
Understanding spectator sustainable transportation
intentions in international sport tourism events

Rute Martinsa,f , Elsa Pereirab , Ant�onio Rosadoc , Jo~ao Marôcod, Brian
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ABSTRACT
It is vital to study spectator responses to environmental campaigns to
advance environmental sustainability initiatives. Therefore, this investiga-
tion aimed to identify which factors influence spectator sustainable
transport intentions and perform a spectator segmentation based on
their responses. Data were collected from 355 spectators at an inter-
national surfing event hosted in a renowned surfing destination. The
data were analysed in two stages. First, through the sport sustainability
campaign evaluation model to infer spectator sustainable transport
intentions. Second, through non-hierarchical cluster analysis, to segment
the sample based on those intentions. The results added a direct rela-
tionship between the points of attachment and sustainable transport
intentions. Furthermore, the results highlighted the effect of constraints,
points of attachment and past sustainable behaviours as predictors of
spectator sustainable transport intentions. In addition, differences in
needs (i.e., aesthetic), attachment to the community, lack of time, lack
of access and past sustainable behaviours were found within the three
analysed clusters. Organisers of sport tourism events should develop
sustainable transport campaigns promoting the destination’s aesthetic
features, strengthening the connection between the local community
and the event spectators, and improving the availability of information
on transport services to increase spectator commitment to more sus-
tainable modes of transport.
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Introduction

The study of environmental behaviour has been extended to many tourism industry segments
beyond its initial focus on ecotourism. One extension includes encouraging environmental
behaviours through the relationship of the tourist with the destination and educating tourists on
environmental awareness (Bilynets & Cvelbar, 2020). Furthermore, scientific research examining
the demand for sport tourism has focused on the predictive factors of environmental behaviour
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(Mascarenhas et al., 2021). Hence, environmental attitudes and the attitude-behaviour gap are
most relevant (Juvan & Dolnicar, 2014; Martins et al., 2021). However, further inquiry is needed
to improve environmental behaviours because transportation is commonly the most significant
percentage of an event’s carbon footprint (Mascarenhas et al., 2021; Peeters et al., 2019). Prior
transportation research examining sport tourism has primarily assessed the carbon emissions of
sport events resulting from participants and spectator transport choices to get to an event (Dolf
& Teehan, 2015; Edwards et al., 2016; Pereira et al., 2019; Triantafyllidis et al., 2018). Nevertheless,
few scientific examinations have been dedicated to sport spectators’ sustainable transportation
behaviours at destinations (i.e., events; Mascarenhas et al., 2021; McCullough et al., 2020 ).

The potential for sport events to leverage environmental sustainability has also been encour-
aged through raising the sport community’s awareness and implementing environmental strat-
egies and measures (International Olympic Committee, 2012; United Nations Environment
Programme, 2019; World Tourism Organization, 2019). Consequently, sport event organisers use
marketing strategies to use environmental education initiatives and campaigns for sporting
events (Barrett et al., 2019; Choi, 2016; McCullough et al., 2016). These campaigns can also
include sponsors to promote environmental behaviour change in spectators’ daily lives (Casper
et al., 2020). However, given the difficulty of sporting events to encourage tourists to use sus-
tainable transportation options (Malhado & Rothfuss, 2013), it is necessary to study the underly-
ing behavioural factors (Triantafyllidis et al., 2018) as well as the alignment between the
sustainable transport campaigns and the target audience (Martin et al., 2017; T€olkes, 2018).

Prior research has predominately focused on North American contexts (Casper et al., 2014,
2017, 2020; Trail & McCullough, 2020, 2021), and as a result, the boundaries of these previous
frameworks and models are unknown and should be further scrutinised in new contexts to
evaluate the robustness to advance theory (Bacharach, 1989; Whetten, 1989). Moreover, the
inclusion of sport consumer behaviour models into sport tourism contexts extends the interdis-
ciplinary ability to leverage new frameworks to understand specific phenomena (e.g., sustainable
behavioural change; Hinch & Higham, 2001). Within the context of this investigation, the limited
number of studies on the behaviour of sport spectators regarding sustainable transport justifies
the exploratory nature of this study and its objective. Thus, this study aimed to identify which
factors influence spectator sustainable intentions and perform a spectator segmentation based
on the latter within a sport tourism context using the sustainable sport consumer evaluation
model ( SSCEM; Trail & McCullough, 2020, 2021).

