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Abstract
The research question is “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” The main purpose of this study is to examine the dynamics of the stadium’s management plan, what strategies, and safety procedures they have in place and how effective they are. Additionally, investigate whether the stadium has any gaps in its plans and procedures or any areas for improvement. Some key areas investigated throughout, are emergency response and preparedness, crowd management, security and surveillance, risk management, safety regulations, staff training, technology, and structural safety. A literature review will be displayed to investigate the research question. The purpose of the literature review is to look at current available literature regarding management plans and effective safety procedures at The Principality Stadium and other events. The literature review focuses on three main themes, crowd control and crowd management, risk assessment and hazards and emergency preparedness and response. 
Secondary data is used throughout the research including government reports, academic research papers, online databases, media and news articles and industry reports. Additionally, mixed methods research is used throughout the research including qualitative and quantitative data. Explanatory research is used as it best suits the research design. When collecting the data, The Principality Stadium’s official website is used to collect information on the Stadium safety protocols and information. Additionally, another way research is collected is by fan feedback, which is collected from Trip Advisor to collect data on people’s experiences at the Stadium. 
Findings from the research showed that The Principality Stadium management plan incorporates three main themes, crowd management and control, risk assessment and emergency preparedness. Additionally, a few key strategies that were found that the stadium has in place are technology techniques, correct personnel, legal and law licenses, and safety features. Overall, the research collected demonstrated that The Principality Stadium has an effective management plan to ensure the safety of its guests, participants, and staff. Utilising the findings, the areas which need to be researched and investigated in the future are more information provided on staff training sessions and what they involve, conducting primary research to gain deeper insights and comparing more venues to the Principality Stadium to investigate safety features.
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[bookmark: _Toc183781534]Introduction
This dissertation explores the Principality Stadium's management plan and safety procedures. This topic is investigated through a combination of a literature review. The research aims to study the Principality Stadium’s management plans and safety procedures to ensure all staff, participants and guests are safe.  By exploring this question, the aim is to gain valuable insights into the dynamics of the Principality Stadium management plan and safety procedures and to contribute to the existing body of knowledge in this field. 
[bookmark: _Toc183781535]Objectives
Objectives are clear, measurable goals that the researcher aims to achieve. They help shape the planning and structure of the research, ensuring the research stays focused and on the right track (Sreekumar, 2023). 
Objectives for the literature review:
· To discover key areas of safety management plans within stadiums and large events and how the Principality Stadium’s safety management plans align. 
· To analyse theories and models relating to risk management and safety, applying these theories to understand how the Principality Stadium identifies, assesses, and reduces safety risks. 
· Compare literature and findings on other stadiums/event venues and their safety management plans. The research discovered will be used to identify the strengths or weaknesses of Cardiff Principality Stadium’s approach. 
· Identify and evaluate the key performance indicators and approaches used to measure effective safety management plans in stadiums and provide a framework for assessing Cardiff Principality Stadium’s safety management effectiveness. 
· To examine the existing safety management plan at the Principality Stadium including policies and procedures
· Assess how the Principality Stadium identifies risks related to safety. 
· Analyse the stadium’s approach/strategy for emergencies including evacuation plans and emergency services/procedures. 
· Collect feedback from stakeholders regarding the safety of the stadium from TripAdvisor.
· Explore the stadium’s compliance with safety and laws.
· To identify gaps or weaknesses in the stadium's current safety management plan and to provide recommendations for improving the safety of guests, participants, and staff at the stadium. 
· Look closely at The Principality Stadium’s technology techniques, correct personnel, procedures and planning, risks, legal and law licenses, safety features, staff training and management, crowd management and control, risk assessment, emergency preparedness and response. 

