

[image: image1]
Integrating drivers of pro-environmental behavior and physical activity to explore (in) compatibilities between an active and an environmentally sustainable lifestyle









 


	
	
ORIGINAL RESEARCH
published: 11 December 2024
doi: 10.3389/fpsyg.2024.1397320








[image: image2]

Integrating drivers of pro-environmental behavior and physical activity to explore (in) compatibilities between an active and an environmentally sustainable lifestyle

Louise Eriksson1,2* and Stefan Linde3


1Department of Economics, Geography, Law and Tourism, Mid Sweden University, Östersund, Sweden

2Department of Geography, Umeå University, Umeå, Sweden

3Department of Humanities and Social Sciences, Mid Sweden University, Östersund, Sweden

Edited by
 Giuseppe Carrus, Roma Tre University, Italy

Reviewed by
 Yiping Zhong, Hunan Normal University, China
 Maricela Irepan Aguilar, National Autonomous University of Mexico, Mexico
 Gongxiang Chen, University of Jinan, China

*Correspondence
 Louise Eriksson, louise.eriksson@umu.se 

Received 07 March 2024
 Accepted 19 November 2024
 Published 11 December 2024

Citation
 Eriksson L and Linde S (2024) Integrating drivers of pro-environmental behavior and physical activity to explore (in) compatibilities between an active and an environmentally sustainable lifestyle. Front. Psychol. 15:1397320. doi: 10.3389/fpsyg.2024.1397320
 

Introduction: Sport and outdoor activities have benefits on people’s health and well-being but may also increase the frequency of unsustainable behaviors. The present study explores drivers of travel mode choice and consumption of material (clothes and equipment) associated with physical activity to clarify the extent to which an active and sustainable lifestyle is compatible. The role of identity and varying levels of internalized motivation for pro-environmental behaviors (autonomous and controlled environmental motivation) and engagement in physical activity (autonomous and controlled activity motivation) was examined. In addition, socio-demographic, physical context, and life situation correlates of environmentally significant behaviors associated with physical activity were analyzed.

Methods: A survey of a random sample of the general public in Sweden (n = 1013) was conducted.

Results: After controlling for hours of physical activity, the study showed that environmental self-identity was related to a lower likelihood of using the car alone via autonomous environmental motivation and to a higher likelihood of buying and selling used material via controlled environmental motivation. Physical activity drivers displayed diverse impacts on environmentally significant behaviors, e.g., athlete identity was associated with a higher likelihood of using the car alone and buying new material, but also selling used material. Being a member of a sport or outdoor organization was related to a higher likelihood of using the car alone and buying new material, but also using active travel modes as well as buying and selling used material.

Discussion: With a better understanding of the drivers of environmentally significant behaviors in this domain, strategies to encourage sustainable transport and circular flows of material in sports and outdoors can be outlined.
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1 Introduction


1.1 Environmentally significant behaviors in sports and outdoors

Participation in sports, nature recreation activities, and other forms of physical activity, is key for a healthy lifestyle (World Health Organization (WHO), 2020). However, these healthy lifestyle behaviors may come in conflict with the pursuit of a more environmentally sustainable lifestyle. For example, active sport participants have been found to have a higher carbon footprint from traveling compared to the population average (Wicker, 2019). Sport participants competing on a regional level or higher also display a higher carbon footprint from traveling to training, compared to those not competing and those competing locally (Thormann and Wicker, 2021). Research has also suggested that the performance logic, often dominant in sports, may at times conflict with principles of sustainable practices (Engström et al., 2018; Backman and Svensson, 2022). In contrast, other studies have discovered a weak positive association between outdoor recreation activities and some pro-environmental behaviors such as recycling, donating money, and participating in environmental groups (Theodori et al., 1998; Larson et al., 2011). However, as there are often practical obstacles to adopting sustainable practices when participating in outdoor recreation, such as a lack of access to public transportation (Juschten and Preyer, 2023), outdoor recreation is not necessarily associated with more sustainable behavior. Some have argued that spending more time outdoors may only result in a more sustainable lifestyle if it is paired with a conscious reflection on the human-nature relationship (Beery and Wolf-Watz, 2014; Høyem, 2020). How physical activity in various forms, inside and outdoors, as part of organized activities or individually, is associated with unsustainable lifestyles does, as such, warrant further investigation. One direction to explore this, is through studying the motivational factors relevant for environmentally significant behaviors in this domain, to expose compatibilities and incompatibilities between an environmentally sustainable and physically active lifestyle. While pro-environmental behavior refers to behaviors minimizing the harm to the environment (Larson et al., 2015), environmentally significant behaviors can be used as an umbrella term encompassing behaviors with a minor or greater impact on the environment (Stern, 2000).

Drawing on environmental psychology and sport psychology, we seek to understand how psychological drivers of pro-environmental behaviors in interaction with physical activity drivers may encourage, or discourage, environmentally significant behaviors associated with physical activity. Using a sample of the general public in Sweden, this study focuses on travel mode choice and purchase of clothes and equipment, representing behaviors enabling the engagement in physical activities. However, depending on the individual’s decisions, these behaviors may have negative implications on environmental sustainability. Although motivations to be physically active mostly have been considered as a driver of active travel modes such as cycling (Charreire et al., 2021; Renninger et al., 2022), there is an increasing interest in understanding the relationship between physical activity and environmental sustainability more generally (Hutchinson et al., 2015; Cunningham et al., 2020; Bernard et al., 2022). This is also where our research comes in.



