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Introduction: Plastic pollution in coastal regions poses severe environmental challenges. This research aims to examine the impact of an individual's outdoor lifestyle and their perceptions of responsibility for litter management-specifically the roles of governments, businesses, non-governmental organizations (NGOs), Cornwall council, and volunteers-on their engagement in activities aimed at reducing plastic pollution.

Methods: The study surveyed 972 individuals in Cornwall, UK, to gather data on their perceptions and behaviors related to plastic reduction initiatives. The survey employed binomial logistic regression tests to analyse the relationship between respondents' views on responsibility for litter management and their participation in ten different plastic-reducing activities.

Results: The analysis revealed that individuals' perceptions of who should be responsible for managing litter significantly influence their likelihood of participating in plastic reduction activities. Notably, respondents who viewed national governments, businesses, and volunteers as responsible were more likely to engage in outdoor plastic reduction efforts, such as beach clean-ups. In contrast, attributing responsibility to the Cornwall council and NGOs was negatively correlated with participation in some plastic-reducing activities.

Discussion: The findings suggest that perceptions of responsibility play a crucial role in motivating individuals to participate in plastic reduction efforts. The positive correlation between viewing certain entities (governments, businesses, and volunteers) as responsible and increased participation highlights the potential for targeted interventions. Recommendations for enhancing plastic reduction participation include governmental policy changes, collaboration with outdoor sports groups, and the implementation of community-focused social marketing strategies to foster a collective sense of responsibility and action.

Keywords
marine plastic pollution, lifestyle, responsibility perceptions, plastic reducing behaviours, tourism


1 Introduction


1.1 Literature review

Plastic pollution in coastal areas is a significant problem in the UK and globally. This form of pollution is driven by littering, improper waste management practises or loss of fishing gear (Obebe and Adamu, 2020). Since the causes of this problem are multifaceted, solutions must be approached on individual, community, and societal levels (Aretoulaki et al., 2021; Bettencourt et al., 2023). The consequences of plastic pollution not only impact animals and the natural environment, but also people's mental and physical health, as well as the economy (Campbell et al., 2016; Beaumont et al., 2019; Aretoulaki et al., 2021; Clayton, 2021) and tourism industries (Thushari and Senevirathna, 2020). Between 5% and 15% of sites in the UK were regarded as “unacceptable” in terms of their degree of littering according to UK government-run surveys such as “Keep Britain Tidy” and “The Association of Public Service Excellence. Consumer goods such as cigarette butts, wrappers and bottles/ cans were identified as the most littered items by the UK sample in these reports. The Office for National Statistics reported that 30% of individuals perceive littering as a problem in their local area (GOV.UK, 2022).

Previous research on perceived responsibilities points towards a relatively incoherent picture on who people see as responsible for plastic pollution. Some European samples view industries, governments, and the public as responsible (Hartley et al., 2018), while Madeira's population sees the general public and local authorities as accountable (Bettencourt et al., 2023). In contrast, Italians blame the shipping, fishing, and tourism sectors (Forleo and Romagnoli, 2021) whereas a Chilean study emphasised community-level environmental education as the top motivator to reduce littering, surpassing methods like fines or additional bins (Eastman et al., 2013). Understanding who the public deems responsible and the interaction with socio-demographic factors, is essential for policy formulation and effective action.

The existing literature does not offer a comprehensive understanding of how people in Cornwall perceive responsibilities regarding marine litter. It is essential to understand how responsibility perceptions influence individual decisions to act or not. This study investigates the link between responsibility perceptions and individual action, acknowledging that lifestyle patterns may also play a role. To address marine litter effectively, it is crucial to recognise the significant contribution that the public can make through their consumption patterns, waste management practises, and commitment to policies aimed at reducing marine litter (SAPEA, 2019). A deep understanding of public opinions and actions is vital for promoting societal changes in behaviour (Pahl et al., 2017; DEFRA and HM Treasury, 2019).