Key Words:
· Management plan  
· Crowd management  
· Technology
· Emergency procedures/plans 
· Risk assessment 
· Security 
· Staff training 
· Correct personnel
· Procedures and planning 
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[bookmark: _Toc183781537]Introduction
An in-depth literature review will be presented to investigate the research question, “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” The definition of an academic literature review is “The selection of available documents (both published and unpublished) on the topic, which contains information, ideas, data and evidence written from a particular standpoint to fulfil certain aims or express certain views on the nature of the topic and how it is to be investigated, and the effective evaluation of these documents about the research being proposed”(Jesson and Lacey, 2006, p. 139–148). When critically appraising the literature on the principality stadium and other stadiums’ management plans and safety procedures, it is critical to continuously evaluate the strengths and weaknesses of the sources reviewed, bias, reliability, identify limitations and gaps and investigate conflicting findings and perspectives. This literature review aims to review the current extant literature available to the researcher concerning management plans and effective safety procedures at The Principality Stadium and other events. The aim is to gather the most relevant literature regarding the safety management debate about The Principality Stadium. This allows the researcher to discover key areas in the field, not only developing knowledge of the impact of the stadium’s management plan but also finding other impact areas and potential gaps in existing research by exploring the research progress.  
[bookmark: _Toc183781538]Background on the Principality Stadium 
The Principality Stadium is Wales’ national stadium since its opening in 1999 it has been the home of the Welsh national rugby union team and has frequently hosted matches for Wales’ national football team. With a seating capacity of 73,931, it is ranked as the third-largest stadium in the Six Nations championship and is the second-largest stadium worldwide with a fully retractable roof. The stadium has hosted some of the world’s most significant rugby union matches. Additionally, the stadium has been the venue for numerous major events (Rugby Pass, 2019). “The stadium has welcomed over 1.3 million visitors annually. The stadium has a UEFA 5-star rating, has hosted major concerts by popular music industry performers, motorsports events and matches from two rugby world cups including the final in 1999, witnessed three Wales Grand Slam successes in the RBS six nations and staged six showpiece FA cup finals” (Principality Stadium, 2024). Sports tourism has a significant role in boosting Cardiff’s economy and helps display Cardiff as an attractive destination for visitors, in context to this Harris (2008) states that sports tourism is a significant part of Cardiff and is one of the key visitor drivers to the city. Also, Cardiff has recognized that hosting major sporting events can boost economic growth (Jones, 2002). 
Background on Event Management and Safety/Theories  
Event management and safety are especially important in stadiums, management effectiveness evaluation refers to assessing how well-protected areas are being managed, focusing on how effectively management is safeguarding key values and meeting its goals and objectives (Hockings, 2006). Following this risk management is the process of identifying hazards ahead of time and creating a strategy to minimize or prevent them through preparation and proactive measures. To strengthen your event risk management strategy is to ensure greater safety and resilience for the risk prevention and mitigation measures (Singhal, 2024). Stadium facilities management acts as the main source that keeps all the complex operations of a stadium running smoothly, it is effectiveness directly impacts everything from crowd safety to the financial success of events. Having well-trained staff, utilizing efficient management systems, incorporating digital conveniences, focusing on safety features, and having an efficient entry and ticket system, all contribute to a positive visitor experience (Montez, 2023). It is key that companies have lots of strategies within their organisation, strategy refers to the plan that helps an organisation’s actions and decisions for the future. It highlights where the organisation is going to end up and how it aims to gain an advantage in a changing environment. This advantage is achieved by utilising the organizations resources and competences in a way that fulfils the expectations of stakeholders (Johnson and Scholes, 2018). 
[bookmark: _Toc183781539]Main Body
In this review distinct aspects of crowd control and management will be investigated such as event planning, risk assessment, crowd control techniques and strategies, emergency response, evacuation, case studies of successful and failed crowd management, impact of technology and staff and security training. 
[bookmark: _Toc183781540]Crowd Control and Crowd Management  
This theme fits into the research question “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” because the Principality Stadium and other large stadiums significantly rely on effective crowd management strategies to manage the public's safety.  
Tables (2024) implies that crowd control involves managing large crowds to prevent potential issues that can occur when substantial amounts of people gather. These hazards may include crowd crashing, conflicts between attendees and even the risk of riots. By having crowd control measures, event organizers can create a safe environment for everyone. Additionally, crowd management strategies are referred to regarding safety and comfort, explaining how it is possible to find ways to keep a balance between contrasting goals (Feliciani, Shimura and Nishinari, 2022). 
 Crowd behaviour can change unexpectedly, so it is important to have strategies in place to control motion and maintain safety. To successfully control crowds, it is important to plan a strategy and have a clear understanding of the available techniques (Feliciani, Shimura and Nishinari, 2021). An example of a negative crowd behaviour is when an 80-year-old bystander had been injured after a fight between two men broke out at The Principality Stadium (News, 2022). Crowd behaviour is managed at the Principality Stadium by security, security procedures, seating plans and stewards.
The Principality Stadium uses crowd control and crowd management strategies, it is important for crowd management that all technology is up to date, clear, high-quality images and smooth, frame by frame video is essential for stadium operations as CCTV operations or investigations often need to monitor scenes with hundreds of people in a single camera view. Following this, the Principality Stadium integrated the stadium's 170 IP video cameras, access control, alarms and building management systems into a single data network and 25 barox-managed ethernet POE switches have been installed. These switches provide high-quality live video streams and data directly to the control room on site. Over 100 IP cameras were installed to increase the areas under surveillance (Magazine, 2021).  These technology systems prevent safety incidents from occurring during events as they help staff and security monitor guests, reduce the workforce needed for crowd control and enhance the process to improve security (Public Safety, 2024). Considering how sustainable and adaptable the Principality Stadium crowd management strategies are, it regularly updates its technology systems. 
Additionally, access control is another strategy the stadium uses for example, Principality Stadium (2024) show this, they have a bag policy meaning no large bags are allowed in and bags will be checked. Body searches could also occur, South Wales police and appropriate police resources are put in place around the stadium and the city centre to assess any threats, sniffer dogs in certain areas, trained staff, monitored CCTV systems and road closures. 
[bookmark: _Toc183781541]Key findings
Rookwood (2021) presents securitizing crowd management; fan parks are popular with police as they are secure environments where fans can be gathered, making it easier to manage crowd control and monitor issues like crime or alcohol-related incidents. Rookwood (2021) also suggests technology has become increasingly important to FME management including fan park events, influencing experiential dynamics and security measures.  
Another case study discovered includes a study with a qualitative research method that focuses on interviews with two event managers who have more than 5 years of experience in the sports industry and dealing with crowd management. When crowd management fails, it exposes the attendees to potentially serious risks such as violence, crowd rusher, heat exhaustion, stage collapsing and overcrowding. Such failures can result in the loss of lives, injuries, and property damage. Crowd management strategies include critical areas such as security, emergency exits, seating arrangements and facilities maintenance.
 The case study implies that sports venue security is important due to the high risks linked with large crowds. Additionally, staff might be told to evacuate a venue or another area. Event organizers should undertake pre-event preparations that include detailed risk assessments, development of ‘what if’ scenarios, establishment of a control plan to coordinate all security and activities for the event and the creation of crowd management strategies and contingency plans. The main purpose of contingency planning is to prepare an organization to efficiently mitigate any disruption to its normal operations (Fischer, Halibozek and Walters, 2019). The case study also suggests that many factors affect how people can lead to overcrowding such as, the frustration of crowding, queuing or delays may lead to people climbing barriers. People’s emotions may affect their behaviour, some people who are not satisfied with the quality of a performance of a sporting fixture may become aggressive (Ramely, 2021).  
Additionally, Haghani et al. (2023) suggest that event organizers, venue operators, security firms, police, emergency services and local authorities can reduce the risks connected with large gatherings and ensure the safety of both participants and the public. In crowds, especially during high-pressure situations, communication can break down, making it hard to present essential information and guidance to attendees, leading to confusion, unwanted behaviour, and potential risks. Effective crowd management includes directing the flow of people to avoid overcrowding, ensuring that the venue or location is structurally sound and safe, providing adequate emergency medical services, and implementing crowd control measures to prevent accidents or injuries. Crowd safety measures also include having emergency exits, clear signage, and trained staff to help with evacuations in case of emergencies. 
An example of a bad crowd management plan is The Hillsborough disaster which demonstrates the importance of crowd control measures, over 50,000 spectators witnessed a crush so intense and severe that it resulted in the death of 96 men, women, and children. Thousands of Liverpool fans entered two crowded pens down a steep tunnel onto a decrepit and dangerously unsafe terrace, leading to the trauma of injury and survival leaving a profound impact on their lives. The disaster exposed the inadequacies of crowd safety in dangerous environments, it also exposed significant issues with the medical facilities available on-site and emergency planning and the lack of readiness to deal with the immediate aftermath of incidents involving mass fatalities. Additionally, the stadium was also not suitable for hosting large crowds, with potentially deadly pens on broken terraces, inadequately trained stewards and policing that focused more on crowd control rather than control safety (Scraton, 2016). The Hillsborough disaster presents important lessons that can be applied to the management and safety at the Principality Stadium such as crowd management strategies such as controlling the capacity of the crowd, clear entry and exit points that are designed safely, trained staff to direct crowds in the correct safe direction and staff/security that are trained in case of an emergency procedure and need to evacuate the public efficiently, collaborations with emergency services so that if an emergency does occur there plans already in place in connection with emergency services. By applying these key crowd management strategies, it reduces the risk of similar tragedies.  (Scraton, 2016). Additionally, The Hillsborough disaster has taught The Principality Stadium to have the correct facilities for the correct capacity. For example, with around 50,000 spectators above ground levels, it is not safely possible for all guests to leave via the 4 sets of escalators. So, the escalators are only for levels 5 and 6 who are not able to use the stairs to prevent a build-up of congestion. (Principality Stadium, 2024).
An example of another stadium crowd management would be the Wembley Stadium crowd management plan, they have ‘gold standard ‘simulation models that could be validated against the event conditions. These models are correct representations of the crowd management techniques such as the ‘stop and go’ system. Additionally, from the analysis the outputs and metrics allowed queue sizes and delays to be communicated to key stakeholders (Movementstrategies, 2024). 