1.2 Factors associated with environmentally significant lifestyle behaviors

Absolute reductions and shifting modes of consumption, but also increasing the longevity of products, and expanding sharing practices, are ways to increase the sustainability of travel behavior, energy use, consumption, and waste management (Sandberg, 2021). In general, environmentally significant lifestyle behaviors are influenced by contextual factors, available sustainable alternatives, socio-demographics (including resources), the situation, and a number of psychological factors (Stern, 2000).

Previous research has, for example, revealed that women drive less than men, that younger people use public transport and active travel modes more often than older people, and that households with children travel more by car than households without (Susilo et al., 2019; Kawgan-Kagan, 2020; Bi and Romao, 2021). Although leisure trips generally are understudied, one study focusing on exercise and outdoor trips found that having children in the household was associated with more milage by car, but that there was no gender difference, and only a slight difference between rural and urban areas (Strömblad et al., 2022). A recent review revealed that gender was the only consistent predictor of green consumption across studies, with women displaying more frequent pro-environmental behaviors than men (Testa et al., 2021). Overall, there is no coherent pattern for how socio-demographic variables are associated with environmentally sustainable consumption behaviors across studies (Chekima et al., 2016; Yener et al., 2023).

Within psychological research, the importance of behavior specific determinants of environmentally significant behaviors including, e.g., attitudes, perceived behavioral control, norms, and habits has been emphasized (Verduzco Torres et al., 2022; Rodrigues et al., 2023; Timmer et al., 2023; Brand et al., 2023). The importance of the general antecedents of these behaviors, including values and identity, are furthermore often highly emphasized, since they have the potential to influence a broad set of lifestyle choices via specific behavioral determinants (Bamberg and Möser, 2007; Whitmarsh and O’Neill, 2010; Van der Werff et al., 2013a; Testa et al., 2021). However, as of yet, a framework for psychological determinants of environmental lifestyle behaviors in the domain of physical activity is lacking. Given the importance of identity and motivation for pro-environmental behaviors and participation in physical activity, a framework incorporating these drivers may further the understanding of environmentally significant lifestyle behaviors enabling physical activity.



1.3 Theory

How people see themselves, labeled self-identity, has an important influence on behaviors, since people generally want to act in congruence with their self-identity (Stryker and Burke, 2000). Self-identity theory stipulates that people generally have several self-identities (connected to, e.g., the roles they embrace) that varies in importance and salience across situations. The underpinnings of motivations are also key to understanding the roots of behaviors. Self-determination theory (SDT) (Ryan and Deci, 2000) suggests that individual motivations for behaviors originates internally or externally to varying degrees, and a key distinction is made between controlled and autonomous motivation. Controlled motivation refers to responses to external pressures, such as rewards and punishments, or as a way to avoid feelings of guilt when norms prescribe a certain behavior (i.e., external and introjected regulation, respectively). In contrast, autonomous motivation concerns more internalized forms of motivation including inherent aspirations (intrinsic regulation), conformity to who the person is (integrated regulation), or because the behavior is considered important (identified regulation).

A specific form of action-focused self-identity is environmental self-identity, which reflects a general conception of oneself as a person who performs pro-environmental behaviors (Van der Werff et al., 2013a; Vesely et al., 2021). Rooted in biospheric values, a stronger environmental self-identity has been found to be important for a range of pro-environmental and climate friendly behaviors, including travel mode choice and consumption (Gatersleben et al., 2014; Van der Werff et al., 2014; Vesely et al., 2021). However, even with a strong environmental self-identity, the motivation for performing pro-environmental behaviors may still be different across individuals. Given that acting pro-environmentally may be perceived as an obligation and not always enjoyable, environmental self-identity has been found to influence pro-environmental behaviors mainly via an introjected form of motivation (van der Werff et al., 2013a; Floress et al., 2022). However, while Fatoki (2022) confirmed the importance of introjected motivation, intrinsic motivation was also found to be a mediator between environmental self-identity and saving electricity (see also Pelletier et al., 1998).

As the participation in sports and outdoor recreation often requires traveling and materials, the underlying drivers of physical activity may also play a role for environmentally significant behaviors in this domain. Activity specific self-identities, i.e., taking on a role connected to the activity itself such as being an athlete, an outdoor recreationist, or a soccer player, hiker, or climber, has been found to be associated with autonomous motivation and a higher level of involvement in an activity (Rhodes et al., 2020; Lochbaum et al., 2022). While mainly autonomous motivation has been found to be important for exercising, controlled motivation tends to be either unrelated or negatively associated with a higher exercise frequency (Teixeira et al., 2012; Strachan et al., 2013). Nevertheless, it is important to note that different types of motivations may underly sport and outdoor participation (Lynch and Dibben, 2016; Calogiuri and Elliott, 2017).



1.4 Aim and hypotheses

The overall aim of the present study is to examine the potential conflicts between a physically active and an environmentally sustainable lifestyle. Since psychological processes may play out differently across domains, e.g., due to differences in salient roles (Whitmarsh et al., 2018; Nielsen et al., 2020), physical activity drivers are expected to be important also for environmentally significant behaviors conducted in this domain. Thus, this study examines how environmental drivers in combination with physical activity drivers, separately and interactively, are associated with environmentally significant lifestyle behaviors associated with physical activity. Specifically, we focus on travel mode choice and consumption of clothes and equipment. In addition, besides investigating the importance of psychological drivers, this study also examines the socio-demographic, physical context, and life situation correlates of these behaviors.