Literature review

Sustainable transportation

In this study, sustainable transport is anchored in the environmental pillar of sustainability,
defined as a “system of mobility where (i) generally accepted objectives for health and environ-
mental quality (… ) are met, (ii) ecosystem integrity is not significantly threatened and (iii) poten-
tially adverse global phenomena such as climate change (… ) are not aggravated” (Friedl &
Steininger, 2002, p.165). The use of public/shared transport is a significant action that can
decrease the adverse environmental impacts of tourism (Chirieleison et al., 2020). Shuttle bus ser-
vice is an alternative to mitigate traffic, parking saturation, and environmental impacts in natural
and coastal areas (Antol�ın et al., 2019; Gonz�alez et al., 2019; Shiftan et al., 2006). However, plan-
ning strategies and initiatives to decrease car use must overcome behavioural constraints to
choosing more sustainable alternatives. For example, such constraints include the time-cost rela-
tionship (i.e., search time for parking, wait time for the shuttle bus; Antol�ın et al., 2019; Gonz�alez
et al., 2019; Le-Kl€ahn & Hall, 2015; Scuttari et al., 2019 ). Additionally, non-local visitors are more
willing to pay for a shuttle bus service in natural areas than local visitors (Shiftan et al., 2006).
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Sporting events have promoted sustainable transport options, such as the World Orienteering
Championship (Scrucca et al., 2016), the USA Special Olympic Games in Seattle (Trail &
McCullough, 2021), and the Tokyo Olympic Games (Chen et al., 2018). However, it is challenging
to encourage tourists at sporting events to use public and sustainable modes of transportation
(Malhado & Rothfuss, 2013), thereby justifying the realisation of campaigns and the study of
spectator sustainable transport choices (Triantafyllidis et al., 2018).

Sport sustainability campaign evaluation model

Trail (2016) proposed the sport fan sustainability behaviour model to study spectator sustainabil-
ity intentions, but the model has not yet been extensively tested. Following the same research
line, the sport sustainability campaign evaluation model (SSCEM) was created to study the effect
of environmental campaigns on the sustainability behaviour intentions of the sport actors (Trail
& McCullough, 2020). The SSCEM advocates values, needs, internal constraints and points of
attachment as predictors of attitudes towards the campaign and attitudes towards the cam-
paigns, past sustainable behaviours and external constraints as predictors of sustainability inten-
tions (Figure 1; Trail & McCullough, 2020).

To produce the SSCEM, Trail and McCullough (2020) draw from multiple theories, including
the theory of planned behaviour (TPB; Ajzen & Madden, 1986), value-norm-belief (Stern et al.,
1999), and identity theory (Stryker & Burke, 2000). These theories informing the SSCEM have the-
oretically supported and empirically demonstrated the influence of needs, values, points of
attachment, attitudes, and past behaviours on sustainable behaviours. Further, constraint models
(Kim & Trail, 2010; Trail & McCullough, 2018) substantiate the negative influence of internal and
external constraints on sustainable behaviours.

Values, needs and attitudes
The distinguishing feature of the theory of fundamental human values (Schwartz, 1992) is the
appreciation for tolerance and protection of the welfare of all people and nature. For example,
universal and biospheric values are significant predictors of pro-environmental behaviours (de
Groot & Steg, 2010), including sport spectators (Casper et al., 2014, 2017, 2020; Gau et al., 2019).
For example, Trail and McCullough (2020) found a positive relation between universalism values
and sport participant attitudes towards a sustainability campaign for a sporting event.

Based on Maslow’s hierarchy of needs, self-actualisation needs relate to personal growth. Trail
(2019) studied the sport consumer’s needs, including wisdom, inner peace, and aesthetics,

Figure 1. Sport sustainability campaign evaluation model (Trail & McCullough, 2020, p. 4).
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extending this hierarchy. Trail defined the latter as the ‘natural beauty inherent in the world or
the aesthetical aspects of life’ (p. 217). Previously, Trail (2016) had verified that those self-actual-
isation needs were related to the sport spectators’ environmental sustainability intentions as
mediated by environmentalism, tolerance, and social justice values.

From a generalist perspective, TPB (Ajzen & Madden, 1986) determines whether or not attitudes
are predictors of intentions and behaviours. For example, in a sport tourism context, environmental
attitudes are associated with a positive effect on sport practitioners’ environmental activism and
knowledge (Kil et al., 2014) and spectators’ recycling behaviours (McCullough, 2013). This theory has
also been applied in leisure studies examining the choice of less environmentally harmful transporta-
tion alternatives (Meng & Choi, 2016; Zailani et al., 2016).

Accordingly:

H1: Self-actualisation needs will influence universalism values.

H2a: Self-actualisation needs will influence attitudes towards the campaign.

H2b: Self-actualisation needs will influence attitudes towards the campaign mediated by universalism values.

H3: Universalism values will influence attitudes towards the campaign.

H4: Attitudes towards the campaign will lead to sustainable transport intentions.

Points of attachment
Points of attachment are the nodes or connections an individual develops with an external entity
(e.g., event, community; Trail et al., 2005). Points of attachment can be leveraged to influence
sport consumer behaviour (Ballouli et al., 2016; Rocha & Fleury, 2017; Trail et al., 2005). For
example, points of attachment (e.g., athlete, team, event, place) influence attendance intentions
(Ballouli et al., 2016) and environmental sustainability behaviours at an event (Casper et al.,
2020) and in everyday life (Trail & McCullough, 2021). The pro-environmental identity role has
also been highlighted with respect to sustainable transport options (Whitmarsh & O’Neill, 2010)
in a tourism context (Hibbert et al., 2013). Therefore:

H5: Points of attachment will influence attitudes towards the campaign.

Past behaviour and constraints
Constraints and previous behaviours also negatively and positively influence behaviours, respect-
ively. Environmental behavioural research has also influenced these factors (Han, 2021), including
the choice of greener transport (Whitmarsh & O’Neill, 2010). In addition, event management
studies have found a positive link between past behaviours and sport spectator behavioural
intentions (McCullough & Cunningham, 2011) and visitors’ adoption of sustainable modes of
transportation to events (Collins & Potoglou, 2019).