Figure 1
[image: ]Figure 1 shows the 'Gold Standard’ Simulation Model (Movementstrategies,2024)
[bookmark: _Toc183781542]Strengths and Weaknesses 
Looking at different literature for investigating the research question, "Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” has proven to have strengths and weaknesses. 
 An aspect of crowd management that is considered a strength is having fan parks because they are easier to control and manage crowds due to being a secure location, also this part of the literature suggests technology is also important for crowd management.   
 Additionally, the research discovered another crowd management strategy that is considered a strength is pre-event planning such as detailed risk assessment, contingency plans, control plans to coordinate security and ‘what if’ scenarios to be prepared for any emergencies/incidents.  
Another literature source presents a few more crowd management strategies that are shown as strengths such as directing the flow of people, ensuring the venue or location is structurally safe, providing emergency medical services and having crowd safety measures such as emergency exits, clear signage, and trained staff to help with evacuations in case of emergencies. An example of crowd management that is a strength is Wembley Stadium who have ‘gold standard’ simulation models that monitor crowd control and calculate crowd density to ensure safety. 
Although there are strengths, there are also aspects of crowd management that are seen as weaknesses. The literature presents that when crowd management does not go to plan it can cause serious risks such as violence, crowd rusher, heat exhaustion, stage collapsing and overcrowding, and this can cause the loss of lives, injuries, and property damage. More risks of crowd management failure would be during high-pressure situations, communication can break down, making it hard to present valuable information and guidance to attendees, leading to confusion, unwanted behaviour, and potential risks.
 The Hillsborough disaster is an example of this, as during the high-pressure situation there was a lack of communication and preparedness which caused the lethal outcome. Another weakness discovered was that people’s emotions may affect their behaviour for example, some people who are not happy with a sporting event performance can lead to aggressive behaviour, this can impact the management plan by having to increase security measures and consider changing the policies regarding behaviour of spectators at the stadium. Another weakness discovered when investigating was that people can be frustrated with crowding, queuing or delays which can lead to people climbing barriers, this can also impact the management plan by having to increase staffing and training, have stricter crowd control strategies in place and re-evaluate event timing, entrances, and exits. 
[bookmark: _Toc183781543]Risk Assessment and Hazards
This theme fits into the research question because identifying and dealing with potential risks is essential for ensuring the safety of guests, participants and staff at the Principality Stadium and other large venues. 
In this review, several aspects of risk assessments and hazards will be explored such as structural hazards, environmental hazards, terrorism, and security threats, Covid 19, and legal and law compliances. 
Risk assessments and hazards fit in perfectly with the research question as there are always risks with events and stadiums that must be managed. Although there are many ways that an event's risk can be managed, strategies can be used to try and prevent a risk. According to Silvers and O’Toole (2020) to provide a safe environment and ensure the event organizers or individuals achieve their goals effectively it is essential to have risk management in all aspects of event planning and the event management process.  Risk refers to the possibility of a hazardous event occurring that will have the ability to impact the achievements and objectives, it is evaluated based on the possible consequences of the impacts of the events and the likelihood of it (Misra, 2008). The definition of risk assessment and risk management is that they are both well-established scientific disciplines that play a key role in helping practice decision-making (Aven, 2016). 
[bookmark: _Toc183781544]Key Findings
Structural safety can be a hazard that affects the public's safety and is part of a risk assessment, Plura Innovations (2024) explores the structural safety at the Principality stadium for example, the original large timber walking access around the stadium started to present signs of deterioration in not only the overlay planks but also the structural beams that the planks were attached to meaning for safety for all public it had to be upgraded, to deal with this and make it safe for the public a new boardwalk was created designed to stand harsh weather for over 75 years without rot or damage and it was incorporated with built-in slip resistance. 
Additionally, alcohol is causing lots of issues and affecting the safety within the stadium, “excessive drinking has led to a disabled supporter being abused and an increase in what has been described as "people continually behaving unpleasantly, aggressively and rudely" in recent years” (Welsh Rugby, 2021). According to Welsh Rugby (2021), The Principality Stadium is being referred to as ‘the world’s biggest pub’ due to how the fans have been acting at games. During a recent match, a fan caused a scene by running onto the pitch disrupting Wales’ attempt to score a try. Following this, the individual received a lifetime ban from the stadium. A strategy the stadium is further considering is if fans should not be allowed alcohol while watching the game.    
Another source found is a news article which involves another incident being caused by alcohol and causing a safety concern. Owen (2020) shows disenchantment at the Wales v New Zealand game, a former player expressed dissatisfaction with the atmosphere at the Principality Stadium. The individual shared feedback that beer had been spilt on him and his grandson, and he would never attend the stadium again. Wayne Pivac’s Welsh team criticized the culture of excessive drinking at the games. He connected part of the issue to a shortage of fans with rugby club backgrounds suggesting a disconnect between the current fan base and the traditional values of the sport. 
COVID-19 is an example of a risk that affected events worldwide, crises cause challenges and threats for companies can occur at any time and can cause serious issues and safety concerns according to Sohn and Lariscy (2014) crises can ruin an organization’s reputation as it can reflect negatively on the organization and ruin their reputation with the existence of reputation-based crises. The Covid 19 outbreak began in late December 2019 and quickly escalated into a global pandemic, because of this sporting events were cancelled around the world and athletes were required to stay at home in quarantine to prevent the spread of the virus and protect their health (Barbosa, De Lima-Junior, and Da Silva Filho, 2020).  An example of a crisis for the LC2 was the Covid-19 pandemic, “The global spread of SARS-CoV-2 and the thousands of deaths caused by coronavirus disease (COVID-19) led the World Health Organization to declare a pandemic on 12 March 2020” (Ciotti et al., 2020, p. 365-388). An example of the effect covid 19 has on the sporting industry is the postponement of the Tokyo 2020 Summer Olympic games highlights the significant impact of the pandemic on sports. This delay affected not only the coordination of the event but also the athletes’ preparation for a popular sporting occasion. Social isolation also disrupted athletes’ training routines, and while many have adapted by exercising at home to maintain fitness, the changes caused by quarantine can result in various physical and physiological challenges. These may include cognitive difficulties, mental fatigue and altered sleep patterns. The Principality stadium was affected by covid 19 and was unable to mitigate the risks that COVID-19 caused as they were instructed to follow the government guidelines (UK Government, 2020). 
Legal and law fit well into the topic of risk assessment and hazards as it plays a vital role in creating and improving risk assessment practices and the management of hazards. Legal factors are external factors that refer to how laws and regulations impact how businesses operate and the behaviours of customers (Bush, 2016). So, addressing legal aspects for health and safety to make sure liability is used at the best standard possible. 
The Principality Stadium operates under several licenses and legislations to ensure safety. Legal compliance and smooth operations such as the Safety of Sports Grounds Act 1975 ensure safety at large sports venues and events and under this law, authorities have the power to issue safety certificates to confirm that they comply with safety requirements such as emergency procedures and exits, crowd control and medical facilities and resources (SGSA, 2024).
Fire Safety of Places of Sports Act 1987 provides additional fire safety regulations that the stadium must follow. The act extends local authorities' responsibility for issuing safety certificates to cover stands that hold more than 500 spectators and are not covered by the 1975 Act (SGSA, 2024).
The Health and Safety at Work Act 1974 is another crucial legislation, this act means clubs must take certain steps to make sure spectators are not exposed to health and safety risks. If a spectator is injured due to the club's failure to stop known safety risks, then it will be an offence under the act (SGSA, 2024).
The Health and Safety at Works Act 1974 influences decisions relating to emergencies because it involves training staff to ensure health and safety procedures are understood and provides the provision of relevant information, instructions, and supervision (British Safety Council, 2023). 
Risk-based thinking means anticipating potential unwanted events that could disrupt reality and its models of expected behaviour. This approach raises improvements which can be used to make strong plans (Barata, Cunha and Abrantes, 2015). In the Principality Stadium risks are identified, assessed, and managed by the stadium management team such as the security, staff, and stewards. 
[bookmark: _Toc183781545]Risk Assessment  
One way the Principality Stadium anticipate for risks is by using a risk assessment. 
Below is a risk assessment for the principality stadium with all research gathered:
	Identify hazards 
	Who might be harmed and how? 
	Current control measures 

