments in the sports
business ecosystem (Table 2: Al Language Models as Virtual Participants).

Table 2. Al language models as virtual participants.

No. Al Model Role in Research Key Strength
1 GPT-4 Scenario generation and text synthesis Advanced text generation and scenario simulation
2 BERT Contextual analysis and classification Contextual understanding and classification
3 Roberta Sentiment analysis and trend prediction ~ High accuracy in sentiment and trend analysis
4 T5 Multi-tasking text-based analysis Multi-tasking for various text-based applications
5 XLNet Long-form dependency analysis Handling long-term dependencies in text analysis
6 DistilGPT-2 Lightweight data processing Lightweight and faster processing
7 ERNIE Knowledge contextualization Knowledge integration for deep contextualization
8  Turing-NLG Complex scenario planning Text generation for complex scenario planning




We employ these models to gather Al-generated insights that mirror human inputs,
providing a robust alternative to traditional methods.

Stage 2: Identify the Driving Forces and Key Uncertainties

The Al models are employed to classify and prioritize the key factors influencing the
future of sports businesses, including technological disruptions, financial management
strategies, and changes in consumer preferences. By utilizing context-aware models
like Roberta and GPT-4, the research identifies critical uncertainties (such as adopting
new Al technologies) and predetermined elements (like demographic trends). These
insights serve as a foundation for creating various scenario narratives.

For this stage, we utilized Al models such as Roberta and GPT-4 to analyze various
datasets, including market reports, academic studies, and technological trend analyses.
The models classified and prioritized the most significant driving forces impacting the
future of the sports industry, such as technological disruptions, shifts in consumer
behavior, and advancements in financial management strategies. Key uncertainties,
such as the adoption rate of emerging Al technologies, were identified through
context-aware analysis. This step ensured that the study captured both predictable
elements and areas of high uncertainty, forming a solid foundation for scenario
development.

Stage 3: Visualize the Future Headlines and Scenario Elements

This step involves using text generation models such as T5 and Turing-NLG to create
distinct scenario narratives for the future of sports businesses. Each model generates
future headlines and detailed scenario descriptions, incorporating technological
innovations and financial risk management strategies. The goal is to explore various
plausible futures that account for changes in fan engagement, market dynamics, and
technological adoption.

We employed text-generation models like T5 and Turing-NLG during this phase
to create diverse scenario narratives. These models synthesized information from
previously identified driving forces and uncertainties to generate plausible future
headlines and scenario descriptions. The process involved integrating trends such as
technological adoption, fan engagement, and market dynamics into coherent
narratives. By simulating various outcomes, this stage provided a detailed exploration
of how potential developments could shape the sports business ecosystem.

Stage 4: Identify the Implications

Each scenario is examined for its implications in several areas, such as financial
performance, fan engagement, and market strategy. The Al models integrate data from
numerous sources to assess the effects of each scenario on the sports business
ecosystem, offering insights that can inform strategic planning.

In this stage, Al models such as GPT-4 and Roberta were used to analyze the
implications of each scenario across several critical areas, including financial
performance, fan engagement, and market strategies. The models synthesized data



from multiple sources to assess how each scenario would affect sports organizations
and their operations. This analysis provided actionable insights into the risks and
opportunities associated with each potential future, enabling a deeper understanding
of the strategic implications.

Stage 5: Formulate Strategic Options

Finally, strategic recommendations are formulated for each scenario using GPT-4 and
Turing-NLG. The Al models generate flexible strategies tailored to each scenario,
considering factors like investment in new technologies, marketing shifts, and
operational adjustments. This step ensures that sports organizations are well-prepared
to adapt to emerging trends and navigate future uncertainties.

This Al-driven scenario planning methodology provides a comprehensive and
data-driven framework for anticipating and managing the future of sports businesses,
ensuring that organizations remain competitive in a rapidly evolving environment.
To finalize the process, we used GPT-4 and Turing-NLG to generate strategic
recommendations tailored to each scenario. The models created flexible strategies,
addressing key considerations such as investments in new technologies, adapting
marketing approaches, and making operational adjustments. Each plan was designed
to provide sports organizations with the tools to effectively navigate emerging trends
and uncertainties. This step ensured that the scenario planning process concluded with
practical, actionable strategies to guide decision-making.