First, we examine the importance of environmental and physical activity drivers for environmentally significant behaviors (Figure 1). Previous research supports the role of environmental self-identity as a driver of pro-environmental behavior both directly, via introjected motivation (i.e., a form of controlled motivation), and through behavioral specific autonomous motivation (Van der Werff et al., 2013a; Fatoki, 2022). We therefore expected environmental self-identity to be associated with autonomous environmental motivation (H1) and with controlled environmental motivation (H2), as well as directly associated with environmentally significant behaviors (H3). In turn, we expected autonomous environmental motivation and environmentally significant behaviors to be associated (H4) and we anticipated a significant relationship between controlled environmental motivation and environmentally significant behaviors (H5).
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FIGURE 1
 Environmental drivers interacting with physical activity drivers as predictors of environmentally significant behaviors associated with physical activity.


Autonomous motivation for physical activity, but also activity specific identities, has been found to be important for engaging in physical activity (Teixeira et al., 2012; Lochbaum et al., 2022), while the effect of controlled motivation generally has been insignificant. We expected that physical activity drivers play a role also for the environmentally significant behaviors enabling these activities. More specifically, we expected a direct impact of autonomous activity motivation, controlled activity motivation, athlete identity, and outdoor identity on environmentally significant behaviors (H6, H7, H8, H9, respectively).

We were furthermore interested in examining whether environmental drivers interacted with physical activity drivers in determining environmentally significant behaviors. We therefore tested whether autonomous activity motivation moderated (1) the relationship between environmental self-identity and environmentally significant behaviors (H10), (2) the relationship between autonomous environmental motivation and environmentally significant behaviors (H11), and (3) the relationship between controlled environmental motivation and environmentally significant behaviors (H12), as well as the extent to which athlete identity moderated the same relationships (H13, 14, and 15, respectively). Since higher levels of physical activity may boost environmentally significant behaviors in this domain, and we wanted to isolate the effect of psychological drivers, we examined the stipulated relationships while controlling for hours individuals were involved in physical activity.

Second, we examine the role of socio-demographic, physical contextual, and life situational variables for environmentally significant behaviors, while controlling for hours of physical activity. Several of these variables have been found to be relevant for, e.g., travel mode choice more generally (Susilo et al., 2019; Bi and Romao, 2021), but their impact on trips associated with exercise and outdoor activities, as well as consumption is less clear (Strömblad et al., 2022; Testa et al., 2021). Since organized sport activities have been found to increase unsustainable lifestyle behaviors (Wicker, 2019), we also explored how involvement in outdoor and sport organizations was related to environmentally significant behaviors.




2 Methods


2.1 Study context

In the present study, we focus on Sweden, which as a case is characterized by both high levels of engagement in physical activities among the general population and at the same time high ambitions to decrease transportation related emissions and to increase the circular use of materials. First, engagement in sport, physical activity, and outdoor recreation is generally relatively widespread in the population - but with a large variation across different groups. The large majority, 80% of the public, report spending time outdoors (e.g., taking walks and trips to the forest) often during holidays, while 50% do this on weekdays (Fredman et al., 2019). Moreover, 75% of the public engage in moderately strenuous physical activity at least once a week, and just over 50% engage in very strenuous activities (The Swedish Sports Confederation, 2021). Second, realizing the political goal for sustainable transportation in Sweden is still distant and many negative environmental impacts needs to be further reduced (e.g., air pollution and emission of greenhouse gases) (Government Bill, 2004: 150; Government Bill, 2008: 93). In the case of exercise and outdoor life travel, car is the dominant travel mode if both traveling by car as driver (27%) and as a passenger (33%) is included (in total 60%), followed by active travel modes, e.g., cycle (27%), and trips made by public transport (10%) (Strömblad et al., 2022). Third, political strivings to facilitate a circular economy focusing on circular flows of material have intensified (European Commission (EC), 2020; Swedish Government Office, 2020). In 2020, two third of Swedish consumers bought at least one, and on average four, used products. Of these, furniture was the dominating product category, followed by electronics, and clothes. This was predominantly an online business, and younger people were overrepresented. However, used clothes constituted only 7% of the clothes market and used sport and leisure products only 4% (Swedish Commerce, 2021).



2.2 Procedure and sample

The study was approved by the Swedish Ethical Review Authority (Dnr 2023–01292-01). Following the ethical guidelines as stipulated in the 1964 Declaration of Helsinki, participants were informed about the aim of the study, how personal information was handled, and that participation was voluntary. Before data analyses, the data was pseudonymized to protect the privacy of participants. The web-survey to the general public in Sweden was conducted in the spring of 2023 (between May 12th and July 3rd) by a survey company (Kvalitetsindikator AB). A simple random selection of 8,000 people aged 18–65 was drawn from the Swedish population registry. Initially, respondents were contacted via a mail-out invitation with a link and QR-code to the web-survey. Subsequently, one reminder was sent via regular mail and three through text messages. In total 1,018 respondents filled out the entire survey, resulting in a response rate of approx. 13%.

The socio-demographic profile of the sample is displayed in Table 1. Overall, the sample is fairly representative of the general public, but a larger share lived in large cities and the education level was higher (Statistics Sweden, 2022, 2024).



TABLE 1 Socio-demographic profile of the sample.
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2.3 Measures

Measures were developed based on previous research and adapted to the current study context and aims. In the questionnaire, physical activity was defined in terms of strenuous activities (e.g., jogging and athletic activities), and moderately strenuous activities (e.g., walking), conducted individually or as part of organized activities. To address the aims of the study, questions covering environmental drivers, physical activity drivers, involvement in physical activity, socio-demographics, the context, life situational variables, and environmentally significant behaviors associated with physical activity were included in the questionnaire. To validate the drivers, questions covering general pro-environmental behaviors and frequency of engaging in athlete and outdoor activities were also included (Supplementary Table S1).