1.2 Paper contributions

Our aim is to investigate public perceptions and attitudes towards plastic pollution in Cornwall, a county located in the southwest of England (UK), a popular tourist destination famous for its scenic coastline. Insight into people's perceptions and behaviour could make a valuable contribution to the development of future policies aimed at reducing marine plastic litter, at the local, national, and international levels. This would be especially useful for countries where tourism is important for its economy. Although there are an array of other endeavours such as refusing and recycling plastic, our paper will primarily focus on plastic reduction at its source.

Our hypothesis states that embracing an outdoor lifestyle, coupled with the perception of which entity (governments, businesses, NGOs,1 Cornwall council and volunteers) should be responsible for tidying up litter, influences people's engagement in selected plastic reducing activities. The Cornwall Council is an example of a local entity, formed in 2009 after the merger of six Boroughs and District Councils of Cornwall (What We Do and How We Work, 2023), a move likely to facilitate a greater sense of Cornish loyalism.



1.3 The role of lifestyle

Lifestyle refers to the way in which an individual or a group of people live, including their daily behaviours, habits, values, beliefs, and activities. It encompasses various aspects such as diet, physical activity, work, leisure time, social interactions, and cultural practises. In the context of plastic pollution, we will focus on people's outdoor lifestyles, defined as regular behaviours and activities that take place outdoors. Typical behaviours as associated with such a lifestyle include walking, cycling, surfing, swimming, wildlife watching or landscape photography as opposed to more “indoor” ones such as reading, board games, going to the gym or playing indoor sports.

Owning a dog often means spending more time outdoors (Zijlema et al., 2019). As a result, dog owners might be more sensitive to the presence of litter and more inclined to act against plastic pollution. Furthermore, individuals connected to nature, who typically have outdoor lifestyles, tend to be more alert to litter issues and more engaged in plastic reduction efforts (Prince, 2016). This research delves into how people's responsibility perceptions together with their outdoor lifestyles influence their proactive measures to address the problem.




2 Methods

An online survey involved the Cornish population in September and October 2021. The survey was distributed by the environmental NGO “Clean Cornwall” via social media such as Twitter and Facebook. Before rolling out the survey, a pilot test was administered to 10 respondents to validate good comprehension of the questions. Before the questionnaire was administered, the participants were provided with a brief description of the study's purpose and the topics that would be covered. Additionally, a confidentiality statement was given to the participants to ensure that their responses remained anonymous. A restaurant voucher was used as an incentive for the respondents to participate. This research did not require ethical approval as per the guidelines set by SIKT (2023), the Norwegian Agency for Shared Services in Education and Research, given that no personally identifiable data was collected in the process of the study. Participants were informed about their rights, the background and purpose of the study as well as the use of their responses as part of an aggregated dataset through the consent form, which they read and signed, thereby acknowledging their understanding and agreement.


2.1 Sample

A total of 979 respondents answered the questionnaire survey, however 6 respondents had to be excluded due to too many skipped questions, resulting in N = 973 valid cases. An overview of the demographic information is presented in Table 1.


TABLE 1 Frequencies and percent of total sample statistics for the demographic variables of age, education level, and dog ownership.
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2.2 Measures

The precondition to be forwarded to the survey questions was that respondents provided consent and agreed to participate. Lifestyle (“How often do you do outdoor activities such as walking, cycling, surfing, swimming or other?”) and perceived responsibility were measured on a 5-point Likert scale ranging from (“always,” “often,” “sometimes,” “rarely” and “never”) and (“not responsible at all,” “somewhat responsible,” “moderately responsible,” “mostly responsible” and “fully responsible”) respectively (for details please see Table 2).


TABLE 2 Relevant items and descriptive statistics.
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Additional constructs that have been measured in the survey include personal norms, perceived behavioural control and ascription of responsibility. These have not been relevant to the research question of the current study and are therefore not included in the analysis. The full list of items can also be retrieved in the Supplementary material.



