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Exploring the effects of outdoor water-based sports on the environment: Exposing how the materials used in specialist clothing and paraphernalia have the potential to cause ecological harm and what can be done to mitigate it. 

Introduction and Rationale 
Water based sports, a subsidiary of outdoor adventurous activities, are arguably promoted in relation to their positive impact on an individual’s health and wellbeing. Blue care can have direct beneﬁt for health, especially mental health, and psycho-social wellbeing (Britton, et al., 2020).  Being in the outdoor environment in general and taking part in exercise is associated with improving both physical and mental health and wellbeing. Green exercise and nature-based therapy are noted to improve mental health outcomes in adults (Coventry et al., 2021). Whilst there is credible evidence to support the assumption that spending time in nature leads to greater connectedness to nature Langseth and Vyff (2021) and thereby greater pro-environmental attitudes and behavior, their remains however, an absence of consolidated research focused specifically on the relationship between water based outdoor recreation and concern for climate change and associated incidental pollutants (Knight and Hao 2022). 
Through improvements in both accessibility and reductions in capital outlay, water born activities have arguably become mainstream and no longer the sole preserve of the wealthy. To this end there has been an upsurge in the number of products being manufactured to meet demand. Revenue in the water sports equipment market amounts to US$13.64bn in 2023 with a forecast compound growth rate of 5.94% up to 2028 (Statista, 2023). This value has grown from US$10.48bn in 2020 at the height of the COVID 19 pandemic.
However, these activities which people many people may consider to be low impact and not of any detriment to the environment do in fact pose a significant, albeit generally silent, ecological threat. When one considers the materials being used, including their own production, the manufacturing processes and the logistics required to transport finished products and then factor in end user Co2 contributions and incidental pollution, the impact mounts. By way of an example, Verus Kayaks calculated that a typical production programme to manufacture and ship 80 High-Density Polyethylene (HDPE) units produces in the region of 2.25 tons of Co2 (Fiske, 2020). Whilst HDPE is considered one of the safest plastics from a food safe and recycling perspective scraping of kayaks will invariably find their way into watercourses and ultimately the marine food chain (A&C Plastics, Inc., 2023).
The kayak manufacturing process begins with the extraction of raw materials, including fossil fuels and natural cellulose, composites, and metals. Plastics are one of the most used materials in kayak manufacturing, with high-density polyethylene being the most popular choice. HDPE is used to manufacture affordable, durable, and lightweight kayaks. As an oil-based material, it requires subsea or land-based extraction involving the drilling of oil wells and the use of oil transportation vehicles. This process alone has inherent risk with regards to land and water course contamination.
The manufacturing process itself also has an environmental impact. The production of plastics, composites, and metals consumes significant amounts of energy, generally contributing to greenhouse gas emissions. The process also generates waste and pollution, which can harm both the environment and human health. For example, the production of polyvinyl chloride (PVC) releases harmful chemicals into the environment, including dioxins, phthalates, and vinyl chloride. These chemicals can contaminate soil, air, and water, posing a significant threat to wildlife and humans alike. The disposal of kayaks has a significant environmental impact. Kayaks made from plastic can take hundreds of years to decompose, and as a result, they can accumulate in landfills, waterways, and oceans. This not only creates an eyesore but also poses a significant threat to wildlife and ecosystems.
Kayaks made from carbon fiber and fiberglass are even more challenging to dispose of, as they do not decompose or biodegrade. These materials can only be recycled through a complex and expensive process that involves breaking down the materials into their constituent parts. This process requires significant amounts of energy and generates waste and pollution.
Legislative focus on sustainability particularly manufacturing responsibly to minimise impact on the environment has drawn attention to the impact of production of surfboards and wetsuits for example and how this is contrary to the implied green image of the sport (Gibson and Warren 2017).
Main Aims of the Research Question 
The main aim of this study is to complement the existing repository of academic information regarding the ecological and environmental impact of water based outdoor adventure activities. My research will look to qualify perceptions amongst the outdoor watersport’s community with regards to their own perceived impact on their local and the wider environment in pursuit of their water-based activity. Furthermore, a programme of physical surveys combined qualitative, quantitative, and thematic analysis will provide a qualified framework to challenge convention and understand the representative cohort’s appetite to change behaviors in response to qualified challenges to perceived norms.
Questions 
Q1: At an individual level, what impact do you believe your outdoor water sport has on local and global ecological and environmental conditions. How is this qualified.
Q2: At an enterprise level, what ecological and environmental impact does your organization have and how is this qualified.
Q3: On the hypotheses that your respective perceptions are challenged, what mitigations would you put in place negate any detrimental impact identified.
Q4: Can physical traces of water based out door sports activities be found polluting our shores and inland waterways.