2.3.1 Environmental drivers

Environmental self-identity (ENV_IDEN) was assessed by means of three items (e.g., Acting environmentally-friendly is an important part of who I am) using a five-point response scale (Completely disagree, Completely agree) (α = 0.91) (van der Werff et al., 2013a; van der Werff et al., 2013b). Environmental motivation was assessed using six items for autonomous motivation (ENV_AUTO), reflecting internalized motivation (e.g., because it is fun) (α = 0.88) and six items for controlled motivation (ENV_CONT), reflecting a higher degree of external regulation (e.g., others say I should) using a five-point scale (Not at all, Completely) (α = 0.73) (e.g., Lee et al., 2021; Eriksson et al., 2023).



2.3.2 Physical activity drivers

Two types of self-identity, associated with athletic activities (ATHLETE_IDEN) and outdoor recreation (OUTDOOR_IDEN), respectively, were assessed by means of one item each: “To what extent would you describe yourself in the following ways? As an athlete, As an outdoor person, with answers provided on a five-point scale (Not at all, A little, Partly, A lot, Completely). Physical activity motivation was assessed using 12 comparable items to environmental motivation, reflecting an autonomous motivation (ACT_AUTO) and controlled motivation (ACT_CONT) to be physically active using the same five-point response scale (α = 0.93 and α = 0.74, respectively).



2.3.3 Environmentally significant behaviors associated with physical activity

Travel mode choice on trips associated with physical activity was measured by means of the question: “How often do you use the below as means of transport on trips to physical activity?” in relation to car use alone, public transportation, and cycle or walk (using a five-point response scale, Very seldom or never, Approx. 1 times/month, Approx. 2–3 times/month, 1–2 times/week, 3–4 times/week, 5 times/week or more). Consumption associated with physical activity was assessed using the following question: “Physical activity requires appropriate clothing and sometimes also other equipment. How often do you do the following?” in relation to buying used material, selling, exchanging or donating used material, and buying new material (using a four-point scale, Never, One or some times/year, Approx. one time/month, Several times/month). Responses were recoded into dummy variables, Very seldom or never = 0 (remaining response options = 1) in relation to travel mode choice, and Never = 0 (remaining response options = 1) in relation to consumption of material.



2.3.4 Socio-demographic, physical context, and life situational variables

Questions about socio-demographics examined in this study included gender, age, and university education. A measure of size of the place the respondents live in (rural versus urban residency, urban = 50,000 inhabitants or more) was used as an indicator of the physical context. Life situation variables included children in the household (dummy), and the respondents’ and/or their children’s membership (and/or leadership position) in sports and/or outdoor organization (dummy).



2.3.5 Other measures

A measure of involvement in physical activity (ACT_HOUR) was created based on the mean of the questions: “How many hours on average in 1 week, do you participate in moderately strenuous activities such as walking?” and “How many hours on average in 1 week, do you participate in very strenuous activities such as jogging?” with answers provided on a four-point scale (0 h, 1–4 h, 5–10 h, 11 h or more) (1–4, M = 2.21, SD = 0.57). In addition, a general measure of pro-environmental behaviors (PEB) was created by using the following question: “How often do you do the following during a regular week, approximately?” covering seven behaviors in the domains of food consumption, waste reduction, and transportation (cf. Whitmarsh et al., 2022). Answers were provided on a five-point scale (Not at all, 1–2 times, 3–4 times, 5–6 times, At least once a day). Two behaviors, car use alone and consumption of red meat, were reversed before all behaviors were summarized (1–35, M = 23.39, SD = 4.73). The frequency of engaging in athlete and outdoor activities were measured using the question: “How often do you the following?” in relation to six different activities. Answers were provided on a five-point scale (Every day or several times/week, Several times/month, Approx. 1 time/month, One or a few times/year, More seldom or never). Three athlete activities (e.g., exercising individually) (ATHLETE_FREQ) and three outdoor activities (e.g., spend time in forest and land) (OUTDOOR_FREQ) were summarized after the scale had been reversed so that a higher value represents a higher frequency (1–15, M = 7.39, SD = 2.57 and M = 7.40, SD = 2.50, respectively).




2.4 Analyses

All analyses were conducted using SPSS version 29. Initially, descriptives, including means and standard deviations or frequencies, for all study variables were calculated. Subsequently, the criterion validity of the examined drivers was examined. Associations between the environmental drivers and the general measure of pro-environmental behavior, and associations between the physical activity drivers and physical activity frequency (athlete and outdoor) were assessed by using bivariate correlations (Pearson correlations, r).

To examine the environmental and physical activity drivers of environmentally significant behaviors as stated in the first aim, we used PROCESS models (MODEL 17; two mediators and two moderators) with bootstrap (5,000 samples and 95 Confidence Interval, Heteroscedasticity-consistent inference HC4 with centered continuous variables) to estimate six models (Hayes, 2022). This logistic regression path analysis was chosen to enable analyses and significance tests of both mediation and moderation effects. Coefficients (log odds), including standard errors, z values, and confidence intervals are reported in the tables. In addition, significant interactions are plotted across low (one SD below mean), moderate (the mean), and high levels (one SD above the mean) of the examined variables. Predicted probabilities of engaging in environmentally significant behaviors are used to assess the importance of significant interactions as well as for selected main effects.

The models included environmental self-identity as the predictor, and environmentally significant behaviors (car use alone, public transport, cycle/walk, buy new, buy used, and sell used) as dependent variables (binary variables), respectively, whereas autonomous environmental motivation and controlled environmental motivation were included as mediators (M1 and M2, respectively). Autonomous activity motivation and athlete identity were included as moderators, while controlled activity motivation, outdoor identity and involvement in physical activity were added as covariates. This also allowed us to test the moderated mediation effect, i.e., the conditional indirect effect of moderators on the relationship between environmental self-identity and environmentally significant behavior via environmental motivations (i.e., mediators). Results from a model where outdoor identity (instead of athlete identity) was included as moderator can be found in Supplementary Table S2.