Internal and external constraints have negatively influenced sport consumption (Kim & Trail,
2010; Rocha & Fleury, 2017). Internal constraints are internal psychological barriers that dissuade
behaviour, such as lack of knowledge, lack of worth and lack of time (Trail & McCullough, 2018).
Conversely, external constraints are external environmental factors that need to be overcome to
engage in behaviour, such as cost and lack of access (Trail & McCullough, 2020). Specific to sus-
tainable transportation behaviours, the lack of information (i.e., internal constraint) and the lack
of service availability (external constraint) dissuade tourists from using sustainable transportation
at sporting events (Malhado & Rothfuss, 2013). Further, Trail and McCullough (2018) found that
internal and external constraints negatively influence sustainable behaviour at sporting events.
Correspondingly:

H6: Past sustainable behaviours will lead to sustainable transport intentions.
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H7: Internal constraints will negatively influence attitudes towards sustainability campaigns.

H8: External constraints will negatively influence sustainable transport intentions.

Spectator segmentation

Segmentation is a powerful marketing tool used to understand demand based on specific char-
acteristics that create separate groups (Dolnicar et al., 2018; Kotler et al., 2006). Market segmen-
tation allows specific messages to be created to appeal to the group’s unique characteristics
resulting in more targeted and impactful communications (Trail, 2016). Spectators are an import-
ant share of the demand for sport tourism, and their segmentation has been claimed in favour
of implementing environmental sustainability (Mascarenhas et al., 2021) and the effectiveness of
ecological campaigns (Kl€ockner, 2015). Thus, segmentation can focus on several characteristics to
find similarities between populations, namely demographic, geographical, behavioural and psy-
chographic features.

Although studies on the distinctive characteristics of sport consumer environmental sustain-
ability intentions are scarce, these findings indicate that surfers exhibit such intentions (Frank et
al., 2015), which are even more pronounced when compared with those of non-surfers (Larson
et al., 2018). Within sporting events, Trail and McCullough (2018) found differences between the
sport participants’ environmental intentions based on the impact of perceived constraints (i.e.,
lack of knowledge, worth, access, no interest from others). Additionally, willingness to pay for
greener initiatives at sporting events differed among sport participants based on age, level of
education, and income (Saayman et al., 2016). Also, the female spectators more positively identi-
fied environmental topics proposed at sporting events (Casper et al., 2017). Wicker (2018)
revealed that tourists with more income and more frequent sport activities chose a less environ-
mentally friendly mode of transport (e.g., single-use car).

However, segmentation based on sociodemographic characteristics within a tourism context
is less predictable and requires a more comprehensive approach (Prillwitz & Barr, 2011). This can
be reached through sustainable marketing’s holistic approach to consumer behaviour by inte-
grating the complexity of environmental behaviour into marketing strategy (Peattie & Belz,
2010). Consequently:

H9a:Spectators with sustainable transport intentions will present different results for self-actualisation needs,
constraints, points of attachment and past sustainable transport behaviours compared to spectators without
sustainable transport intentions.

H9b:Spectators with sustainable transport intentions will present different results for universalism values
than spectators without sustainable transport intentions.

H10: Spectators with sustainable transport intentions will present different sociodemographic and sport
behavioural characteristics than spectators without sustainable transport intentions.

Using the SSCEM (Trail & McCullough, 2020), the objective of this investigation was to identify
which factors influence spectator sustainable transport intentions and, based on those results,
perform consumer (i.e., spectator) segmentation. Thus, this study presents a macro perspective
to understand spectator response to a campaign promoting sustainable transport, followed by a
segmentation based on the criterion of sustainable behavioural intentions.

Material and methods

According to the study’s purpose, its methodological design first tested hypotheses H1 through
H8 based on SSCEM (Trail & McCullough, 2020) through structural equation modelling (SEM).
Based on the results of spectator sustainable transport intentions and the sociodemographic
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variables, a spectator segmentation was then outlined using the K-means cluster analysis to ver-
ify hypotheses H9 and H10.

Event context

Portugal has become an international surfing destination, hosting major international events to
anchor surf to the destination image and leverage coastal tourism (Portugal Tourism Board,
2017), such as the Nazar�e big wave contest or world championship tour in Peniche. In addition,
as a tourism development strategy, Peniche has integrated surfing and its sporting subculture
(Teixeira, 2017), and it is involved in the certification of a sustainable surf destination
(STOKE., 2020).

The surf community is connected to nature and active in its defence (Wheaton, 2007, 2010).
Expectably, the World Surf League (WSL) joined a worldwide platform to promote climate aware-
ness and action among global citizens by the sport community (United Nations Framework
Convention on Climate Change, 2018), committed to putting on carbon-neutral events (WSL,
2019b) and promoted the adoption of sustainable transport (WSL, 2019a). Together with the
local council as a co-organiser and several local and international sponsors and suppliers, the
WSL organised the MEO Rip Curl PRO 2019 at Supertubos beach – Peniche, which is a stage of
the World Championship Tour that has been hosted in Portugal since 2009. The event involved
54 international male and female surfers and a sport staff team of 300 persons. Among other
environmental campaigns, event organizers provided a shuttle bus service (Figure 2) to transport
the staff and guests to the event and transport spectators from the surrounding car parking
areas to the event area. Each car parking area had a collaborator to guide the spectators who
wished to take the shuttle bus to the event.