	Overcrowding 
	Spectators, staff and stewards, emergency services, people with disabilities, children and elderly spectators and performers or athletes. 
	Capacity Management 
 
 
Crowd flow management 
 
 
CCTV 
 
Stewarding and security  
 
Emergency plans 
 
Communication with spectators 

	Emergencies 
	Spectators, children and elderly, people with disability, staff and stewards, emergency services, media personnel and athlete's or performers. 
	Emergency plans  
 
Evacuation exits 
 
Regular drills 

	Terrorism and security threats 
	Spectators, children and elderly, people with disability, staff and stewards, emergency services, media personnel and athletes or performers. 
 
	Pre-event security planning- coordination with law enforcement  
 
Technology- CCTV  
 
Stewarding and security  
 
Crowd management and evacuation plan 
 
Communication and public awareness 
 
Coordination with emergency services  



[bookmark: _Toc183781546]Strengths and Weaknesses 
Investigating the different literature for investigating the research question, "Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” has proven to have strengths and weaknesses.  
An aspect that is considered a strength of the research found is that the risk assessment causes improvement in structural safety for example The Principality Stadium have upgraded with a new public boardwalk to ensure public safety.  
Another strength found within the research is that alcohol-related incidents/risks do have management in place to try and help the issue such as individuals receiving a lifetime ban from the Principality Stadium.  
Additionally, legal and law policies are another strength found when researching for example they help risk assessment practises and the management of hazards and establish safety standards. 
A risk assessment is a strength as it presents hazard identification, regulatory compliance, improved emergency preparedness, enhanced safety for attendees, participants and staff and facilitates coordination with emergency services. 
Although there are strengths there are also aspects of risk assessment and hazards that are seen as weaknesses as literature found presents that the hazard of alcohol-related incidents, causes a lot of issues, and additionally, the Principality Stadium is being referred to as ‘the world's biggest pub.’
COVID-19 is also portrayed in the research discovered to be a weakness as it has had a huge negative impact on events such as the example used Tokyo 2020 Summer Olympics being postponed. 
[bookmark: _Toc183781547]Emergency preparedness and response 
[bookmark: _Toc183781548]Main body
This theme fits into the research question because emergency preparedness and response are part of critical aspects of safety management in large venues.  
In this review, various aspects of emergency preparedness and response will be explored such as, 
Emergency planning is crucial for reducing risks, and ensuring the stadium is ready for any emergencies or issues that could occur. An emergency plan must be a dynamic document that is regularly revised to reflect changing conditions, providing clear guidelines on protocols, procedures and roles during an emergency or incident (Alexander, 2015). The Principality Stadium plans for every emergency evacuation and strategies have been created by The Stadiums management in consultation with the safety committee of the Local Authority (Principality Stadium, 2024).
A critical response must be set in place to prepare for any incidents that could occur. According to Coombs and Laufer (2018), crisis management is a collection of strategies aimed at addressing and minimizing the impact of crises. These strategies, informed by emergency preparedness literature, include four main components: prevention, preparation, response, and revision. 
Crisis communication is key for the Principality Stadium to keep all their staff, participants, and guests safe. “Crises present opportunities and threats. Communication helps us understand and make meaning of these opportunities and threats with a sound understanding of crisis communication theory, leaders are better equipped to navigate troubled waters and steer their organization and communities towards a stronger tomorrow” (Sellnow and Seeger, 2021). The Principality Stadium have an event and news page where they can communicate to guests regarding upcoming events and any important, they want their guests to know (Principality Stadium, 2020). Additionally, The Principality Stadium has a Facebook and Instagram which are used to promote their events and display information to guests, so if an emergency occurs their social media is a fantastic way for them to relay any information to the public. An example of a security training exercise that took place at The Principality Stadium by South Wales Police would be when they did a planned routine training exercise and tested their contingency plans and the coordination of responses to major incidents. 
Stadiums are venues that host thousands of spectators for events, to ensure safety state and private security are assigned to take precautions against different dangers that may occur in and around the stadium (Ekizoglu, 2023). The Principality Stadium has many safety features such as 1,650 heat/smoke detectors, 6 flame detectors within the bowl, 35km fire alarm cable, 71 security zones, 178 door contacts, 12 passive infra-red detectors and 10km security cable (Principality Stadium, 2019). 
A source discovered regarding emergency preparedness and response is a security breach at the Principality stadium has been found when investigating. According to Welsh Rugby (2021) an ‘unfortunate incident’ occurred, when an invader ran onto the pitch before the game started. There was a breach in the stadium’s security as the pitch invader was able to get so close to the players before he was stopped and taken off the pitch by stadium security. Following this “The Welsh Rugby Union announced it was trialling new measures during the 2022 men's championship to help improve the matchday experience following two pitch invader incidents and numerous anti-social behaviour reports during last year's autumn series” (Owen, 2022).
Additionally, another source found presents that terrorism is a threat to emergency preparedness and response, in 2017 terrorist attacks challenged the UK’s emergency response systems and presented the need for the health sector to be prepared for large-scale incidents involving mass casualties. Additionally, the literature presents the example of the Ariana Grande Manchester bombing which led to 22 people dead, 116 people needing hospital treatment and many more with psychological and emotional trauma. The source also states that the traumatic accident displays that large-scale events have a significant amount of pressure on the health system during and after an incident, making it crucial for services and staff to be well-equipped and prepared to respond (Skryabina et al., 2020).  There were communication errors such as an order being given to the officers to position at the entrance 30 minutes before the concert ended for security reasons, however, the officers ignored the order and took an excessive break outside. Furthermore, the officers had no written learning from their recent training exercise (Sky News, 2020).
Emergency planning is essential for minimizing risks and means that events can be prepared for any emergencies or incidents. “Emergency and disaster planning involves a coordinated, cooperative process of preparing to match urgent needs with available resources. The phases are research, writing, dissemination, testing, and updating. Hence, an emergency plan needs to be a living document that is periodically adapted to changing circumstances and that provides a guide to the protocols, procedures, and division of responsibilities in emergency response” (Alexander, 2015). 
[bookmark: _Int_QpvxJ3AH]Evacuation planning would be an aspect of emergency response planning for example Fahad et al. (2019) display emergency procedures that can be put in place for evacuation planning during extreme storm events. Traffic evacuation is an important aspect of emergency preparedness, focusing on moving people the most at risk to safer locations and the ill and injured are transported to medical facilities for treatment. Additionally, Brown, Power and Conchie (2021) present that when an emergency happens, response teams organize their operations into two distinct ‘phases’ which are the response phase and the recovery phase. An example this source presents is when during a terrorist attack the response phase would involve emergency responders to decrease the threat and save lives while the recovery phase would involve supporting victims in the long term while they recover from the incident. 
Health Safety (2015) displays the duties of an event organiser to achieve overall safety. Measures in place to prevent accidents and issues, coordination, and cooperation of work activities, and informing employees and others about potential health and safety hazards. Ensuring staff have enough knowledge and training to carry out their tasks safely, checking compliance with health and safety regulations and evaluating health and safety arrangements.  According to Wilson and Gosiewska (2014), emergency training is mandated by law and must be carefully planned and structured. Several types of training are appropriate for various phases of a significant emergency or disaster.  Goldsman (2016) displays strategies that help trained staff at events for emergencies, at all events preparation and communication are key to ensuring the safety of fans. An example used is at the Michigan football stadium which seats 107,000, regular staff meetings are held, with more intense training that takes place in the summer, and a dedicated five-hour training session that includes an evacuation drill. 
