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Formula 1 is best known for its exciting races, where drivers compete in highly advanced cars at circuits around the world. In reality, it is much more than just an exclusive sport. It is globally expended brand in which many different entities cooperate. In 2024, Formula 1 operated through ten constructor teams competing across a 24-race international calendar (Formula 1, 2024; Formula 1, 2023). The commercial scale of the sport is reflected in its financial performance, with Formula Ona Group, which reported total revenue of $3.653 billion in 2024, compared with $3.222 billion in 2023 (Liberty Media Corporation, 2025). An important feature of this commercial growth was the raise in media rights fees, which increased from $606.6 million in 2017 to $1.18 billion in 2024 (O’Sullivan and Johnson, 2025). Besides racing teams, a major role is played by institutions managing sports, event hoists and commercial partners. The functionality of Formula 1 is based on close cooperation between these entities because each of them is responsible for a different area of operations within the industry. At the same time, this environment is characterised by a high level of competition and a constant need to innovate. Because of that, this organisation can be analysed as a complex business industry and not only a sport event. In such conditions, success highly depends on adaptation skills in comparison to technological, economical and regulatory changes. What distinguishes Formula 1 from other sporting industries is its dependence on data analytics as the primary source of competitive differentiation. Oracle Red Bull Racing processes up to 2TB of telemetry data per session through cloud infrastructure and relies heavily on simulation tools, reflecting the growing importance of data processing withing Formula 1 operations (Benito, 2025). Formula 1 teams invested heavily in digital capabilities that enhance competitive performance and organisational decision making. As a result, data analytics has become an increasingly important capability in supporting race performance, strategic decision making and the wider commercial development of the sport. Formula 1 was chosen as a subject of analysis in view of the dynamic nature of this industry. In this industry a central role is played by technology, as competitive success often depends on how quickly teams can improve performance and respond to change. In this context, data analytics has become an important tool because it gives teams greater insight into performance and support more effective strategic decisions. Therefore, analysing this industry allows a better understanding of how organisations operate in a dynamic business environment, adapt to technological changes and use data as a source of competitive advantage. The essay is organised around five themes from the PESTLE framework. These includes political and legal regulations, technological change, socio cultural shifts, environmental sustainability, and economic volatility. Each section explores a different argument throughout academic theory and a relevant Formula 1 example. The analysis draws on Aguilar’s early work on environmental scanning, later applications of the PESTLE framework, and Porter’s Five Sorces (Aguilar, 1967; Yüksel, 2012; Porter, 1980). It is also considered critical perspectives including enactment theory, bounded rationality, and Black Swan Theory (Weick, 1979; Simon, 1947; Taleb, 2007).
The business environment includes the internal and external conditions that influence how an organisation works and the decisions it makes. Worthington (2018) describes it as the setting in which business activity takes place, while Morrison (2020) takes a broader view by linking it to the wider forces shaping organisations in a global context. Drucker (1994) argued that every organisation rests on assumptions about "the environment, the specific mission, and the core competencies needed to accomplish the mission". When these assumptions no longer fit reality, the organisation faces crisis. The business environment is conventionally divided into three layers. The internal environment includes factors that remain within the organisation’s direct control, such as its resources, capabilities, culture, structure and management systems. (Brinkman et al., 2014). The external microenvironment consists of the external actors that directly influence the firm’s immediate operations. It is often analysed through Porters Five Forces Model, which examines the influence of new entrants, supplier power, buyer power, substitute products, and competitive rivalry (Porter, 1980). The macro environment includes broader societal forces that remain beyond the firm’s direct control and is commonly analysed through the PESTLE framework, which considers political, economic, social, technological, legal, and environmental factors (Yüksel, 2012). Analysing external influences is essential because organisations do not operate in isolation. Needle and Burns (2019) argue that every business exists within a web of contextual forces that constrain and enable its strategic choices. Begg et al. (2020) reinforce this from an economics perspective, arguing that wider economic conditions shape the context in which firms operate. They further suggest that these conditions can either support or limit the choices available to businesses. The failure to scan and respond to external forces can be catastrophic. Drucker (1994) cites IBM and General Motors as examples of organisations whose "theory of the business" became obsolete because their environmental assumptions ceased to match reality. However, the concept of the business environment has also attracted criticism. Yüksel (2012) acknowledges that PESTLE frameworks provide only a static view of environmental forces and do not fully capture the dynamic interconnections between macro, meso, and micro levels. Weick (1979) challenged the idea that environments exist only as objective external realities. He argued that organisations partly shape their environments through selective attention, interpretation, and action. This suggests that environmental analysis is not simply a technical process, but one that is also influenced by the perspectives, judgments, and assumptions of those conducting it, a limitation that Simon (1947) later conceptualised through bounded rationality. These critiques do not invalidate environmental analysis, they refine it. A rigorous understanding of the business environment requires combining structured frameworks like PESTLE and Porter's Five Forces with an awareness of their limitations which are the static nature of snapshot analysis, the cognitive constraints on scanning, and the assumption that macro forces operate independently of organisational behaviour (Straková et al., 2025).