Figure 2. Event context.
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Sampling

The required sample met the criteria type one (a¼.05) with a desired statistical power level of
.80; medium effect size. The observations that contained 10% or more missing values were
excluded (Enders, 2010), remaining 355 questionnaires for analysis. The sample (Table 1) is pri-
marily young, educated – most have a university education – and active � 39% surf.

Data collection was carried out in loco, using paper and pen to answer questionnaires and
included spectators over 18 years of age, randomly selected from the public. It was performed
during the event, on weekdays and weekends, by a team of collaborators who covered the vari-
ous areas of the beach where spectators could watch the competition. Following a brief presen-
tation of the investigation to the respondents, the collaborators provided the necessary time and
space for respondents to complete the questionnaire.

Instrument

Since the SSCEM (Trail & McCullough, 2020) was the chosen model to measure spectator sustain-
able transport intentions, the formulation of the hypotheses and the measurement instrument
was adapted to account for specific event context and the sustainable campaign. Thus, the ques-
tionnaire measured the self-actualisation needs dimension through the needs for wisdom, inner
peace and aesthetics and the universalism values dimension through social justice, tolerance and
environmentalism. The items were selected for their representativeness (highest factor loader)
per Trail and McCullough (2020). The inclusion of the needs for aesthetic and environmentalism
was justified by recognising their contribution to environmental behaviour (Casper et al., 2017;
Trail, 2019). Attitudes towards the campaign were measured through two items that character-
ised attitudes at the surfing event towards specific campaigns and initiatives to promote sustain-
able behaviour.

Points of attachment were conceptualised as a higher-order factor reflected in attachment to
the surfers, attachment to the sport, attachment to the level of the sport and attachment to the
community. Each factor was measured by three items based on the points of attachment index
for which the reliability and validity of the constructs were identified with good results, as in
Robinson and Trail (2005) research, in which the points of attachment subscales had a from .75
to .85 and AVE .48 to .68.

Sustainable transport intentions were measured with three items focused on intentions to
adopt sustainable transport during the event. In comparison, past sustainable behaviours were
assessed by three items that represented the behaviours linked to sustainable transportation.
External constraints were measured by the lack of access, which was the only coherent factor in
Trail and McCullough (2020) study. Internal constraints were measured by six items (i.e., lack of

Table 1. Sample sociodemographic and sport activity characteristics.

Total (n) Total (%)

Gender (n¼ 354) Male 170 48
Female 184 52

Age (n¼ 321) Under 25 107 33.3
25� 30 100 31.2
31� 40 67 20.9
41 or more 47 14.6

Level of Education (n¼ 351) High school 81 23.1
Undergraduate 125 35.6
Graduate 142 40.5
Other 3 .9

Sport Activity (n¼ 354) Active (other sports) 159 44.9
Active (surf) 138 39.0
None 57 16.1
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knowledge, lack of worth, lack of interest from others and lack of time). Although lack of time
was an external constraint in Trail and McCullough’s research (2020) and Trail’s (2019) research,
this factor was considered an internal constraint as a personal perception rather than an external
imposition in the present investigation.

Following Trail and McCullough (2020), self-actualisation needs and the universalism values
dimension were measured by three self-reported items with a 9-point scale based on Schwartz’s
(1992) value theory, with �1¼ opposed to my needs/values, 0¼ not important, 3¼ important,
6¼ very important and 7¼ of supreme importance. Next, attitudes towards the campaign, points
of attachment, sustainable transport intentions and internal and external constraints were meas-
ured with self-report items on a 7-point Likert-type scale, with 1¼ strongly disagree to
7¼ strongly agree. Finally, past sustainable behaviours were measured with two response for-
mats: the number of times and percentage (Trail & McCullough, 2020). Except for the items of
self-actualisation needs, universalism values and past sustainable behaviours, all items appeared
in random order. The demographic (age, gender, education level) and sport activity questions
were at the end of the questionnaire.

Both an English and a Portuguese version of the questionnaire since the surfing event had an
international context held in Portugal. The English version was based on Trail and McCullough
(2020) original questionnaire. The Portuguese version was a translation of the former, produced
by the authors and checked for cross-cultural equivalence by a professional translator using a
committee approach (Brislin, 1980).

The ethical and deontological requirements inherent to scientific research were respected in
the investigation’s instruments and procedures.

Procedures and data analysis

Following the SSCEM (Trail & McCullough, 2020), this study proposed nine hypotheses (H1-H8) to
identify which factors influence spectator sustainable transport intentions at international surfing
events. Using IBM SPSS Statistics (v. 25), the normal distribution of the data was assessed
through skewness (sk) and kurtosis (ku) measures. Absolute values of sk and ku lower than 3
and 7, respectively, were the limits adopted to determine the possibility of using parametric
tests, as they indicate non-severe violations of the normality assumption for parametric analysis
(Kline, 2010; Marôco, 2014).

Considering the latent and observed variables in the model, structural equation modelling
(SEM) analysis can examine multiple hypotheses and simultaneously deal with the errors in the
measurement of the model. SEM was performed with the lavaan package (v. 0.6.4; Rosseel, 2012)
from the R statistical package (v. 4.0.2 for Windows; R Core Team, 2020).