[bookmark: _Toc183781549]Strengths and Weaknesses 
Investigating the different literature for investigating the research question “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” has proven to have strengths and weaknesses.  
An aspect of emergency preparedness and response that is considered a strength is having safety features to prevent an incident from occurring, the Principality Stadium portrayed this as having many safety features such as 1,650 heat/smoke detectors, 6 flame detectors within the bowl, 35km fire alarm cable, 71 security zones, 178 door contacts, 12 passive infra-red detectors and 10km security cable. 
Additionally, from the research, another emergency preparedness and response strategy that is considered a strength is evacuation planning as shown in the literature it is essential to have plans in place to evacuate the public to safety if an incident occurs.  
From the literature, another strength regarding a strategy for emergency preparedness and response is the response and recovery phase. This is a key element because it creates emergency plans for the initial response and the aftereffects. An example found when researching was that during a terrorist attack, the recovery phase involves emergency responders having immediate actions to responses to minimise danger and protect lives during an incident. The recovery phase involves providing long-term support to help victims recover from the incident. 
While investigating the literature another strength was discovered for emergency preparedness and response, such as having trained staff, trained staff means having competent staff to handle any type of situation and carry out the correct procedures in the event of an emergency. Following this, literature found portrays that Michigan football has regular staff meetings, intense summer training sessions and a dedicated 5-hour training session which includes an evacuation drill.  
Although there are strengths there are also aspects of emergency preparedness and response that are seen as weaknesses as the literature found presents a security breach at The Principality Stadium, a security breach can disrupt the event and cause safety risks for players and divert security resources, The Principality Stadium showed an example of when they had experienced a security breach when the stadium had a pitch invader who was able to get onto the pitch and get close to the players. 
Another weakness of emergency preparedness and response is terrorism. The literature found presents the Ariana Grande Manchester bombing as an example, leading to 22 people dying and 116 people needing hospital treatment.  
A detailed SWOT analysis of the Principality Stadium’s management and safety procedures is provided in Appendix A.
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To conclude, a lot of research was discovered on the three themes of crowd management, risk assessment and emergency preparedness and response that relate to the research question “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?”. 
When researching it was discovered that there was sufficient information available regarding staff training such as whether the Principality Stadium’s staff have any regular training updates or whether the stadium has simulation or real-life scenarios during any training sessions. Regular training updates and training sessions are crucial to ensure staff are fully informed of any changes. They are trained to the best of their ability to deal with any incidents and ensure public safety. 
Although there was a lot of information regarding The Principality Stadium’s technology strategies, there were also gaps such as a lack of information on the stadium's technology features having any regular updates. Technology updates are crucial for staff, participants, and guest safety. Furthermore, from the research adoption of modern technologies would be great for the Principality Stadium to invest in more advanced technology and could provide opportunities for improved safety management, for example by investigating further into the Wembley Stadium technology strategy ‘gold standard simulation models.
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For the research project on safety management at the Principality Stadium, below are some specific questions that will be explored:
· Emergency response preparedness:
What strategies are in place to handle emergencies? 
· Crowd management strategies 
What strategies are in place to control and manage large crowds at events and prevent risks/injuries? 
· Security and surveillance 
What methods are used for checking guests upon entry? 
How effective is the stadium’s surveillance? 
· Risk Management  
· How are potential risks assessed? 
· How does the stadium use past incidents to improve its safety management plan? 
· Compliance with safety regulations 
· What safety licenses does the stadium have? 
· Accessibility 
· What measures are taken to ensure the safety of guests with disabilities? 
· Are there evacuation procedures for people with disabilities? 
· Health and medical facilities 
· How accessible are medical facilities or first-aid stations within the stadium? 
· Structural safety of the stadium 
· What structural safety does the stadium have in place? 
· Why is structural safety important for keeping civilians safe? 
· How has the stadium's infrastructure been upgraded or improved to enhance safety? 
· Staff training 
What staff training do staff members and security receive? 
Why is staff training at events essential to guests' and participants' safety? 
The hypothesis is that ‘The Cardiff Principality Stadium have an efficient management plan that includes many important safety procedures and strategies to ensure staff, participants and guests are safe at all times.’ 
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The research aim is to investigate the research question “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?". Research design is a plan that presents the underlying structure, integrating all aspects of a quantitative study so that the results are credible, free from bias and maximally generalizable. The research design displays how data is collected and analysed and how extraneous variability is managed so that the overall research issue can be addressed (Hancock, Stapleton and Mueller, 2018). The research design is important in the research process because it helps make sure that the techniques used for data collection and analysis are correct, additionally, this makes it easier for the researcher to address the research problems efficiently. There are diverse types of research designs such as experimental, descriptive, correlational, and exploratory. Descriptive research is used when needing to describe individuals, groups, activities, events, or situations and may include observations or interviews to note how things are experienced. Additionally, explanatory research is a way of gaining more knowledge about a topic and helps with any gaps in knowledge about a new or not researched enough topic or investigates the topic from a unique perspective to create innovative ideas (Leavy, 2017). Correlation research is non-experimental and presents prediction and explanation of the relationship within variables (Seeram, 2019). Experimental research sticks to a scientific research design, including a hypothesis, a variable that the researcher can manipulate and variables that can be measured, calculated, and compared (Singh, 2021). Out of all the research designs, the one that is most suitable for my research would be explanatory research. Exploratory is a key research design for my research and best suits it because it will help the researcher gain more knowledge and identify patterns to understand and identify any issues regarding the effectiveness of the Principality Stadium’s management plan and safety. Explanatory research is better than the other designs because explanatory research is particularly effective at discovering cause and effect relationships such as how specific safety measures impact the experiences of guests and staff. 
[bookmark: _Toc183781553]Methodology
Qualitative data and quantitative data are used in the research, the qualitative method understands a complex reality and an understanding of actions in each context. The quantitative method is used to get accurate and reliable measurements that allow a statistical analysis (Almeida, Faria and Queirós, 2017). Both data methods have strengths and weaknesses such as:
Strengths of quantitative research:
· Provides statistically reliable and authentic results to help evaluate overall decisions 
· The data collection is organized, and structured meaning researchers’ biases and doubts do not impact the findings 
· Allows researchers to gather quantifiable data from diverse sources such as online surveys and questionnaires 
Weaknesses of quantitative research:
· Limited in nature, since it is used to collect quantifiable data, it can be not related to real-life situations. 
· Time-consuming because it uses a larger sample size and complex data sets for analysis, meaning it is more time-consuming compared to the other research methods. 
Strengths of qualitative research: 
· Allows researchers to change research findings into numerical data for better knowledge and understanding. 
· More flexible than any other type of research and provides room for adaptability. 
Weaknesses of qualitative research:
· Researchers must stick to certain standards when collecting and analysing data. If they fail to do so it can be misleading. 
· Challenging to produce a clear conclusion 
· Time-consuming because it involves gathering data through several interviews and observations. 
(Weetechsolution.com, 2019) 
Mixed methods research includes quantitative and qualitative approaches by collecting, analysing, and integrating both (Leavy, 2017). 