The second aim of the study was examined by means of a binary logistic regression analysis with socio-demographic variables (gender, age, education), physical context variable (place), and life situation variables (child in household, membership in sports and/or outdoor organization) included as independent variables and environmentally significant behaviors as dependent variables, while controlling for involvement in physical activity.




3 Results


3.1 Descriptives and validation of drivers

Descriptives showed that the autonomous motivation for pro-environmental behaviors was stronger than the controlled motivation (t(1012) = 46.26, p = 0.001), and that the environmental self-identity measure was close to the center of the scale (Table 2). For physical activity, the autonomous motivation was also stronger than the controlled motivation (t(993) = 59.94, p = 0.001) and the respondents overall displayed a stronger outdoor identity than an athlete identity (t(1012) = 26.03, p = 0.001). Around two thirds of the respondents (70%) indicate that they cycle or walk on trips associated with physical activity at least once a month, whereas about half used the car alone. However, less than one third (31%) use public transport on these trips. The majority, 87%, report buying new material once or a couple of times a year, but only 38% buy used material with the same frequency. Moreover, over half (53%) report selling used material (see Table 2).



TABLE 2 Means and standard deviations of drivers, behavioral frequencies, and control variable.
[image: Table2]

The significant relationships between the environmental drivers and the general measure of pro-environmental behaviors support their validity as predictors of environmentally significant behaviors (environmental self-identity, r = 0.29***, autonomous environmental motivation, r = 0.41***, and controlled environmental motivation, r = 0.24***). The result for physical activity drivers is, however, more complex, revealing that the physical activity drivers are valid determinants of athlete activities, but that the motivational constructs are less relevant for frequency of engaging in outdoor activities. More specifically, the two forms of motivation are both significantly correlated with frequency of engagement in athlete activities (autonomous activity motivation, r = 0.33***, controlled activity motivation, r = 0.14***). Autonomous activity motivation does, however, lack a significant correlation with frequency of engaging in outdoor activities (r = 0.05, ns) and the correlation between controlled activity motivation and frequency of engaging in outdoor activities is negative and weak (r = −0.08*). Nevertheless, athlete identity displays the expected correlation with frequency of engagement in athlete activities (r = 0.41***) and outdoor identity displays comparable relationship with frequency of engaging in outdoor activities (r = 0.36***). For bivariate correlations between all study variables (see Supplementary Table S3).



3.2 Environmental and physical activity drivers

The first aim focused on relationships between drivers and environmentally significant behaviors associated with physical activity. Results revealed a significant relationship between environmental self-identity and autonomous environmental motivation [0.74 (p < 0.001, 95% CIs [0.66 0.81], R2 = 0.31)] in support of H1 and between environmental self-identity and controlled environmental motivation [0.59 (p < 0.001, 95% CIs [0.52 0.66], R2 = 0.28] in support of H2. However, the environmental drivers were not associated with all the behaviors (travel mode choice, Table 3, consumption, Table 4). Specifically, while we found no support for a direct impact of environmental self-identity on the behaviors in any of the models (H3), autonomous environmental motivation was found to be negatively associated with using the car alone (in support of H4) and controlled environmental motivation was positively associated with buying and selling used material (in support of H5).



TABLE 3 The impact of environmental drivers and physical activity drivers on travel behavior associated with physical activity, while controlling for hours of physical activity (autonomous activity motivation and athlete identity as moderators).
[image: Table3]



TABLE 4 The impact of environmental drivers and physical activity drivers on consumption behaviors associated with physical activity, while controlling for hours of physical activity (autonomous activity motivation and athlete identity as moderators).
[image: Table4]

Several of the physical activity drivers were associated with the environmentally significant behaviors. We found that autonomous activity motivation was associated with a higher likelihood of cycling/walking and buying new material (both in support of H6). At average levels of the other determinants in the model, those with a strong autonomous activity motivation (one SD above the mean) were 13% more likely to cycle/walk and 10% more likely to buy new material compared to those with a weak autonomous motivation (one SD below the mean). In contrast, controlled activity motivation was associated with a higher likelihood of using the car alone, using public transport, and buying used material (in support of H7). In addition, athlete identity was associated with a higher likelihood of using the car alone, buying new material, and selling used material (in support of H8). Outdoor identity was associated with a higher likelihood of using the car alone and selling used material, but also buying used, rather than new, material (in support of H9).

The results also revealed a few significant interactions (Figure 2). First, the interaction between environmental self-identity and autonomous activity motivation was significant in relation to using the car alone. This suggests that environmental self-identity reduces the likelihood of using the car particularly among those with a stronger autonomous motivation for physical activity (supporting H10 in relation to car use alone) (Figure 2A). The moderated mediation effects were, however, not significant. Among respondents with a strong autonomous motivation, those with a strong environmental self-identity were 21% less likely to use the car alone compared to those with a weak environmental self-identity. Second, in relation to buying used material, the interaction between environmental self-identity and autonomous activity motivation was significant. This suggests that a stronger environmental self-identity increases the likelihood of buying used material more among those with a weak autonomous motivation for physical activity (supporting H10 in relation to buying used material) (Figure 2B). Again, the moderated mediation effects were not significant. The interaction suggests that among respondents with a weak autonomous activity motivation, those with a strong environmental self-identity were 14% more likely to buy used material than those with a weak environmental self-identity. Third, also the interaction between controlled environmental motivation and athlete identity was significant, suggesting that a stronger controlled environmental motivation increases the likelihood of buying used material more among those with a weak athlete identity (supporting H14 in relation to buy used material). This time, the moderated mediation index was significant, revealing that the effect of environmental self-identity on buying used products via controlled environmental motivation is moderated by athlete identity (−0.18 95% CI −0.30 −0.08) (Figure 2C). Among respondents with a weak athlete identity, those with a strong controlled environmental motivation were 27% more likely to buy used material than those with a weak motivation. A table providing an overview of support for hypotheses in relation to the different behaviors can be found in Supplementary Table S4 and a schematic overview of results for the integrated models where both environmental and physical activity drivers are important (panel A) and models where only physical activity drivers play a role (panel B) is displayed in Figure 3.