Since the statistical analysis did not reveal severe violations to the normal distribution, the
maximum likelihood estimation with robust standard errors (MLR) estimator was selected for
SEM. The robust MRL also performs well with large sample sizes and missing values, treated with
the full information maximum likelihood (FIML) imputation. Goodness of fit of the model was
assessed with robust fit measures, namely chi-square (v2), comparative fit index (CFI), Tucker-
Lewis index (TLI), root mean square error of approximation (RMSEA), and the standardised root
mean square residual (SRMR). Thresholds CFI> 0.900, TLI> 0.900, RMSEA <0.080 and SRMR
<0.08 were indicative of good model fit (Hair et al., 2010; Marôco, 2014). Items that were not
significant for a p< 0.5 or which presented problems during the fit of the model were removed.

The SemTools R package (v.0.5.3; Jorgensen et al., 2020) was used to estimate the composite
reliability (CR) through the coefficient omega (x) for the first-order factors and the coefficient
omega at Level 1 (xL1) for the points of attachment higher-order factor (Bollen, 1980; Fornell &
Larcker, 1981; Green & Yang, 2009), adopting x � 0.7 reference values (Hair et al., 2010; Marôco,
2014) as indicative of acceptable internal consistency.
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The model’s discriminant validity was assessed by calculating the heterotrait-monotrait
(HTMT) ratio of correlations, which has proved to be a more sensitive method than the Fornell-
Larcker criterion (Henseler et al., 2015). HTMT.85 criterion was used, considering the threshold
value HTMT >.85 to distinguish a lack of discriminant validity (Henseler et al., 2015).

Three hypotheses were formulated for spectator segmentation based on SSCEM’s results (H9a

and H9b) and the sociodemographic and sport activity characteristics (H10). The cluster analysis
used IBM SPSS Statistics (v. 25), and the procedure followed Mooi and Sarstedt (2011) orienta-
tions. The non-hierarchical K-means was the chosen method to compute the cluster analysis. The
significant differences in the clusters for the model factors were evaluated with the Kruskal-
Wallis test followed by the multiple comparisons of means rank tests (Marôco, 2014). A higher
mean rank corresponds to the tendency of higher values on the response scale. The sociodemo-
graphic differences between clusters were evaluated with Pearson’s chi-square test. Statistically
significant effects were those with p< 0.05.

Results

The fit of the measurement model was good (v2(188) ¼ 286.737; RMSEA ¼ .039; CFI ¼ .954; TLI ¼
.943; SRMR ¼ .049).

The sk and ku measures attested to non-severe violations of the normality for all items except
for past sustainable transport behaviour where 94.6% of the spectators never used a shuttle bus
at surfing events. In addition, good internal consistency reliability and convergent validity were
observed within most factors, except for attitudes and internal constraints, which presented val-
ues slightly below the recommended threshold (see Table 2).

The points of attachment showed good reliability, with CR above the reliability criterion
xL1 >.70.

Discriminant validity was confirmed for all factors since all HTMT.85 values were under the ref-
erence threshold (Table 3).

The goodness of fit of the structural model was acceptable (v2(259) ¼ 417.053; RMSEA ¼ .043;
CFI ¼ .928; TLI ¼ .917; SRMR ¼ .062). This investigation supported hypotheses H1, H5, H6, H7 and
H8 (Figure 3) as it was found that there was a positive significant direct effect of (i) self-actualisa-
tion needs on universalism values, (ii) points of attachment on attitudes towards the campaign,
(iii) past sustainable transport behaviours on sustainable transport intentions and a negative
effect of (iv) internal constraints on attitudes towards the campaign and (v) external constraints
on sustainable transport intentions. The results did not support hypotheses H2a, H2b, H3 or H4,
i.e., the effects of self-actualisation needs and universalism values on attitudes towards the cam-
paign were not supported and, consequently, the effect of self-actualisation needs on attitudes
towards the campaign mediated by universalism values was also not confirmed. In addition, atti-
tudes towards the campaign had a negative significant effect on sustainable transport intentions,
contrary to the proposed significant positive effect.

Points of attachment were the only factor with a significant effect on attitudes towards the
campaigns. However, the sustainable transport intentions accounted for a total effect b ¼ .130,
adding one more significant relationship.

The two-step cluster analysis identified three clusters regarding spectator sustainable trans-
port intentions. With the number of clusters defined, the K-means cluster analysis classified
(Figure 4).

i. The ‘committed’ to use sustainable transport, composed of more men (53.2%), young peo-
ple (67% under 31 years old), with university attendance (78%) and surfers (34%).

ii. The ‘undecided’ to use sustainable transport, encompassing more women (54.2%), young
people (61% under 31 years old), with university attendance (74.6%), and surfers (38.6%).
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Table 2. Items distributional properties (mean, standard deviation, skewness, and kurtosis) and loadings of items on con-
structs (standardized loadings and omega coefficient).

M SD sk Ku k x

Self-actualisation needs .72
Inner peace – At peace with one’s self

and life.
6.2 1.19 �2.02 4.76 .810

Aesthetic - Being appreciative of beautiful
things in life.