External political and legal factors can significantly reshape the competitive environment of an industry. The FIA introduced a 145 million dollar cost cap in 2021, and this changed how teams in Formula 1 were able to compete (Sánchez and Varela-Quintana, 2025). Before this rule, the biggest teams spent more than 400 million dollars each year, while smaller teams had much fewer resources. As a result, all ten teams had to rely less on high spending and focus more on data analytics, simulation, and smarter use of resources. This shows the political and legal side of PESTLE, because rules introduced by an external governing body can change competition across a whole industry (Brinkman et al., 2010). This is reflected in Red Bull Racing's partnership with Oracle. Benito (2025) explains that Oracle Cloud Infrastructure helps the team process large amounts of telemetry data and support race strategy decisions. During one session, each car can generate up to 2TB of data. However, Red Bull's $2.2 million cost cap breach in 2021, which resulted in a $7 million fine and a 10% wind tunnel reduction (Sánchez and Varela-Quintana, 2025), demonstrates that the regulatory environment is not a fixed external force. Red Bull interpreted the spending rules in its own way, and this influenced how the regulation developed over time. In response, the FIA introduced stricter monitoring, which affected all teams. This supports Weick's (1979) enactment theory, which suggests that organisations do not only respond to their environment but also help shape it. The strategic outcome is that political and legal analysis should be approached as a continuous process rather than a fixed assessment. Teams that invest in compliance analytics alongside performance analytics, while monitoring regulatory evolution in real time, are better positioned to respond effectively to this environment.
External political and legal factors can significantly reshape the competitive environment of an industry. The FIA introduced a 145 million dollar cost cap in 2021, and this changed how teams in Formula 1 were able to compete (Sánchez and Varela-Quintana, 2025). Before this rule, the biggest teams spent more than 400 million dollars each year, while smaller teams had much fewer resources. As a result, all ten teams had to rely less on high spending and focus more on data analytics, simulation, and smarter use of resources. This shows the political and legal side of PESTLE, because rules introduced by an external governing body can change competition across a whole industry (Brinkman et al., 2010). This is reflected in Red Bull Racing's partnership with Oracle. Benito (2025) explains that Oracle Cloud Infrastructure helps the team process large amounts of telemetry data and support race strategy decisions. During one session, each car can generate up to 2TB of data. However, Red Bull's $2.2 million cost cap breach in 2021, which resulted in a $7 million fine and a 10% wind tunnel reduction (Sánchez and Varela-Quintana, 2025), demonstrates that the regulatory environment is not a fixed external force. Red Bull interpreted the spending rules in its own way, and this influenced how the regulation developed over time. In response, the FIA introduced stricter monitoring, which affected all teams. This supports Weick's (1979) enactment theory, which suggests that organisations do not only respond to their environment but also help shape it. The strategic outcome is that political and legal analysis should be approached as a continuous process rather than a fixed assessment. Teams that invest in compliance analytics alongside performance analytics, while monitoring regulatory evolution in real time, are better positioned to respond effectively to this environment.