4. Results

This section presents the detailed development of future scenarios for the sports
industry, utilizing Al language models to simulate and anticipate critical dynamics.
Drawing from the Al models’ analysis, we examine current obstacles, future
challenges, driving forces, relationships between those forces, and scenario elements
that could shape the industry's future by 2030. Al language models identified various
significant obstacles and challenges confronting sports businesses. The models
generated insights into both short-term and long-term issues by analyzing an array of
data points, including market trends, consumer behavior, and financial strategies.
These findings are summarized in Table 3 below.

Table 3. Current obstacles and future challenges in the sports industry.

Topics No. of Keywords No. of Keywords
(Current Obstacles) (Future Challenges)
Financial instability and revenue gaps 22 18
Technology adaptation and Al integration 20 22
Regulatory barriers and policy inconsistencies 15 10
Fan engagement and changing consumer behavior 14 20
Sponsorship models and business partnerships 10 15
Environmental sustainability and green technologies 8 12

Market globalization and competition 5 7




Table 3 highlights key challenges in the sports industry, such as financial
instability, Al integration, and changing fan behaviors. These findings emphasize the
need for innovative strategies to address revenue gaps and adapt to evolving market
demands.

Additionally, adapting to technology—especially integrating Al—presents both
challenges and opportunities for organizations aiming to update their operations. Fan
engagement is another crucial factor, as changing consumer behaviors requires
developing new strategies to attract and retain audiences. Al integration remains a key
theme for future challenges, as businesses seek to utilize Al for improved decision-
making and scenario planning. Additionally, focusing on environmental sustainability
is becoming essential due to regulations and consumer expectations. The Al language
models also identified several key driving forces that will influence the future of sports
businesses, including technological, economic, social, and environmental factors, each
evaluated for its potential impact on the industry. Table 4 provides an overview of the
driving forces identified.

Table 4. Driving forces influencing the future of the sports industry.
Driving Forces QOccurrences Specific Aspects
Al-powered analytics,

Technological disruptions (Al, VR, and AR) 22 Virtual/Augmented Reality
_ . Fan loyalty, digital engagement,
Shifts in fan behavior and preferences 18 content personalization
Revenue diversification and new business models 17 Al-driven revenue streams, NFTs,
blockchain in sports
Regulatory changes and governance 15 Data privacy laws, digital rights
management
Environmental sustainability and green technologies 14 Carbon footprn;iargiduunitslon, sustainable
- . Expanding global fanbase, international
Globalization and competition in sports markets 12 competitions
Financial management and investment strategies 11 Sponsorship shifts, economic volatility

Important driving forces, such as technological disruption—primarily through Al,
Virtual Reality (VR), and Augmented Reality (AR)—are anticipated to change the
operations of sports businesses fundamentally. Additionally, shifts in fan behavior,
including a growing demand for personalized content and digital engagement, will
compel sports organizations to reevaluate their engagement strategies. Furthermore,
revenue diversification through new business models like non-fungible tokens (NFTSs)
and blockchain-based ownership is set to transform how these businesses generate
income. The Al models evaluated their relative importance to understand better how
these driving forces will interact in the future. They identified the most significant
forces that will drive change in the sports industry. Table 5 outlines these selected
driving forces and their projected impact.

Table 5. Selected driving forces in the sports industry.

Code  Driver Impact Level (Rx+Cy)
D Technological disruption and Al integration 1.7
FB Fan behavior and preferences 1.4

RD Revenue diversification 1.3




RG Regulatory governance 11
ES Environmental sustainability 1.0
FM Financial management strategies 0.9

The fundamental factors, primarily technological advancements and evolving fan
preferences, are anticipated to shape the sports sector's trajectory significantly. This
high-impact assessment indicates that companies must embrace innovation and
flexibility to stay ahead. To better understand the interplay of these elements, Al
algorithms generated a causal loop diagram (CLD), as depicted in Table 6, elucidating
the intricate causal connections.

Table 6. Relationships between the selected driving forces.