[image: Figure 2]

FIGURE 2
 Illustration of an environmental driver increasing the probability for acting pro-environmentally more if the motivation for physical activity is strong: The probability of using the car alone as a function of environmental self-identity (ENV_IDEN) and autonomous activity motivation (ACT_AUTO) (A), The probability of buying used material as a function of controlled environmental motivation (ENV_CONT) and athlete identity (ATHLETE_IDEN). Illustration of an environmental driver increasing the probability for acting pro-environmentally more if the motivation for physical activity is weak (B), The probability of buying used material as a function of environmental self-identity (ENV_IDEN) and autonomous activity motivation (ACT_AUTO) (C).


[image: Figure 3]

FIGURE 3
 Schematic overview of results for integrated models in relation to six environmentally significant behaviors associated with physical activity. Models where environmental and physical activity drivers are important for environmentally significant behaviors (A) and Models where only physical activity drivers are important for environmentally significant behaviors (B).




3.3 The role of socio-demographic, physical, and life situation variables

Analyses of the second aim revealed that after controlling for hours of physical activity, women were less likely to use the car alone, while respondents with children in the household were more likely to use the car alone (Table 5). Moreover, gender and having children in the household were also associated with buying and selling used material. Younger respondents were more likely to use public transport and cycle/walk, as well as to buy used material. Respondents with a university education were less likely to use the car. Moreover, being an urban resident was associated with being more likely to use public transport and cycle/walk, as well as being less likely to use the car. Nevertheless, urban respondents were also more likely to buy new material. Members of sport or outdoor organization were more likely to use the car alone and buy new material, but also to cycle/walk as well as to buy and sell used material. Hence, even after controlling for hours of physical activity, membership displayed significant positive relationships with all behaviors (sustainable and unsustainable) except the use of public transport.



TABLE 5 Socio-demographic, physical context, and life situation variables as predictors of environmentally significant behaviors associated with physical activity, while controlling for hours of physical activity.
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4 Discussion

Good health among people for which an active lifestyle is important, should not come at the cost of environmental goals. The global sustainability goals emphasize the importance of good health among people (SDG 3), but also the need for responsible consumption (SDG 12), mitigation of climate change (SDG 13) and protection of water and land (SDG 14 and 15) (United Nations, 2015). In this study, we examined the potential conflicts between these strivings on an individual level. Results revealed that underlying motives for physical activity may contribute to an unsustainable lifestyle, but also that there are exceptions, and that this impact in some instances may be alleviated by the specific drivers underlying a pro-environmental lifestyle.

In this study, the environmental drivers were found to be associated with only a few of the examined environmentally significant behaviors in the domain of physical activity. As neither the use of public transport, the choice of using active transportation modes, nor the purchase of new material, were related to the environmental drivers, this indicates that environmental reasoning may be less important for environmental lifestyle behaviors in this domain. Results further showed that the physical activity drivers were relevant for the examined behaviors, even after controlling for involvement in physical activity. Autonomous motivation for physical activity was, for example, associated with a higher likelihood of using active travel modes, serving as an example of when a driver of physical activity also can promote environmental sustainability. Nevertheless, autonomous activity motivation was also associated with a higher likelihood of buying new materials (representing a linear rather than a circular consumption pattern) which illustrates a potential incompatibility between drivers of physical activity and environmental sustainability. Since there are psychological benefits associated with autonomous motivation (e.g., subjective well-being and relatedness within a social group) (Ryan and Deci, 2000), there is as such a need to consider how to disconnect the importance of this motivation from unsustainable behaviors, without reducing autonomous motivation for physical activity. The results furthermore revealed that the activity identities facilitated both some of the more sustainable behaviors (e.g., selling used materials) and some of the unsustainable behaviors (most notably using the car). Athlete identity was also associated with a higher likelihood of buying new material. To more fully understand the compatibility between activity identities and environmental sustainability, it may, for example, be important to study how diverse consumption logics and notions of stewardship are integrated into different identities (Wang et al., 2023).

The results further revealed significant interaction effects between environmental and physical activity drivers in relation to environmentally significant behaviors in this domain. For example, a strong environmental self-identity decreased the likelihood of using the car for physical activity especially among those with a stronger autonomous activity motivation. Hence, results suggest that not only can a stronger environmental autonomous motivation dampen car use, but also that a strong environmental self-identity may contribute to this aim among those with an internalized motivation to engage in physical activity. Nevertheless, a stronger environmental self-identity mainly increased the probability of buying used material among those with a lower level of internalized motivation for physical activity. Given that environmental drivers lessen the negative impact of physical activity drivers, facilitating environmental drivers is important also in this domain. Interdisciplinary integration may aid to further examine how motivations underlying behaviors in a specific domain may interfere with more general environmental drivers (Nielsen et al., 2020).