6.0 1.20 �1.78 3.39 .740

Wisdom – Accumulated knowledge of life
gained through experience.

6.2 1.04 �1.69 2.70 .450

Universalism Values .69
Environmentalism - Protecting the

environment.
5.8 1.32 �1.25 .745 .643

Social justice - Fair and dignified treatment of
all people within society.

6.0 1.38 �1.73 2.84 .656

Tolerance - Accepting differing views of other
people and treating them fairly.

5.2 1.64 -.96 .161 .640

Attitude towards the campaign .60
I like that this event is trying to promote

people’s environmentally
sustainable practices.

6.4 .88 �2.01 4.91 .681

I like that this event is inspiring people to be
more environmentally friendly.

6.2 1.02 �1.74 4.13 .653

Points of attachment .74
Attachment to the surfers .919 .79
I am a fan of the surfers on the World Surf

League (WSL) events.
5.1 1.68 -.721 -.285 .875

I am a big fan of specific surfers. 4.3 1.84 -.259 -.955 .760
Attachment to the level of sport -.642 .902 .87
I am a fan of WSL events regardless of who

is surfing.
4.8 1.67 -.221 .793

I consider myself a fan of WSL events, and
not just one specific surfer.

4.8 1.67 -.487 -.466 .789

I am a big fan of WSL events. 4.8 1.72 -.543 -.533 .906
Attachment to the community .415 .81
I feel connected to numerous aspects of the

Peniche community.
4.2 1.64 �216 -.527 .821

I feel that I am a part of the
Peniche community.

3.8 1.86 0.060 -.967 .822

I support the Peniche community as a whole. 5.3 1.35 -.503 -.136 .604
Internal constraints .66
Lack of interest from others - My friends are

not interested in acting sustainably.
2.4 1.66 1.159 .399 .577

Lack of interest from others - My family is not
interested in acting sustainably.

2.5 1.81 1.005 .-.095 .665

Lack of interest from others - My significant
other is not interested in acting sustainably

2.4 1.45 1.067 .385 .529

Lack of worth - I don’t think using sustainable
transportation is worthwhile.

2.2 1.49 1.56 1.94 .315

Lack of time - I don’t have time to catch a
shuttle bus at surfing events.

3.7 1.57 -.031 -.390 .286

Lack of knowledge - I don’t understand why
this event is worried about sustainable
transportation.

2.0 1.48 1.771 2.601 .415

External constraints
Lack of access - It is just easier to go to

surfing events by car than to catch a
shuttle bus.

4.7 1.79 -.634 -.545

Past sustainable transport behaviours
How many times have you used a shuttle bus

at surfing events?
0 .396 5.393 31.13

Sustainable transport intentions
During this event, I intend to use sustainable

transportation.
3.7 1.72 .192 -.810
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iii. The ‘uncommitted’ to use sustainable transport, combining more women (52.7%), young
people (70.6% under 31 years old), with university attendance (77.8%) and surfers (42%).

A Kruskal-Wallis test revealed that only six items showed a significant difference between the
clusters after testing all the items present in the model (Table 4), namely, aesthetic need, attach-
ment to the community (two items), lack of time, lack of access, and past sustainable behaviour.

Table 3. Discriminant validity (HTMT below the diagonal).

1 2 3 4 5 6 7

1.Needs –
2.Values .61 –
3.Attitudes .37 .24 –
4. Attachment to the surfers .15 .09 .26 –
5. Attachment to the level of sport .15 .09 .25 .83 –
6. Attachment to the community .08 .04 .18 .43 .42 –
7. Internal constraints .23 .13 .52 .01 .01 .01 –

Figure 3. Path coefficients in the sport sustainability campaign evaluation model (R2 ¼. 225).

Figure 4. Spectator segments based on clusters analysis.
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Focusing the analysis on the significant differences found between the clusters, a multiple com-
parison of mean ranks using Fisher’s least significant difference (LSD) showed the ‘committed’
differed in the tendency to a greater appreciation of aesthetic need compared to the
‘undecided’; in a greater identification with the community than the ‘uncommitted’; and in hav-
ing previously travelled by shuttle bus at surf events as compared to the other segments. On the
other hand, the ‘committed’ tended to disagree with lack of time as a constraint on the use of
sustainable transport in the surf event as compared to the others. The ‘uncommitted’ tended to
agree on lack of access to sustainable transport in the surf event as a constraint compared to
the remaining clusters.

Concerning the sociodemographic variables – gender (X2(2)¼1.03; p¼.598; N¼ 351), age
(X2(6)¼4.894; p¼.558; N¼ 318), education level (X2(2)¼2.15; p¼.905; N¼ 348) – and sport activity
(X2(4)¼2.139; p¼.710; N¼ 351), there was no significant difference between the three clusters in
terms of their sustainable transport intentions.

The findings from the cluster analysis validated H9a since the needs, constraints, and past sus-
tainable transport behaviours differentiated the clusters. However, H9b and H10 were not corrobo-
rated since values, sociodemographic and sport activity did not significantly differ
between clusters.