Code TD FB RD ES RG FM
TD 0 1 08 06 05 04
FBL 1 0 07 05 04 03
RD 08 07 0 06 05 04
ES 06 05 06 0 03 02
RG 05 04 05 03 0 03
FM 04 03 04 02 03 0

This table highlights the interdependence of the driving forces, with Technological
Disruption (TD) strongly influencing Fan Behavior (FB) and Revenue Diversification
(RD). These connections suggest that adopting new technologies could dramatically
reshape both revenue generation and fan engagement strategies. Table 7 outlines
four future scenarios shaped by technological disruptions, fan preferences, and
sustainability initiatives. Each scenario offers unique insights into how sports
organizations might adapt to these forces, providing a roadmap for strategic
decision-making.

Table 7. Scenario elements in the future of the sports industry.

Scenario 1: Scenario 2: Scenario 3: Scenario 4:
Key Drivers Al-Powered Sustainability Consumer-Centric Traditional
Innovation Focus Tech Resilience
. . . Limited Al use, Al used for Minimal Al use,
Teclgplogicd] gl ATFEgEon focus on green personalized fan reliance on
disEglon n sports strategy tech engagement traditional methods
Highly . Fans prefer
Y . Environmentally Consumers demand o
Fan behavior dpgrsonallzec_i, Al- conscious fan base tech innovation tradltlon_al sports
riven experiences experiences
. Revenue focused Reliance on
Revenue New Al-driven - Al-powered revenue -
models revenue streams on eco-frlendly diversification established revenue
practices streams
Environmental Moderate High _focu_s_on _Sustamablllty qut_a_ma_lblllty
S environmental sustainability integrated as a initiatives
sustainability - . -
considerations practices secondary factor underdeveloped
Regulatory Strong data privacy .St”Ct Flexible tech Light regulatory
. environmental
governance and Al regulations - governance framework
regulations

Each scenario presents a distinct vision for the future of the sports industry, driven
by varying levels of Al integration, environmental sustainability, and evolving fan



preferences. Scenario 1 envisions an industry fully embracing Al for innovation, while
Scenario 4 depicts a future where the implications of traditional practices are
considered.

Scenario 1: Al-Powered Innovation

In this scenario, artificial intelligence (Al) is fully integrated across all aspects of
sports management, drastically transforming how organizations operate. From
performance analytics to fan engagement, Al tools such as GPT-4 and BERT enable
Sports Businesses to make data-driven decisions that enhance the athlete and fan
experience. Advanced predictive models help forecast game outcomes, improve
player training routines, and provide personalized fan services, including real-time
merchandise recommendations and dynamic ticket pricing based on individual
preferences. Advanced Al systems revolutionize sports management, offering
innovative strategies to boost revenue. By integrating Al, sports entities can develop
cutting-edge solutions, prioritizing technological innovation to stay ahead in the
market, all while keeping an eye on environmental sustainability (Christensen,
Raynor, & McDonald, 2015).

Scenario 2: Sustainability Focus

In this scenario, sports Businesses prioritize environmental sustainability, utilizing Al
to manage energy efficiency and carbon emissions. These Al systems assist in
adhering to eco-friendly regulations and reducing the environmental impact of sports
venues. The technology aids renewable energy management, aligning with
government policies and consumer preferences for eco-conscious practices. While
Al's role in fan interaction is limited here, it is essential for achieving sustainability
targets, gaining fan approval, and meeting regulatory expectations (Cury, Kennelly, &
Howes, 2023).

Scenario 3: Consumer-Centric Tech

In this scenario, the focus shifts toward creating highly personalized, tech-driven
experiences for fans. Al models are employed to analyze fan preferences and deliver
tailored services, from interactive virtual reality experiences to personalized in-game
betting opportunities. Al-powered recommendation engines offer fans customized
content, merchandise, and immersive digital experiences. Revenue models are
diversified through these Al-driven innovations, ensuring that organizations can cater
to tech-savvy fans who demand a seamless and engaging experience. While
environmental sustainability is secondary in this scenario, Al remains critical for
maximizing fan engagement and driving new revenue streams (Davenport & Harris,
2017).



Scenario 4: Traditional Resilience

In this scenario, sports enterprises remain cautious about integrating Al into their core
operations despite the potential benefits, preferring conventional strategies. Al
applications are often limited to straightforward functions like monitoring athlete
performance or managing ticket purchases. At the same time, the primary sources of
revenue are still tied to broadcasting deals and tangible products. Fan interaction
largely adheres to established practices, emphasizing in-person attendance and
physical ticket transactions over digital experiences. Environmental sustainability
efforts are lacking, as sports entities prioritize preserving their current business models
over exploring Al-integrated solutions or eco-friendly alternatives, hindering the
industry's ability to evolve and expand (Dignum, 2018).