The research project involves a comprehensive review of only secondary data sources, including government reports, academic research papers, online databases, media articles, news articles and industry reports. This provided insights into the principality stadiums management plan and procedures they have in place to ensure guests, staff and participants are safe without the need for primary data collection.  Secondary data analysis involves examining data that was originally collected by someone else for another primary purpose. The key to secondary data analysis is to apply theoretical knowledge and conceptual skills to make use of the existing data to address the new research question (Johnston, 2014). The secondary data method allows for the exploration of both qualitative and quantitative data, resulting in a deeper understanding of the dynamics of the Principality Stadium’s management plan and safety procedures. There are a few processes that will be used to analyse the secondary data such as the plan to ensure to identify and select the most relevant data by prioritizing data that is from well-established organisations and accessing the relevance of the report to see if it directly addresses the topic. Additionally, the plan is to ensure any potential biases in the sources are avoided by examining the research to make sure it is from a reliable source and to assess how the secondary data has been collected and if any of the collection methods look biased. 
A SWOT analysis will be presented, a SWOT analysis stands for strengths, weaknesses, opportunities, and threats. SWOT analysis is conducted by many organisations during the strategic planning phase to assess their current resources, both internal and external. They analyse trends and patterns that could influence the business, looking for potential positive or negative impacts (Namugenyi, Nimmagadda and Reiners, 2019). Additionally, the research question's objective is to analyse data from various sources and use different data collection techniques. Sources such as books, online articles, journals, articles, and websites are to be used. So, ethnography will be used throughout this research, “uses social science methods to present a new approach to conducting ethical and thorough ethnographic research that combines archival and online communications work, participation and observation, with new forms of digital and network data collection, analysis and research representation” (Kozinets, 2010).
Secondary data sources have strengths such as secondary data can be quicker to collect than primary data because it has already been collected rather than having to go and collect it, so it gives more time for research on the topic. Another strength would be that there is a lot of secondary data available to research in many different topic areas. However, a few limitations that could occur in the study consist of reliability and quality of the secondary research which could be outdated meaning the information could be inaccurate. Another limitation of the study could be that the research discovered may not suit specifically the research question, meaning it could be difficult to find information that exactly fits the answers and information needed. Also, a limitation could be that the secondary research could be biased as the researchers may have certain biases which could potentially affect the research.  
SWOT analysis has a few strengths such as helping organizations and businesses create strategies to boost strengths and opportunities while reducing weaknesses and threats. A SWOT analysis also is important for businesses and organizations to create effective strategies, deal with risks, allocate resources, gain competitive advantage, and improve the business or organizations overall performance (The Strategy Story, 2023). However, SWOT analysis also has a few weaknesses such as not being able to use it as the only model for a decisive solution because you need other models to back up answers and help produce an overall accurate decision (Duncan, 2024). 
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Data collected shows that the stadium has safety protocols and information on its official website. Principality Stadium (2024) displays that they have safety stewards, police, doctors, paramedics, and members of the St John’s ambulance service as part of their safety management plan. Additionally, the stadium has first aid which can be found at each corner on every ground floor, and they also have a first aid centre on site which has access to the ambulance department if needed.  
Fan feedback is extremely important for an event and is a key aspect to the event being overall successful. “The sensory cape, social interaction, and sense of home each had a positive, direct impact on fans’ satisfaction for both major and minor league venues. Satisfaction with the stadium experience, in turn, had a positive, direct impact on intention to revisit” (Lee et al., 2012, p.490-505). The plan to address online reviews that could be biased is to analyse a larger sample of reviews, to ensure you have a reliable varied group of responses. This helps reduce the risk of biases and creates a more accurate presentation of customer experiences. 
Trip Advisor presents a way to collect data on people's experiences at The Principality Stadium. Trip Advisor (2024) displays a mixed feeling from different people regarding the management and safety of the stadium with positive and negative reviews. 
Positive Reviews Found 
“Easily accessible and well managed for safety and information.” (Dawn H, 2019) 
“Fantastic atmosphere well organised high safety processes in place fantastic venue” (Welsh1964, 2019). 
“Particularly impressed with the safety stewards, they were informative, friendly and acted swiftly towards unacceptable behaviour” (Paula W, 2018). 
“Could access 'disabled enclosure' on mobility scooter very 
Easily, carer able to sit next to me in spacious safety” (David C, 2015). 
Negative Reviews Found 
“Complete disregard for the safety of the concertgoers with the decision to keep the roof closed with such hot weather and even after so many people fainted after the first show, they still had the roof up the second night” (Rayna F, 2023). 
“We were concerned there could be a further surge and be crushed as there was no room to move! There was no help from the 'safety staff' or direction to ease this situation - it should be better organised for safety” (Susie T, 2024). 
“Not keen on the queuing on the steps when the stadium was emptying out!! - serious security/safety issued” (Carolinel-B, 2015). 
(Trip Advisor, 2024) 
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Quantitative research is characterized by deductive approaches to the research process, focusing on proving, disproving, or lending credence to existing theories. It involves measuring variables and examining relationships between them to show patterns, correlations or casual relationships and quantitative data is all about numbers and statistics.  Qualitative research is characterized by inductive approaches to gain knowledge aimed at creating meaning. This approach aims to investigate and gain knowledge regarding social phenomena and have a more in-depth understanding of some dimensions of social life (Leavy, 2017). 
When collecting data and exploring the public's feedback there were a few main themes discovered such as safety management, crowd management, weather management, accessibility, emergency preparedness and safety procedures. It was discovered that there were a few positive reviews regarding The Principality Stadium’s management plan and safety procedures such as comments on how well the stadium was managed for safety information and how easily accessible the stadium was. Additionally, another feedback comment stated how the safety stewards were efficient and how quickly they dealt with any unacceptable behaviour. Another feedback comment suggested the stadium catered well for members of the public with disabilities. However, when looking at feedback online negative reviews were discovered regarding the Principality Stadium’s management and safety procedures, a comment was found on how poorly the stadium dealt with the hot weather by leaving the roof closed and leading to many people fainting due to the heat. Additionally, a comment stated there was no room for spectators to move but there was no staff trying to help or stop the situation. Another negative comment presented online stated how dangerous the stadium was when they made spectators queue on the steps. Throughout the research, the Principality Stadium’s official safety procedures will be compared with real-world experiences shared on media reports. 
Overall, all these online reviews show that the stadium has mixed positive and negative reviews regarding the theme's safety management, crowd management, weather management, accessibility, emergency preparedness and safety procedures. 
Another data collected was from the stadium’s official website and portrayed the theme of safety procedures for example the website lists all the different safety procedures they have in place such as safety stewards, police, doctors, paramedics and members of the St John’s ambulance service and also have first aid which can be found at each corner on every ground floor and have a first aid centre on site which has access for the ambulance department. 
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It was discovered in the literature review that the 3 main themes of crowd management and control, risk assessment and emergency preparedness and response are key to ensuring the safety of participants, staff, and guests. The table below presents each theme’s strategies to ensure safety. 
	Crowd management and control
	Risk Assessment
	Emergency preparedness and response