2.3 Statistical analyses

All statistical analyses were conducted using IBM SPSS Statistics 28. To assess how outdoor lifestyle and perceived responsibilities affect plastic reducing activities, 10 binomial logistic regression tests were run, one for each action against plastic pollution. The resulting binomial regressions included nine independent variables and one dependent variable each. The independent variables were frequency of outdoor activities, perceived responsibility of volunteers, businesses, Cornwall council, environmental NGOs and national governments, dog ownership, age, and education level. The dependent variable for each individual test was one of the self-reported plastic-reducing activities (see Table 2 for a full list). As multiple models were run on the same dataset, Bonferroni adjustment was made for the critical Alpha level, resulting in a p α/10 = 0.005 (Martin Bland and Douglas Altman, 1995).




3 Results

Figure 1 visualises how many respondents participated in each plastic reducing activity. The names of the activities have been shortened for convenience.


[image: Figure 1]
FIGURE 1
 Number of respondents who participated in each plastic reducing activity (“yes” on questionnaire).


The results of this analysis are reported in Table 3 and described further below. For convenience, Table 3 only contains significant results. The complete table can be found in the Supplementary Table 1.


TABLE 3 Binomial logistic regressions for each significant plastic pollution reducing activity.
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The binomial logistic regression for the first behaviour “beach clean-ups,” hence participation in a beach cleanup or litter pick, indicates that this behaviour is significantly related to two predictors. Specifically, the frequency of outdoor activity participation and the perceived responsibility of governments. The frequency of outdoor activity participation (β = −0.32, p < 0.001) and the perceived responsibility of governments (β = 0.23, p < 0.005) predicted beach cleaning in a negative and positive direction respectively. The total variance explained by this model was 6%.

“Avoiding single use items” is significantly and positively influenced by perceived responsibility of governments (β = 0.29, p < 0.001) and education level (β = 0.30, p < 0.001). This model, like the first one, explained 6% of the total variance.

“Finding out more about plastic pollution” was significantly predicted by two variables. Perceived responsibility of governments (β = 0.29, p < 0.001) and education level (β = 0.22, p < 0.001) had a positive relationship to the activity. In this model, the explained variance is higher at 8%.

“Encouraging friends and family” was significantly predicted by five variables, two being positive and three negative. The three negative variables were the perceived responsibility of Cornwall council (β = −0.35, p < 0.001), NGOs (β = −0.28, p < 0.005) and age (β = −0.18, p < 0.001) whereas the perceived responsibility of governments (β = 0.32, p < 0.001) and education (β = 0.24, p < 0.001) were positive. This model explained 9% of the total variance.

“Sharing information on social media” was significantly predicted by the perceived responsibility of governments (β = 0.26, p < 0.005) and age (β = −0.23, p < 0.001). This model explained 6% of the total variance.

“Picking up litter on the street” was negatively predicted by the frequency of outdoor activity participation (β = −0.30, p < 0.001), and positively by the perceived responsibility of volunteers (β = 0.35, p < 0.001. The model predicted 5% of the total variance.

“Supporting environmental organisations” was positively predicted by the perceived responsibility of governments (β = 0.26, p < 0.001) and education level (β = 0.23, p < 0.001), and negatively by the perceived responsibility of Cornwall council (β = −0.31, p < 0.001) and the frequency of outdoor activity participation (β = −0.27, p < 0.005). Total explained variance was 7%.

Lastly, the R2 value (explained variance of dependent variable) that is reported here is from the Cox and Snell R2 which was chosen over the Nagelkerke R2 due to the latter reporting misleadingly high R2 values in analyses with a binomial dependent variable (Allison, 2013).