5. Discussion

In the context of sports businesses, various vital issues contribute to shaping the future
as projected by Al-driven scenarios. These issues include (1) technology and Al
integration, (2) consumer behavior shifts, (3) sustainability concerns, and (4)
governance and financial strategies. Each of these areas forms the foundation for
analyzing the future directions and challenges that will determine the success of sports
organizations by 2030.

Technological disruption and the integration of Al have become crucial in
transforming the landscape of sports management. In Scenario 1 ("Al-Powered
Innovation"), the total adoption of Al across all facets of sports organizations
dramatically reshapes operations. Cutting-edge artificial intelligence technologies like
GPT-4 are employed to bolster performance analysis, empowering sports
organizations to forecast match results, streamline training regimens, and curate
tailored fan engagement experiences. Al-driven adaptive pricing strategies and
personalized product suggestions revolutionize how enthusiasts engage with sports
franchises and brands (Christensen, Raynor, & McDonald, 2015).

In addition to operational improvements, Al also influences strategic decision-

making by analyzing large volumes of data to provide insights into market trends,
revenue models, and sponsorship opportunities. Diversifying revenue sources and
fostering robust business strategies have become crucial for organizations aiming to
thrive in the highly competitive sports industry.
However, as seen in Scenario 4 ("Traditional Resilience"), embracing Al technologies
could be crucial for driving progress. Conventional entities heavily dependent on
traditional revenue streams like broadcasting rights and merchandising might face
challenges in keeping up with the fast-paced transformations shaping their landscape
(Dignum, 2018).

Understanding and adapting to changes in consumer behavior is another critical
issue. Scenario 3 (*Consumer-Centric Tech™) focuses on how sports organizations will
cater to tech-savvy fans who demand personalized experiences. Al systems like BERT
are utilized to study fan preferences, enabling organizations to provide customized
offerings, such as immersive virtual reality experiences or in-game wagering



opportunities. This approach resonates with research emphasizing the escalating
significance of digital engagement and fan-centric experiences as revenue streams for
sports enterprises (Davenport & Harris, 2017).

To maintain fan loyalty and captivate audiences, sports entities must adapt by
embracing cutting-edge tactics. As younger generations gravitate towards emerging
technologies, organizations must implement creative approaches to attract and retain
spectators. This could involve offering digital content, immersive encounters, or direct
social media interactions.

Scenario 2 emphasizes the growing importance of sustainability, driven by
regulatory requirements and consumer expectations. By adopting Al-driven energy
management systems, sports organizations can align with eco-friendly practices while
addressing operational challenges (Fadli et al., 2024). With increasing pressure from
fans and regulators, sports businesses must adopt sustainability measures, such as
carbon-neutral stadiums and eco-friendly merchandise. Sports organizations can make
a smart move in markets with tight environmental regulations by embracing Al
technology. It's not just about going green; it's a powerful way to boost their eco-
friendly reputation and appeal to fans who care deeply about the planet. Al integration
in sustainability efforts can be a win-win for both environmental impact and brand
popularity.

However, in Scenario 4, environmental initiatives are underdeveloped, which may
result in missed opportunities to appeal to the growing demand for sustainable
practices. Studies have shown that businesses that fail to incorporate sustainability into
their operations risk alienating a significant portion of their fan base, particularly in
regions where green practices are becoming the norm (Bettley & Burnley, 2008).
Robust governance and adherence to regulatory frameworks are pivotal for the
enduring prosperity of sports enterprises. Scenario 2 envisions a future where stringent
environmental regulations and Al governance protocols are indispensable for
sustaining competitive edges. Sports organizations must comply with stringent data
privacy laws and digital rights management, particularly as they increasingly
incorporate Al-driven systems. Effective governance mechanisms ensure that Al
technologies are utilized ethically and responsibly, shielding the organization and its
stakeholders from legal and financial vulnerabilities (Li, 2024).