	Technology techniques 
	Risk
	Safety features

	Correct personnel
	Legal and law licenses
	Staff training and management


	Procedures and planning
	
	



The three main techniques discussed regarding crowd management and control are technology, correct personnel, and procedures/planning.
Technology techniques found within the literature found that Principality Stadium has CCTV operations to monitor areas, 170 IP video cameras, alarms and building management systems merged into a single data infrastructure, 25 barox managed ethernet POE switches installed for video/data transmission, centralized control room receiving live video streams and data and 100+ IP cameras to expand surveillance coverage.
The technology techniques demonstrated above are used at the Principality Stadium and work efficiently for crowd management and control. This shows that the use of correct technology techniques ensures the safe operation of events at the Principality Stadium and that they should be adopted across all event venues to manage crowd management and control. 
Techniques discovered when researching the literature showed that the Principality Stadium has trained security that does bag checks, no large bags allowed in the venue, body searches and sniffer dogs in certain areas. Following this the research stated that more correct personnel strategies would be directing the flow of people, the venue or location being structurally safe, providing emergency medical services and having crowd safety measures such as emergency exits and clear signage. To conclude, this shows that the use of correct personnel has a significant role in crowd management because it ensures safety and efficiency for crowds during events.
Procedures and planning techniques displayed when researching presented pre-event planning such as detailed risk assessment, contingency plans, control plans to coordinate security and ‘what if’ scenarios to be prepared for any emergencies/incidents. Additionally, fan parks were presented as an emergency preparedness strategy because fan parks make it easier to manage crowd control and monitor issues like crime or alcohol-related incidents. The literature review showed a different type of crowd management procedure that is used at Wembley Stadium such as the ‘gold standard’ simulation models such as the ‘stop and go’ system. This technique allows queue sizes and delays to be communicated to key stakeholders. Overall, this implies that the correct procedures and planning in stadiums are essential for safety and efficiency within crowd management. A negative review expressed in the research is its concerns for safety at the stadium, due to them not considering weather conditions. However, this shows the importance of correct planning to ensure all procedures are put in place to cover all scenarios.
The two main techniques discussed regarding the theme of risk assessment are risks and legal and law licenses.
A risk discovered when investigating was the risk of alcohol, which causes lots of issues at stadiums. The Principality Stadium presents this risk because the literature states that it is being referred to as ‘the world’s biggest pub’ due to how the fans have been acting at games, additionally during a recent match, a fan caused a scene by running onto the pitch disrupting Wales’ attempt to score a try. However, it has been shown in the literature that The Principality has strategies in place for dealing with excessive alcohol consumption such as lifetime bans for misuse of alcohol. The stadium is considering banning alcohol from the stadium to mitigate alcohol-associated incidents. This shows that strategies and management of risks are important as incidents can occur and risks need to be identified and adequately dealt with. A negative review stated “We were concerned there could be a further surge and be crushed as there was no room to move! There was no help from the 'safety staff' or direction to ease this situation - it should be better organised for safety” (Susie T, 2024).  However, this demonstrates how serious risks can be and the importance of risk management. 
Legal and law licenses fit well with the topic of risks as they play a key role in creating and improving risk assessment practices and the management of hazards. The literature displayed that The Principality Stadium operates under several licenses and legislations to ensure they operate safely and mitigate risks using the Safety of Sports Grounds Act 1975, Fire Safety of Places of Sports Act 1987 and The Health and Safety Work Act 1974. All the licenses put in place contribute to the overall safety plan and shape the strategies that are in place by providing the legal framework that ensures The Principality Stadium takes on the best practices in safety management. These practices consist of crowd management, emergency preparedness, risk assessments, staff training, safety systems and structural safety. 
The three main techniques discussed regarding the theme of emergency preparedness and response are safety features and staff training and management.
Safety features are part of emergency response and preparedness, safety features are important for risk management, emergency response and maintaining a safe environment for participants, guests, and staff. The Principality Stadium have features that are presented in the literature for example, 1,650 heat/smoke detectors, 6 flame detectors within the bowl, 35km (about 21.75 mi) fire alarm cable, 71 security zones, 178 door contacts, 12 passive infra-red detectors and 10km (about 6.21 mi) security cables. 
In the literature, it was discovered that staff training and management was part of emergency preparedness and response. The literature stated that it is important to ensure that staff have enough knowledge and training to carry out their tasks safely, checking compliance with health and safety regulations and evaluating health and safety arrangements. This is important because staff training and management affect how well an emergency incident is dealt with. So having well-trained staff can prevent a disaster from occurring. In the research, there were multiple positive reviews found praising the Principality's staff and the reviews expressed a positive safety experience, “Fantastic atmosphere well organised high safety processes in place fantastic venue” (Welsh1964, 2019).  “Particularly impressed with the safety stewards, they were informative, friendly and acted swiftly towards unacceptable behaviour” (Paula W, 2018). These positive reviews show that The Principality Stadium's mitigation of risks is successful.
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Throughout the research, I discovered there were three key themes covered regarding the Principality Stadium management and safety procedures. The three themes were:
· Crowd management and control
· Risk Assessment
· Emergency preparedness and procedures 
Crowd management and control is a core focus on planning and organizing to ensure participants, staff and guests are safe and reduce any risks. Key components found of crowd management and control techniques are the use of appropriate technology, having the correct personnel and the correct procedures and planning.
Risk assessment is important because it ensures the safety of participants, guests and staff and prepares and prevents any incidents from occurring. Highlighted aspects found of risk assessments are risks that have the potential to cause harm and legal and license-associated risks.
Emergency preparedness and procedures are plans and strategies in place to ensure an efficient and effective response to any dangerous situations that could occur. Key areas found in emergency preparedness and response are safety features and staff training and management.
The findings indicate that the role of technology at The Principality Stadium is like The Wembley Stadium. For instance, a technology technique that the Wembley Stadium displays is the ‘gold standard’ simulation models which use technology to analyse crowd behaviour, and movement and help implement effective crowd management strategies. Meanwhile, research reveals a technology technique that the Principality Stadium uses is CCTV operations that monitor the hundreds of guests in a single camera view. Both stadiums present the importance of technology in enhancing crowd management.
There were a few discrepancies found in the research, for instance, there was a lack of information in certain areas. During the research it was a challenge to find any official incident reports or statistics and additionally a challenge to identify any data on more in-depth technology information like how data from CCTV footage is collected, managed, and stored. 
Literature on The Hillsborough disaster highlights the importance of an efficient crowd management plan. The disaster had many key aspects of crowd management missing such as not having an effective flow management system, clear guidance from staff, no signage, and overcrowding of guests in one area. Additionally, the event had insufficient emergency planning and procedures including no escape routes from the pens, leaving fans with no way out. Emergency services were delayed responding to the disaster and struggled to deal with the mass fatalities. The Principality Stadium presents efficient crowd management strategies including CCTV to monitor the crowd, trained staff, fan park alarm and building systems, security, and access controls. Overall, The Principality Stadium crowd management strategies are significantly more effective than those in place during The Hillsborough disaster. 
In the of crowd management and emergency response and preparedness at the Principality Stadium research has identified a few important gaps in high profile incidents such as The Hillsborough disaster. A few gaps that have been addressed within The Principality Stadium as being used effectively is the use of technology to monitor and control crowds, for instance by using CCTV and having a control room. Additionally, having lots of emergency exits, signs, designated routes and working closely with emergency services. The Stadium also ensures to plan for all their events, taking all risks into account and ensuring safety by using a risk assessment.
There are a few things that the Principality Stadium can improve on regarding its management and safety procedures. To invest in the Wembley Stadium technology technique ‘gold standard’ simulation and monitoring model to be able to analyse and deal with crowd behaviour, movement, and density. The Principality Stadium would benefit from this technique to control and monitor their crowds closely and in-depth to be able to mitigate any issues more efficiently. 
The Principality Stadium can improve on relaying more detailed information to the public on their staff training. The Principality Stadium should investigate The Michigan Football Stadium's staff meetings, intense training sessions and an evacuation drill. The Principality Stadium would benefit from looking into its training exercises to be able to prepare for disasters and mitigate problems more effectively. Additionally, having more information about their staff training would also provide their guests with more comfort and their safety is always considered. 
Several recommendations can be made for improving safety protocols at The Principality Stadium and similar events such as more staff training, not only was there a lack of information available online regarding any training exercise or drills they do but also a few of the negative reviews were discovered discussing concern for safety due to lack of support and help from staff. Although a lot of safety procedures at The Principality Stadium have been discovered and do present as effective strategies there is the recommendation that the Principality Stadium investigates the Wembley Stadium ‘gold standard’ simulation models for improving safety protocols further because it will boost their security and crowd control by being able to analyse crowd behaviour and movement in a more in-depth way, ultimately resulting in an enhanced risk assessment and threat detection. From research, I discovered regular training programs, training exercises, drills and safety information are crucial for The Principality Stadium to increase their safety. 
The findings do not affect laws, regulations or public policies meaning policymakers should not change their approach based on what the research presents.
Within the research some limitations impacted the validity and relevance such as secondary data being the only type of data collected which means that there was a lack of evidence collected and a lack of context, this makes it harder to analyse research correctly and makes it harder for the researcher to go into depth on the topic and explore the issue. Not having primary data could be a weakness due to not having surveys or interviews with staff, guests or event organisers which could affect the validity of the overall conclusions. Also, a limitation could be that the secondary research could be biased, as the researchers may have certain biases which could affect it. There were also limitations in the scope of the research as although other stadium examples were used to compare certain safety procedures, there was only one stadium focused on throughout and if a few venues had been researched it would have provided the researcher with more in-depth research, meaning some of the information collected could be limited. Another constraint was the lack of time given to research; this could have affected the ability to collect data due to not having enough time meaning the overall research could lack some essential information. 
Although there was sufficient information discovered regarding The Principality Stadium’s technology features having regular updates however the information available could have been expanded on for instance presenting how often they upgrade and check their technology systems would help investigate the stadium’s safety. There was no data available when research regarding the stadium having any regular staff training updates or any further information available on whether any simulations or real-life scenarios are used in training. Additionally, regular staff training updates would be important at The Principality Stadium because they help add to the employer's knowledge and allow them to adapt to any new safety standards or regulations that may have been implemented.