4 Discussion

Embracing an outdoor lifestyle, reflected by two variables, dog ownership and the frequency of outdoor activity participation, predicted greater involvement in some of the plastic reducing activities compared to the other variables. Importantly, only the frequency of outdoor activities achieved significance in the statistical models - not dog ownership. The activities directly linked to an outdoor lifestyle are “participation in a beach clean-up,” “picking up litter on the street” and “supporting environmental organisations.” These activities (at least the first two) typically take place in outdoor locations and reflect the idea that people who spend time outdoors also appreciate a clean environment and contribute to this aim (Prince, 2016). The finding that dog ownership does not seem to be related to any of the activities could point towards dog owners being a subgroup of people with outdoor lifestyles, potentially with values and behavioural profiles which might not necessarily be connected to pro-environmentalism. It is possible that some dog owners prioritise the needs of their pets over universal environmental concerns. They may believe that plastic waste from their dog's toys and waste bags are necessary and convenient for their pet's wellbeing.

The results also indicate that there is a positive relationship between perceiving the national government as responsible for reducing litter and participation in most of the plastic reducing activities, namely participation in beach clean-ups, avoiding single-use items, finding out more about plastic pollution, sharing information on social media, encouraging friends and family, and supporting environmental organisations. With the government as the most superordinate and distant entity, people might feel that concrete actions on the ground need to be conducted by themselves, especially given Cornwall's geographic distance to the UK government and their high degree of nationalism (Willett, 2013). Individuals in Cornwall are more willing to perceive the “far away” government as responsible instead of their own council, especially since about a sixth of Cornwall's population identified themselves as “Cornish” in the latest census, which is an increase of 51.42% compared to the previous census conducted in 2011 (Cornwall Council, 2022). Even if someone believes that the national government is primarily responsible for reducing plastic pollution, they are still aware that they need to engage in individual actions locally to reduce their own plastic footprint and thereby reduce their cognitive dissonance (Festinger, 1962).

Apart from the UK government, Cornwall council, NGOs and volunteers are perceived as responsible entities for some activities. People who perceive Cornwall council as not being responsible to act against plastic pollution were more likely to engage in individual actions instead such as finding out more about plastic pollution in their free time, encouraging friends and family to reduce their plastic consumption and supporting environmental organisations. Factors such as Cornish loyalism and higher levels of collectivism could explain why individuals rather take responsibility themselves or ascribe more responsibility to the UK government and less to their own council. Even though British culture is very individualistic (United Kingdom, 2022), smaller regions such as Cornwall exhibit more collectivistic attributes.

Individuals who perceive NGOs as less responsible were more likely to share information about plastic pollution on social media and to encourage friends and family, hence actions that involve communicating to other people, a core activity of NGOs. It is possible that these people are part of NGOs themselves or want to take responsibility to support their activities instead of leaving them alone with their responsibility to communicate about the issue of plastic pollution and its potential solutions.

People perceiving businesses as responsible to reduce plastic pollution are more likely to invest some time to learn more about plastic pollution, most likely to gain knowledge on environmental policies of businesses and materials used to support their purchase decisions as consumers (Mitchell, 2021).

Further, the ones who see responsibility in volunteers are more likely to pick up litter in the street themselves as well, confirming the idea of everybody contributing to the effort of reducing litter (Jorgensen et al., 2021), as well as the fact that individuals feel that they want to help volunteers since they are not financially compensated in any way (unlike taxes paid to governments). Lastly, volunteers can be useful in promoting green and “volunteer” tourism (Tomazos and Butler, 2009).

Most variance was explained in the behaviour “encouraging friends and family” which can be classified as behaviour that comes at low costs as compared to behaviours such as avoiding excess packaging and avoiding single use items that require more time and continuous effort, especially if one is making a conscious effort to refuse plastic (Kaiser and Schultz, 2009). Motivational variables and perceptions are typically stronger predictors of easy behaviours whilst more difficult behaviours depend on supporting structures and environmental conditions. This could therefore explain why there were so many significant results for this activity.