On the financial side, Al-driven business models transform how organizations
generate revenue. In Scenario 1, Al plays a central role in developing new revenue
streams, such as blockchain-based ownership models and non-fungible tokens (NFTSs),
which enable fans to purchase unique digital assets associated with their favorite teams
or players. This shift toward digital revenue models is becoming increasingly
important as traditional sponsorship and broadcasting revenues face disruption from
technological advances (Christensen, Raynor, & McDonald, 2015).

Collaborative ventures involving public and private entities, exemplified in
Scenario 2, play a pivotal role in securing funding for large-scale infrastructure
undertakings, such as constructing energy-efficient sports venues. This synergistic
approach between governmental bodies and private investors enables sports



organizations to tap into the necessary resources for developing cutting-edge facilities
that comply with regulatory mandates and cater to consumer preferences for
sustainable practices (VU, 2019).

In Scenario 1, Al takes center stage in sports management, offering a new game

plan. With tools like GPT-4 and BERT, teams can make smarter decisions, coach
players to peak performance, and give fans an unforgettable experience. Imagine Al
predicting the perfect training routine or suggesting the must-have merch right when
the excitement peaks! This means team bosses can work with solid data, and sponsors
can hit the right target every time. Conversely, Scenario 2 highlights eco-friendliness,
using Al to tackle energy waste and carbon footprints in sports venues. Al helps teams
follow green rules and meet fan expectations, like switching to renewable energy and
creating eco-conscious stadiums. It's a win for both the planet and the sports brand,
keeping fans and officials happy while contributing to a healthier world.
Scenarios 3 (Consumer-Centric Tech) and 4 (Traditional Resilience) illustrate
divergent trajectories shaped by varying levels of Al adoption and stakeholder
engagement. Scenario 3 emphasizes the demand for immersive, tech-driven
experiences, exemplified using augmented reality (AR) in live sports events, allowing
fans to engage interactively with games from remote locations. Stakeholders such as
fan-focused marketers benefit from these developments by creating deeper
connections with audiences, while organizations diversify revenue through innovative
models like in-game betting and virtual event passes. In contrast, Scenario 4 reflects a
conservative approach where traditional practices dominate, and Al applications are
restricted to basic tasks such as ticketing or logistical management. While this
approach appeals to traditionalists, it risks alienating younger, tech-oriented audiences
and failing to capitalize on sustainability initiatives. Stakeholders like policymakers
and environmental advocates may also critique such organizations for neglecting eco-
friendly practices, which are increasingly considered essential in the modern sports
industry.

6. Conclusion

Integrating artificial intelligence (Al) technologies in sports is on the verge of creating
a fundamental transformation in the industry, offering innovative solutions for fan
engagement, financial management, and operational performance improvement.
However, this transformative path comes with complex challenges such as ethical
considerations, data management, and balancing technology acceptance and
traditional methods. This research indicates that artificial intelligence can enhance
decision-making processes, personalize fan experiences, and create new revenue
streams. Still, sports organizations must carefully address the associated complexities.
Al models will play a key role in shaping the future of sports, but their impact will
depend on the extent of acceptance of change by industry stakeholders.

Scenario planning is recognized as a valuable tool in predicting the future of sports,
especially in analyzing how various factors interact, such as technological
advancements, fan behavior, and environmental concerns, in shaping the industry’s
path. Developing four distinct scenarios - Al-based innovation, sustainability focus,



consumer technology-centric, and traditional flexibility - provides different
perspectives on the future of this industry. Each scenario offers insights into the
evolution of Al technologies, sustainability innovations, and fan preferences, and
offers strategic pathways for organizations to prepare for an uncertain future. This
approach allows stakeholders to anticipate challenges and opportunities and be
prepared for informed and proactive decision-making.

While this research provides a comprehensive examination of the future of sports,
it must also consider numerous limitations. The qualitative nature of the scenarios
provides a space for further research on the quantitative implications of artificial
intelligence and other driving forces in the industry. Additionally, while this research
emphasizes the importance of stakeholder participation in shaping the future, it does
not provide a detailed roadmap for how various actors - such as leagues, teams, and
regulatory bodies - can participate in realizing these scenarios. This research
emphasizes the qualitative nature of its scenarios and opens space for future research
on determining the quantitative impacts of artificial intelligence and more active
stakeholder participation in implementing these perspectives. Future studies can use
modeling and simulation techniques to determassessine the potential outcomes of each
scenario quantitatively, based on this research, providing a data-driven approach to
strategic foresight.
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