Discussion

Given the importance of focusing events’ environmental campaigns on reducing the environ-
mental impact of transportation (Boggia et al., 2018; Chirieleison & Scrucca, 2017), particularly on
sporting events (Edwards et al., 2016, Cooper & McCullough, 2021), this investigation studied
spectator intentions to use sustainable transportation during an international surfing event. The
findings revealed that spectators who are guided by self-actualisation needs are also guided by
universal values. However, none of these factors influenced them to have a more positive atti-
tude towards the use of sustainable transport during the surf event. Thus, these results do not
support Trail and McCullough (2020) findings nor of the several studies advocating the positive
influence of the holding of universal values, such as environmentalism, as predictors of greater

Table 4. Kruskal-Wallis test and multiple comparisons of mean ranks for aesthetic need, attachment to the community, lack
of time, lack of access and past sustainable behaviour between clusters.

Kruskal-Wallis test

Multiple Comparisons of Mean
ranks using LSD test

(I) Cluster (J) Cluster
Mean

Difference (I-J) S.E. Sig.

Aesthetic need (X2KW (2) ¼7.368; p¼ 0.025; N¼ 349) “Committed” “Undecided” (200.39-164.17) 13.96 .010
Attachment to

the
community
(item1)

(X2KW (2) ¼6.159; p¼ 0.046; N¼ 350) “Committed” “Uncommitted” (200.82-162.25) 15.50 .013

Attachment to
the
community
(item2)

(X2KW (2) ¼7.617; p¼ 0.022; N¼ 346) “Committed” “Uncommitted” (201.30-158.36) 15.43 .006

Lack of time (X2KW (2) ¼17.585; p¼ 0.00; N¼ 347) “Undecided” “Committed” (173.81-137.69) 13.99 .010
“Uncommitted” “Committed” (201.80-137.69) 15.03 .000

“Undecided” (201.80-173.81) 11.52 .016
Lack of access (X2KW (2) ¼46.619; p¼ 0.00; N¼ 352) “Uncommitted” “Committed” (230.60-138.74) 14.79 .000

“Undecided” (230.60-158.98) 11.34 .000
Past
sustainable
behaviour

(X2KW (2) ¼16.518; p¼ 0.00; N¼ 352) “Committed” “Undecided” (196.67-173.47) 5.77 .000
“Uncommitted” (196.67-174.91) 6.20 .001

Legend:mean difference is significant at the 0.05 level..
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awareness and environmental behaviour (Casper et al., 2017; de Groot & Steg, 2010; Gau et
al., 2019).

Focusing on needs and values as predictors of environmental attitude and behaviour, a study
on recreational cyclists found that not only the environmental values and motivations influenced
the choice of a more sustainable mode of transport, such as cycling, but also values such as hap-
piness or self-esteem (Ho et al., 2015). In this investigation, the ‘committed’ spectators had a
greater identification with aesthetic need than the ‘undecided’, although both largely considered
it as an important need. As a result, sport event managers should promote the event’s sustain-
able transportation to mitigate the unaesthetic issues of event transportation. The operationalisa-
tion of this strategy may include the displacement of parking close to the beach to more urban
areas contiguous to the events while promoting the importance of using more environmentally
sustainable transportation alternatives (e.g., shuttle busses) to ensure the conservation of the
natural beauty of the beach and surrounding natural areas. Furthermore, surf event managers
should also increase the use of sustainable transport through communication strategies that pro-
vide a direct link to the effective conservation of the natural space.

This study also found the association between positive attitudes towards the environmental
campaign and lower intentions to use sustainable transport during the event. Again, this finding
contradicts the SSCEM and other studies that have found the same effect on environmental
behaviour in sport contexts (Kil et al., 2014; Lin & Lee, 2020; McCullough, 2013). However, the
attitude-behaviour gap has been highlighted in the adoption of sustainable transport in sport
tourism (Martins et al., 2021; Mascarenhas et al., 2021), supported by this study’s results.
Furthermore, the additional time and effort required to adopt pro-environmental behaviours con-
tribute to the inconsistency between attitude and environmental behaviours (e.g., sustainable
transportation; Bilynets & Cvelbar, 2020; Tobler et al., 2012 ). In the tourist context, understand-
ing the environmental attitude-behaviour gap requires exploring how tourists justify the disson-
ance between their attitudes and the consequent environmental behaviours (Juvan &
Dolnicar, 2014).