Methodology 
I propose to identify a representative sample of inland and offshore water-based adventure locations frequented by water sport enthusiasts recreationally or commercially in southwest Wales. At each location I will undertake a grid-based survey in an endeavor to find any byproducts of water-based sporting activity polluting the local environment. Any relevant detritus found will be catalogued and saved, for controlled disposal at a later date. Emphasis will be given to slip ways, car parks, storage facilities and transportation devices in addition to shorelines and beaches. To generate interest, I will target various forms of social media as well as making direct contact with willing commercial or training organisations ensuring that I have diverse representation with regards to age, gender, and capability.
Two rounds of questions will be asked to each participant. This initial tranche will seek to elicit an unbiased view in relation to the context. The second round of questions will be pre-fixed with a statement, based on independent research, citing the qualified impact of water-based adventure activities on both the environment and ecosystems. Each contributor will then be asked to provide suggestions on how they may / or may not change behaviors in recognition of their individual impact.

Literature Review 
Neoprene is a petroleum based synthetic rubber that is commonly used in wet suit manufacturing. Furthermore, its production is dependent on the use of toxic chemicals. Neoprene wet suits have a finite life span but are not bio-degradable and therefore add to the synthetic materials taking hundreds of years to decompose in landfill (SLO ACTIVE, 2023). The results of Eigenschenk et al., (2019) show that most surfers see themselves as environmentally conscious. Conversely, the data also shows that they purchase a lot of surf-related apparel and equipment and that tend to travel frequently. Therefore, by default surfers do contribute to climate change with a lot of Co2-emissions.
Most surfboards are made of plastics in the form of polyurethane, fiber glass and polyester resin; substances derived from fossil fuels and ones that take an almost infinite length of time to degrade. Moreover, the manufacturing of surfboards generates a lot of waste and involves a lot of poisonous byproducts which can affect the makers and local environment without proper control measures (Langseth and Vyff 2021). Economies of scale are now seeing the mass production of surfboards in the far east, but most cost benefit is lost in carbon emissions transporting these units back to the west. A study by Gibson and Warren (2017) suggests that the one polyurethane board covered in epoxy resin could produce the equivalent of 250kg of Co2. Moreover, the study suggests a useful lifecycle of such a board to an end user is three to five years. 
Ecocult, a sustainable and ethical fashion house has recognized that synthetic Neoprene wetsuits are toxic but have identified a plant-based alternative made from 100% plant based natural rubber derived from Hevea trees in a zero-waste production process that emits 80% less carbon dioxide when compared Neoprene manufacturing (ECOCULT, 2023).
The UK government recognizes the need for sustainable manufacturing Tennant (2013) in an endeavor to prepare for profound changes in the environment by 2050 and the way people live and work as the global population rises, greenhouse gases continue to be remitted and materials are used in a similar way as today. Such polices and protocols will be enforced by the Governments new legally binding environment targets DEFRA (2022) and will reaffirm commitments made by University of Wales Trinity Saint David in their Environment policy UWTSD (2022) and subsequent link policies to Ethical Investment, Sustainability plan 22-25, Biodiversity and Eco Systems Duty – Forward plan, carbon management plan, sustainable travel plan and sustainability engagement action plan. 
Data Analysis methods 
Physical analyses in the form of collecting waste, lost or byproducts from water-based adventure activities and the cataloguing thereof. Quantitative and qualitative analysis in the form of unbiased and biased prescriptive questions. Thematic analyses to understand if age, gender or experience influences responses and therefore contextualizes the exercise. 
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