[bookmark: _Toc183781558]Conclusion
The research question “Does Cardiff Principality Stadium have an effective management plan to ensure the safety of its guests, participants and staff?” Having an effective management plan to ensure the safety of guests, participants and staff is important because it helps mitigate risks and prevent any incidents or issues that could occur, ensuring the success of the stadium.
The methodology used in the research:
· Qualitative and quantitative data
· SWOT analysis
· Secondary data sources 
· Mixed methods 
Overall, The Principality Stadium demonstrates an effective management plan to ensure the safety of its guests, participants, and staff. The stadium’s management plan incorporates 3 main themes, crowd management and control, risk assessment and emergency preparedness and response. A few key strategies that the stadium has in place are:
Technology techniques:
· CCTV 
· 170 IP cameras
·  Alarms 
· Building management systems
· Centralized control rooms receiving live video streams and data
Correct Personnel:
· Trained security
· Bag checks
· No large bags allowed
· Body searches
· Sniffer dogs 
· Fan parks
Legal and law licenses:
· Safety of Sports Grounds Act 1975
· Fire Safety of Places of Sports Act 1987
· The Health and Safety at Work Act 1974
Safety features:
· 1,650 heat/smoke detectors
· 6 flame detectors within the bowl
· 35km fire alarm cable
· 71 security zones
· 178 door contacts
·  12 passive infra-red detectors
· 10km security cables.
For future research, there needs to be further research done regarding staff training sessions and what they involve. Intense detailed training sessions should be explored further to prioritise guest safety at The Principality Stadium. The stadium should look closer at The Michigan football stadium staff training, they include regular staff meetings, intense training and dedicated five-hour training sessions that include an evacuation drill. Additionally, further research needs to be done to find out what updates and checks the Principality Stadium’s technology features have in place for instance looking further into how often updates and checks on their technology are done to ensure efficiency a safety. 
Additional research could be beneficial, such as:
·  Conducting primary research like interviews or surveys to gain deeper insights
· Comparing more venues to the Principality Stadium to investigate safety features.
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[bookmark: _Toc183781560] Appendices
Appendix A: A SWOT analysis of the research collected within the literature review. 
	Strengths
	Weaknesses
	Opportunities
	Threats

	Technology- CCTV, 170 IP video cameras, access controls, alarms and building management systems 

Safety strategies- Security, sniffer dogs, bag policies, 1,650 heat detectors, 6 flame detectors within the bowl, 35km fire alarm cable, 71 security zones, 178 door contacts, 12 passive infra-red detectors and 10km security cable, safety stewards, collaboration with emergency services, control plan to coordinate all security.
. 
	Crowd behaviour- Attendees can become unhappy with the sporting event performance, leading to aggressive behaviour.

Crowd management failure can occur during high-pressure situations causing communications to break down making it hard to communicate vital information and help to attendees causing further risks. 
	Adoption of new technologies- investing in more advanced technology could provide opportunities for improved safety management.

	Terrorism and security threats- Although the stadium does have procedures in place to prevent terrorism and security threats. The high-profile venue still has the threat to be a target.
Terrorism example used in the literature review was the Ariana Grande concert. 


	Crowd control strategies- fan parks, directing the flow of people, crowd flow management, ‘gold standard’ simulation model at The Wembley Stadium

	Alcohol-The Principality Stadium is being referred to as the ‘world's biggest pub’ due to how fans have been behaving at the games.
-A disabled supporter abused due to excessive alcohol drinking.
	
	Covid 19


	Emergency preparation- Pre- event planning, detailed risk assessments, ‘what if’ scenarios, contingency planning, emergency exits, evacuation planning, response and recovery phase, staff meetings and training sessions

	Security breaches-pitch invaders 
	
	

	Crisis communication
-The Principality Stadium has Instagram and Facebook where they connect with fans.

-Events and news page on their official website
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