People generally exhibit two patterns of behaviour depending on their perception of responsibility. On one hand, some people are more inclined to take individual actions to shield entities they support (like volunteers, NGOs, or their local government) from bearing too much responsibility. On the other hand, there are those who perceive certain entities, like businesses, as inherently responsible and therefore make personal choices to complement that responsibility. The specific behaviour people choose often depends on how they view the particular entity in question.


4.1 Influence of age and education

Demographic variables such as age and education level have been found to only have a limited effect on the plastic reducing behaviours. The activities “avoid single use items,” “find out more about plastic pollution,” and “supporting environmental organisations” were significant for education level. One can theorise that individuals who are more well educated might have a greater awareness of the harm of single use items as well as the positive effects of environmental organisations and would therefore take steps to reduce or even outright refuse plastic (by avoiding single use items). This may depend on the strength of one's pro-environmental beliefs. Age was significant for the activity “share information on social media” and age, together with education for “encourage friends and family.” This result could be explained by the fact that it is more likely that older individuals might use social media purely for communicative purposes as opposed to younger ones who likely use it for an array of different things such as entertainment.

Three actions (“use reusable items,” “correctly dispose of face masks” and “avoid excess plastic packaging”) did not reveal a significant relationship to any variable in the model, pointing towards more important factors that predict said behaviour such as social norms, habits and attitudes but also circumstances and socioeconomic backgrounds (Klöckner, 2013). The relatively low levels of explained variance in every action indicate that the same is true for the other activities and we encourage more research on the predictors of these behaviours.




5 Limitations

One limitation of our study was that we did not examine the relationship between nature connectedness and its role in environmental engagement due to the constraints of the questionnaire. Even though we did not statistically test this construct, we hypothesise that there is a likely relationship between nature connectedness and environmental engagement, which an outdoor lifestyle would mediate. On a deeper level, research suggests that connectedness to nature fosters an individual's self and collective identity with strong affective components. These components can be behaviourally expressed as having an inherent commitment to nature, which may in turn, afford individuals with greater intrinsic motivation to behave in pro-environmental manner (Mayer and Frantz, 2004; Restall and Conrad, 2015). In all, the dynamics of these relationships warrant further exploration in future research.

Lastly, due to this study's use of WEIRD samples, one must be cautious when applying the below mentioned global recommendations.



6 Practical implementations

For local practitioners, we recommend emphasising the UK government's responsibility in combating plastic pollution given its influential role. This means promoting transparency in governmental anti-pollution initiatives and fostering a societal norm in the UK that values action against plastic waste. Government-funded awareness campaigns and showcasing measures taken by various governments, like bans on single-use plastics, can be effective (Nair and Little, 2016; Cristi et al., 2020; Farage et al., 2021; Bettencourt et al., 2023). Additionally, fostering local pride can motivate support for environmental groups, reducing the burden on local authorities. However, imparting such deeply personal values can vary across regions and is inherently challenging.

Globally, community-based social marketing can foster pride in maintaining one's surroundings, evident from the positive association with volunteering (McKenzie-Mohr, 2000; Hughes et al., 2019). Activities like street or beach clean-ups, especially in tourist-driven regions, can be promoted as enriching for those with outdoor lifestyles, possibly deepening their nature connexion and inherent desire to address plastic pollution. Furthermore, encouraging individuals to embrace outdoor lifestyles appears to be a synergistic approach, as spending more time in natural settings often aligns with the adoption of pro-environmental behaviours. Particularly in places like Cornwall, with its vast natural attractions, promoting outdoor lifestyles can be especially effective in fostering sustainable actions. Raising awareness about the environmental footprints of businesses could also guide eco-friendly consumer choices (for an example see Pahl et al., 2016).

Both local and global efforts can enhance Cornwall's appeal for eco-conscious tourism, fostering a greener travel culture.