In Formula 1, social change has reshaped strategic priorities by increasing the commercial value of emerging audience segments. The sport increasingly targeted younger fans, women, and North American viewers. Audience data underpinned this shift. This was especially clear through Drive to Survive, which helped Formula 1 connect with people beyond its traditional audience (Shah and Williams, 2024). By 2024, the sport had attracted a broader mix of fans, including growing numbers of women and younger viewers (Baldwin, 2024). These shifts show that changing audience trends can create commercial opportunities when organisations recognise them early, which supports Yüksel’s (2012) view of environmental scanning. Even so, competition in Formula 1 is not experienced in the same way by every team (Judde, 2013). This shows that broad frameworks can miss important differences within the sport. Although the cost cap introduced similar spending limits, it did not make competition equally fair across all teams. For Haas, the same rules still meant competing from a weaker organisational position than more established rivals (Sánchez and Varela-Quintana, 2025). Formal equality in the rules does not necessarily translate into equal conditions in practice. DiMaggio and Powell (1983) help explain this by arguing that organisations often respond to external pressures in similar ways, even though important differences in resources and capability remain. Formula 1’s sliding scale development rules are one attempt to address this, as lower ranked teams receive more wind tunnel and CFD time than the teams above them (Barretto, 2020; Medland, 2022).  The system partly compensates for inequalities that broad frameworks can overlook. Even so, equal rules do not create equal conditions when teams begin from very different starting positions (Sánchez and Varela-Quintana, 2025).
Formula 1 has presented sustainability as an important part of its long term strategy. The sport aims to reach Net Zero by 2030 and reported a 26 percent reduction in carbon emissions by the end of 2024 compared with 2018 levels (Formula 1, 2025d) Yet this progress has also been questioned, with critics arguing that Formula 1’s sustainability narrative does not fully resolve the deeper contradictions in the sport’s environmental model (Monsees and Næss, 2026) The 2026 regulations continue this shift by giving a greater role to electric power and introducing more sustainable fuels (FIA, 2024; Youson, 2025). This reflects Formula 1’s efforts to become more environmentally sustainable, particularly through changes to its power units and fuels, as discussed by Stępień (2025). Data analytics plays an important role in this transition by helping teams improve both car performance and the efficiency of race operations. Nevertheless, these advancements fail to adequately address the sport's broader environmental footprint. Sturm, Andrews and Miller (2025) contend that Formula 1's aggregate emissions remain difficult to reconcile with its stated Net Zero commitments. Consequently, the organisation's sustainability assertions remain susceptible to scrutiny so long as its wider operational activities continue to produce emissions at such a considerable scale.
Taleb’s (2007) idea of unpredictable disruption is also relevant here. That vulnerability became obvious when the Bahrain and Saudi Arabian Grands Prix were cancelled in March 2026 because of conflict in the Middle East (Baldwin, 2026). The disruption quickly unsettled plans that had been built around a more stable calendar and exposed how fragile long term sustainability planning can become when external conditions shift suddenly. Formula 1 has explored regionalising its calendar and logistics operations, which could lower transport-related emissions and reduce some logistical pressure (Formula 1, 2023). Long term environmental targets matter, but they are not enough on their own when disruption can reshape the operating context so quickly (Taleb, 2007). Formula 1's revenue grew from 1.83 billion dollars in 2018 to 3.65 billion dollars in 2024 (O’Sullivan and Johnson, 2025). This may reflect the sport’s growing ability to use data more effectively in broadcasting and commercial strategy. Historical race data and analytical content can make Formula 1 media coverage more engaging for audiences (Cho et al., 2023). This added value can also support revenue growth. Liberty Media’s 2024 results underline the scale of that growth, with Formula One Group reporting revenue of 3.653 billion dollars for the year (Liberty Media Corporation, 2025). Even so, the economic environment remains vulnerable to shocks that organisations cannot control. In March 2026, the Bahrain and Saudi Arabian Grands Prix were cancelled because of conflict in the Middle East, which created wider commercial disruption (Baldwin, 2026). This supports Taleb's (2007) argument that some of the most important disruptions are also the hardest to predict. Formula 1 has addressed this risk by spreading its sources of revenue across a wider range of markets and commercial channels (Liberty Media Corporation, 2025). The sport continues to stage three races in the United States (Formula 1, 2025c).