As there is an urgent need for sustainability transitions both in relation to travel behavior and consumption, research investigating the decision-making underlying travel mode choice (e.g., Bamberg and Schmidt, 2003; Eriksson and Forward, 2011; Klöckner, 2014; Wallén Warner et al., 2021) and the determinants of linear versus circular consumption patterns (e.g., Arman and Mark-Herbert, 2022; Brand et al., 2023; Fors et al., 2023) is critical. While previous studies have confirmed that socio-demographic, contextual, and life situation constraints are associated with travel mode choice, the present study also revealed that consumption is associated with socio-demographics and the life situation. Being younger was associated with buying used material and being a woman and having children in the household was associated with both buying and selling used material. In contrast, urban residency was associated with buying new material. This result may partly be due to restrictions reflected by these variables (e.g., lower income or lack of access to a service). Being a member in a sport and/or outdoor organization was also found to be associated with almost all environmental behaviors (even after controlling for hours of physical activity), with particularly strong relations with car use alone and buying new material. Membership therefore seems to facilitate various behaviors enabling these activities independent of their environmental impact. More knowledge on how organizational variables (e.g., sustainability ambitions and strategies) within these organizations are associated with the environmentally significant behaviors of individual members may provide a basis to further clarify this pattern of results.

There are limitations to consider when interpreting the results from this study. The response rate was low, potentially because this was an online study only, and the questionnaire may have been perceived to be too long. Although the sample was reasonably representative of the population in relation to socio-demographic characteristics, it was slightly more educated and more urban, which might be associated with more pro-environmental travel modes in the sample compared to the general population. One may also expect that people interested in either environmental sustainability, sports, and outdoor recreation, were more likely to participate. Nevertheless, results regarding the reliance on active travel modes and the car, and higher involvement in linear than circular consumption are in line with expectations. Moreover, the present study is mostly focusing on how different psychological and other variables are associated with environmentally significant behaviors, suggesting that slight deviations only will have minor impacts on interpretations. Furthermore, even though the tested models are theoretically derived, data is correlational and cannot support interpretations regarding causality. Given the relatively low explained variance in some of the models, future research also needs to study additional mediators between environmental drivers and environmentally significant behaviors associated with physical activity, considering, e.g., behavioral specific motives (Fallah Zavareh et al., 2020).

Whereas, for example, issues of equality have been a concern in the sports sector for a long time, the importance of environmental sustainability is more recent (Larneby et al., 2022). As this study found membership in sport and outdoor organizations to be associated with environmentally significant behaviors in this domain (positively in some cases but negatively in others), these organizations may potentially be used as platforms to further environmental sustainability. Given that sport organizations in Sweden engage almost a third of the population (3 million) (The Swedish Sports Confederation, 2024) and that only a single umbrella organization for outdoor life in Sweden engage 1.8 million people (The Swedish Outdoor Association, 2024), this influence could potentially be considerable. This work may, for example, be facilitated by drawing on the COM-B (Capability, Opportunity, Motivation, and Behavior) framework (Michie et al., 2011), which outlines the importance of facilitating opportunities (e.g., ensuring that the context and social norms support pro-environmental behaviors), capabilities (e.g., through increased knowledge and efficacy beliefs), and motivations (both conscious and automatic) to encourage behaviors. As part of the motivational basis of behaviors, the present study furthermore supports the need for organizations to highlight their past pro-environmental behaviors, which might strengthen the environmental self-identity among members and potentially increase the frequency of pro-environmental behaviors (van der Werff et al., 2014). Working strategically and operationally on environmental issues within organizations may also contribute to the inclusion of environmental concerns as part of activity identities (cf. Samuel et al., 2022). If members have strong feelings of belonging to the organization it is also possible to not only exert external pressure to increase pro-environmental behavior (through, e.g., pro-environmental social norms), but also to facilitate the internalization of environmental motivations through autonomy supporting strategies (Ryan and Deci, 2000).
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H5 ENV_CONT 0.05(0.13) 039 021031 014(0.14) 097 -014041  020(015) 137 009048
H6 ACT_AUTO -002(010) | =021 | -021017  -014(010)  -136  -0350.06  033(010) | 328%*% | 013052
H7 ACT_CONT 0.30(0.12) 244 006054 | 058(013) | 451 | 033083 0.03(013) 019 024029
H8 ATHLETE_IDEN 038(007) | 5307 024053 0.11(007) 148 -004026  0.15(0.08) 179 001031
H9 OUTDOOR_IDEN 0.18(007) | 269" | 005031  -0.11(007)  —149 024003  000(007) = -002  -0.140.14
H10 ENV_IDEN*ACT_AUTO —045(0.15) | -3.00%* | —0.74-016  0.00(0.15) 002 -030031  007(015) 047 022036
HI1 ENV_CONT*ACT_AUTO 0.04(0.13) 032 022030 -008(0.14) 058  -036020  0.04(0.14) 030 023031
HI12 ENV_AUTO*ACT_AUTO 0.12(0.11) L0 -010035  0.17(0.12) 141 ~007040  -0.100.11) 084  -0320.13
HI3 ENV_IDEN*ATHLETE_IDEN 0,03 (0.13) 020 -022027  006(0.12) 051 ~018030  -0.09(0.14) 063  -0360.18
H14 ENV_CONT*ATHLETE_IDEN 014 (0.10) 121 -009038  0.10(0.12) 084 -013033  -016(013)  -126 | 041009
H15 ENV_AUTOATHLETE_IDEN 0,00 (0.10) 003 020020 -004(0.10) 037  -024016  0.07(0.11) 065 015029
ACT_HOUR 014(014) | -101 | -042014  025(0.15) 165 ~005055  044(0.16) | 276** 013075
Pseudo R 0.12 0.09 010
2L 128800 115626 114153