7 Conclusion

In conclusion, our study emphasises the nuanced relationship between people's outdoor lifestyles, the perceived duties of key stakeholders—such as volunteers, businesses, the Cornwall council, environmental NGOs, and the national government—and their influence on plastic reduction initiatives. We identified that different factors sway different activities. Specifically, those leading outdoor lifestyles, but not necessarily dog owners, are more likely to engage in external plastic-reducing activities. Viewing the national government as the principal problem-solver for plastic issues is tied to daily consumer choices and personal policy applications. Notably, certain behaviours are linked to specific entities, like the connexion between voluntary litter collection and the perceived responsibility of volunteers. It is particularly interesting that championing specific groups, like volunteers and NGOs, and aiming to alleviate their burden, can simultaneously boost individual initiative. The strength of local pride, labelled as Cornish loyalism, was especially evident among our study's respondents, suggesting that locals are more proactive in countering plastic pollution. Contrarily, tourists, with a diminished sense of local attachment, might be less engaged, possibly deferring cleanup responsibilities to local bodies. Future research should delve deeper into this local vs. national preference in environmental efforts (Deslatte, 2023). In essence, to craft effective strategies promoting plastic reduction, it is vital to appreciate these distinct perceptual patterns.
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ltem Answer scale Mean SD

Lifestyle
Outdoor activities 1-5 Likert (always/often/sometimes/rarely/never) 3.80 0.97
Responsible entities
Volunteers 1-5 Likert (not responsible at all/ somewhat responsible/ moderately responsible/ 182 0.95
mostly responsible/ fully responsible)
Cornwall council 1-5 Likert 3.87 0.94
Businesses 1-5 Likert 3.76 0.98
NGOs 1-5 Likert 2.19 1.03
National government 1-5 Likert 373 119
Self-reported behaviours n(yes) | % (yes)
Use reusable items Binomial (yes/no) 810 82.7
Dispose face masks correctly Binomial (yes/no) 748 764
Avoid single use items Binomial (yes/no) 647 66.1
Avoid excess plastic packaging Binomial (yes/no) 634 64.8
Pick up litter on the street Binomial (yes/no) 568 58
Beach clean Binomial (yes/no) 487 49.7
Support environmental organisations | Binomial (yes/no) 391 39.9
Encourage friends and family Binomial (yes/no) 379 38.7
Find out more about plastic pollution | Binomial (yes/no) 360 36.8
Share information on social media Binomial (yes/no) 237 242

Full item wording can be retrieved in the Supplementary material.
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Depen variable Independent variable R2*
Beach clean 0.06
Frequency of outdoor activity —0.32 p <0.001
Resp. Governments 0.23 p <0.005
Avoid single use items 006
Resp. Governments 029 P <0.001
Education level 0.30 p <0.001
Find out more about plastic pollution 0.08
Resp. Governments 029 P <0.001
Resp. Businesses 028 P <0.005
Education level 022 P <0.001
Encourage friends and family 0.09
Resp. Governments 032 P <0.001
Resp. Cornwall council —0.35 P <0.001
Resp. NGOs —0.28 P <0.005
Age —0.18 P <0.001
Education level 024 P <0.001
Share information on social media 0.06
Resp. Governments 0.26 p <0.005
Age —0.23 P <0.001
Pick up litter on the street 0.05
Frequency of outdoor activity —0.30 p <0.001
Resp. Volunteers 035 P <0.001
Support environmental organisations 0.07
Resp. Cornwall council —0.31 p <0.001
Frequency of outdoor activity —0.27 p <0.005
Resp. Governments 0.26 p <0.001
Education level 0.23 p <0.001

Significant relationships are marked in bold. *Cox and Snell R?.
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Age

18-24 65 6.94
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65+ 246 263

Education levels

GCSE?* 9 103
National diploma or NVQ" 128 13.8
Aclevel 165 17.7
Undergraduate degree 270 29
Postgraduate degree 232 249
Other 39 4.2
Dog ownership

Dog owner (yes) 404 432

2General Certificate of Secondary Education. ®National Vocational Qualification.
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