It is also expanding its digital reach and commercial activity (Formula 1, 2025e). By spreading revenue more widely, it becomes less reliant on any one region and better able to deal with disruption. From this perspective, these examples show that success in Formula 1 depends on how quickly and effectively teams respond when conditions change. Some teams have been far more successful in doing this than others. Marino et al. (2015) suggest that, in changing environments, better results often come from adapting more effectively. This helps explain Red Bull Racing’s dominance between 2022 and 2024, when the team often responded more strongly than its rivals under pressure. Ferrari, by contrast, has often seemed less effective at turning data into race strategy in key moments, which is consistent with the problems identified by Aversa, Cabantous and Haefliger (2018). This suggests that leadership and organisational structure were just as important as the data itself, a point that is consistent with Goodall’s (2015) argument that expert leadership matters strongly in Formula 1 performance. Marino et al. (2015) similarly suggest that exploration becomes especially important in changing environments, which helps explain why some teams respond more effectively to change than others. The cost cap did not stop innovation, but changed the way it developed. Instead of relying on unrestricted physical testing, teams invested more in simulation tools such as CFD, digital twins, and machine learning. For example, Mercedes used AI based aerodynamic simulation to test large numbers of design options before committing to wind tunnel work, which helped it increase development efficiency within budget limits (Mercedes-AMG PETRONAS F1 Team, 2023). This shows that external limits can sometimes encourage new forms of innovation rather than prevent them. Formula 1's Net Zero 2030 commitment is not only an environmental response, but also part of its wider commercial positioning. The 2026 regulations reflect a wider environmental shift within Formula 1 (Orr et al., 2025). The move towards sustainable fuels and hybrid power units has also helped present the sport as a useful testing ground for road car manufacturers (Youson, 2025; FIA, 2024). This contributed to attracting Audi and Ford as power unit partners for 2026 (Audi, 2022; Ford Motor Company, 2023). In this way, environmental change has also created commercial value. However, Sturm, Andrews and Miller (2025) suggest that Formula 1’s travel and logistics emissions remain difficult to reconcile with its Net Zero ambitions. This suggests that environmental commitments need to be supported by practical action, not only long term targets. There are also several responses that Formula 1 has not fully developed. One option would be to organise races in more regional blocks, which could reduce freight emissions and make the calendar easier to manage when disruption occurs (Formula 1, 2023). Aversa, Cabantous and Haefliger (2018) show that decision support systems can fail under pressure, which helps explain why engineers remain vulnerable to information overload in race strategy. One possible response would be greater investment in explainable AI, since transparency can improve trust and reliability in AI assisted decision making (O’Sullivan and Johnson, 2025). Although, FIA regulations still limit some forms of real time support between the factory and the track (FIA, 2020).
Frameworks such as PESTLE Analysis and Porter’s Five Forces have been useful in explaining the external pressures that shape data analytics in Formula 1. However, they are not fully sufficient on their own and need to be used alongside more flexible, context based approaches. Taken together, the five themes discussed point to the same conclusion. These frameworks are helpful in identifying major external pressures such as regulation, technological change, social change, sustainability challenges, and economic uncertainty. Their limits become clearer, however, when conditions change quickly, decision making becomes more difficult in practice, and the business environment turns unstable. In Formula 1, the most effective responses have therefore relied on a more adaptive approach alongside these frameworks. This can be seen in areas such as ongoing monitoring of regulation, better filtered data systems, more balanced development rules, scenario planning, and wider revenue diversification. Several recommendations follow from this analysis. First, Formula 1 should combine PESTLE scanning with more formal scenario planning, so that responses to geopolitical, technological, and regulatory disruption are prepared in advance. Second, the FIA should consider offering greater support for data infrastructure to smaller teams, so that long established technological advantages do not continue to weaken competitive balance. Third, Formula 1 should move further towards a more regional race calendar in order to reduce carbon emissions and lower exposure to disruption in particular parts of the world. Finally, teams should invest more in explainable AI tools that can reduce information overload while still keeping final strategic decisions under human control.
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