*p <005, %%, p< 0.01, *** p < 0,001 Environmental self-identity (ENV_IDEN), Environmental autonomous motivation (ENV_AUTO), Environmental controlled motivation (ENV_CONT),
Activity autonomous motivation (ACT_AUTO), Activity controlled motivation (ACT_CONT), Athlete identity (THLETE_IDEN), Outdoor identity (OUTDOOR_IDEN), Physical activity
involvement (ACT_HOUR).
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Buy new Buy used Sell used

Coeff Z Cl95% Z value z Cl95%
value value

Constant 044(075) 059 | -102191  -285(050)  -574%%F | -382-188 -105(047) = -227%  -197-0.14
H3 ENV_IDEN 014024) 056 | 034061  013(0.14) 090 ~0.15040  0.16(0.13) 123 -010043
H4 ENV_AUTO ~019(020) 093 | -059021  003(0.12) 024 -020026  0.04(0.11) 036 017025
H5 ENV_CONT 000024) 000 | -047047  049(0.14) 35U 022077 | 027(013) | 206 001053
H6 ACT_AUTO 061(0.13) 4547 034087 0.01(0.11) 0.09 ~020022  0.15(0.10) 158 -004034
H7 ACT_CONT 0.33(0.20) 166 -0060.72  028(0.13) 223 003053 010(012) 079 014034
H8 ATHLETE_IDEN 038(0.15) 251 | 008069 0.04(0.07) 054 -0.100.18  0.16(0.07) 226 002030
H9 OUTDOOR_IDEN 003(010) 033 016023 036(007)  S14F 023050 | 021(007) | 35 008034
H10 ENV_IDEN*ACT_AUTO -029(019)  -154 | 066008 -036(016) = -217%  -068-0.04 -025(015)  —167 055004
HI1 ENV_CONT*ACT_AUTO -006(018)  -032  -042030 -004(014)  —026 032025 -007(0.14)  -054 | —-0340.19
HI12 ENV_AUTO*ACT_AUTO 006(0.15) 040 | -023036  0.18(0.12) 145 -006042  0.08(0.1) | 070 | 014030
HI3 ENV_IDEN*ATHLETE_IDEN 028 (0.25) L2 -021077  017(012) 145 -006041  -004(0.12) | -033 | 028020
HI4ENV_CONT*ATHLETE_IDEN  -026(024) = -106  —-074022  —040(0.01)  -348"%*  -0620.07 -004(001)  -031 026019
HISENV_AUTO*ATHLETEIDEN  -008(021) =036 049034  0.15(0.10) 153 ~004035  0.18(0.10) 185 -001038
ACT_HOUR 046(023)  198* | 000092  025(0.15) 167 ~004054  0.16(0.14) 112 -012044
Pseudo R 023 0.16 012
2L 649.66 119331 128010

“p <005, %%, p< 0.01, *** p < 0,001 Environmental self-identity (ENV_IDEN), Environmental autonomous motivation (ENV_AUTO), Environmental controlled motivation (ENV_CONT),
Activity autonomous motivation (ACT_AUTO), Activity controlled motivation (ACT_CONT), Athlete identity (THLETE_IDEN), Outdoor identity (OUTDOOR_IDEN), Physical activity
involvement (ACT_HOUR).






OPS/images/fpsyg-15-1397320-t005.jpg
Car use alone Public transport Cycle/walk

B (SE) Wald  Exp (B) B (SE) Wald Exp (B) B (SE) Wald
Constant 044 (0.44) 099 064 050 (047) 115 061 ~037(0.49) 057 069
Gender ~041(014)  889%* 067 0.21(0.15) 198 123 0,09 (0.15) 0.37 110
Age 0.00 0.01) 0.22 100 003 (0.01) 26210 097 -001(0.01) 553 099
University education 0,35 (0.15)  5.77* 071 0.22(0.16) 200 125 ~030(0.16) 376 074
Urban ~054(014) 1534+ 058 0.71(0.15) 21764 203 067(0.15) 21004 196
Child in household 040(015)  687%% 149 ~0.10(0.16) 037 091 ~005(0.17) 0.08 095
Member 081(0.14) 320457 224 -0.12(0.15) 059 089 039(0.16) 6,24 148
ACT_HOUR 0.22(0.13) 305 125 0.19(0.14) 205 122 069(0.15) 22830+ 200

Pseudo R 012555 0.10%%% 0107

211 127793 113905 13433

Buy new Buy used Sell used

Wald B (SE) Wald Wald
Constant ~0.66 (0.66) 098 052 ~0.44(0.45) 095 064 ~1.53 (0.45) 1186 022
Gender ~0.04(020) 003 097 0.60 (0.14) 17.68%%% 183 0.71(0.14) 26574 203
Age ~0.01 (0.01) 145 099 —003(001)  3258% 097 0.00(0.01) 032 100
University education | 0.23 (0.21) 121 126 ~0.23(0.15) 232 080 ~0.16 (0.14) 126 085
Urban 050(0.20) 6.12% 165 ~0.22(0.14) 225 081 ~0.09(0.14) 0.42 092
Child in household 036(0.26) 197 143 057(0.16) 13.54%%% 177 063(0.15) 16,5045 187
Member 114(024) 2365 313 0.42(0.15) 783%% 152 0.4 (0.14) 9.63%* 155
ACT_HOUR LO1(021)  2299%%* 275 043 (0.13) 1037%%% 153 052(0.13) 16.40%%* 168

Pseudo R 017452 01430 0.0+

2L 67687 120389 1285.04

“p<0.05,** p< 0,01, *** p < 0.001. Physical activity involvement (ACT_HOUR).
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