Points of attachment (i.e., to the surfers, sport, level of the sport, community) predicted atti-
tudes towards the campaign as in the SSCEM (Trail & McCullough, 2020). Contributing to theor-
etical development, this study also found points of attachment as predictors of spectator
sustainable transport intentions. Furthermore, the cluster analysis revealed that the ‘committed’
spectators felt more connected to the event’s host community than the ‘uncommitted’ group.
The connection to the community can be understood through the perspective of place attach-
ment. The bond between sport practitioners and a specific place is a driver for environmental
behaviour (Lin & Lee, 2020; McCullough & Kellison, 2016; Reineman & Ardoin, 2018). In addition,
sport event managers must consider strong ties with the event stakeholders (Le-Kl€ahn & Hall,
2015), such as strategic elements of the host community, to develop strategies and initiatives
that promote sustainable transportation. From a more holistic approach, sport event managers
should consider leveraging the host community’s economic, social and environmental benefits to
cultivate a stronger connection with the community, its culture, and stakeholders (O’Brien &
Chalip, 2008; Pereira et al., 2019). This approach is consistent with the governance of sustainable
surfing tourism (Machado et al., 2018; Mach & Ponting, 2018). Initiatives that enhance sustainable
transportation at events (i.e., travel to and at the destination) include shuttle bus service to
reduce carbon emissions and provide social advantages by decreasing traffic congestion, parking
confusion and excessive noise (Chirieleison et al., 2020). Sustainable transport can also be devel-
oped through a “locavist” approach (Hollenhorst et al., 2014, p. 315), including low carbon mod-
els proposing short distances, low carbon modes of transport, and local capital investment. A
guest ticket concept (Gronau, 2017), in which the tourists are allowed to use local public trans-
port by paying a symbolic fee for accommodations or restaurants and food and beverage shops
to subsidise local public transportation is an effective strategy for surfing events.
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The positive effect of the present study between the use of a shuttle bus service in past surf-
ing events, and the intention to use sustainable transport during an event, corroborates the lit-
erature on past sustainable behaviours as a predictor of environmental action (Han, 2021).
Notwithstanding, the spectators’ mean responses confirmed that they never used a shuttle bus
service at surfing events before, inferring the need to leverage such experiences; for example,
surfing event spectators using shuttle bus could get discounts at local shops or other local
events, leveraging sustainable transport and interaction with the community.

Finally, the internal and external constraint factors were negatively related to spectator sus-
tainable transport intentions. The internal perception of lack of time had less influence on the
‘committed’ spectators than other segments. Conversely, the external constraint of lack of access
had more impact on the ‘uncommitted’ spectators. Besides these differences, the spectators’
mean responses agreed with the lack of access to catch the shuttle bus. This finding stresses the
convenience of using the private car in a tourism setting (Doran et al., 2017; Juvan & Dolnicar,
2014; Schlemmer et al., 2019) like sporting events (Malhado & Rothfuss, 2013).

Furthermore, the availability of information on transport services is an attractive factor for
transport usage (Ceder & Perera, 2014; Collins & Potoglou, 2019; Malhado & Rothfuss, 2013).
Thus, having information available in the media (e.g., event webpage and social media) about
the shuttle bus service with an evident meeting point characteristic that advances the logo spot
sign, the vehicle colour, the logo and a real-time actualisation schedule could be a strategic
management option to consider. Following the same line of action, alternative and sustainable
modes of transportation at destinations should be frequent and have extended hours to encour-
age further adoption (Le-Kl€ahn & Hall, 2015; Scuttari et al., 2019).

Sport event managers should also ponder the communication of their sustainable transport
campaigns focused on market segments using persuasive communication which incorporates vis-
ual information (Martin et al., 2017; T€olkes, 2018). For example, images depicting pristine beaches
and peaceful Peniche village with shuttle busses could appeal to the spectators’ aesthetic need.
Also, role models (i.e., points of attachment) have been evidenced as a strategy to promote sus-
tainable transport (Hanna et al., 2018). In order to foster extensive use of the shuttle bus at surf-
ing events, the sustainable transport campaigns could feature notable surfers as another point
of attachment.

It should be noted the absence of the influence of sociodemographic variables on sustainable
transport intentions. This result supports Prillwitz and Barr (2011) findings, which envisaged the
difficulty of using environmental behaviour based on sociodemographic characteristics due to
the specificity of leisure travel decisions compared to the daily mobility style. Regarding sport
activity, the results also suggested a lack of distinction between surfers and non-surfers among
spectators, allowing the design of more generalist strategies to foster the use of sustainable
transport at surfing events.

The methodological implications of this study comprise the validation of the SSCEM as an
appropriate resource to investigate spectator responses to sustainable transport campaigns in
the context of nature-based sporting events. Nevertheless, the measurement of just one type of
value/need may have limited the study. Further, the absence of some variables in adopting sus-
tainable transport (e.g., accessibility to the location/origin of the spectators) limit our findings.
Therefore, in future studies, items must be selected to correspond to the specific sport context
under study (e.g., the needs and values that best portray the sport subculture; Ford & Brown,
2005; Green, 2001 ). Additionally, future investigations should examine spectators’ attachment to
the local community and identify the specific factors that facilitate a spectator’s connection to
the community. Also, the effect of accessibility to the event site, the frequency of the transport
service and the quality of the infrastructure as external constraints on choosing more sustainable
means of transport for the event and during the event should be assessed (Collins & Potoglou,
2019; Malhado & Rothfuss, 2013). Finally, although it is challenging to predict tourists’ environ-
mental behaviours, based on sociodemographic variables (Prillwitz & Barr, 2011), the spectators’
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origin may be relevant to their segmentation since there is evidence that non-local residents are
more likely to use sustainable modes of transportation compared to residents (Shiftan et
al., 2006).

Since this research only studied attitudes and intentions, and the gap between attitudes/
intentions and behaviour is recognised in the literature, such as changing the means of transport
(Bilynets & Cvelbar, 2020), future studies should investigate spectator behaviours to provide
deeper knowledge of sustainable transport behaviours. In addition, the questionnaire only con-
tained closed-ended questions. This type of data collection can produce biased responses that
influence the results (McKercher & Prideaux, 2011). Therefore, it is recommended that future
studies include qualitative approaches to address sustainable transportation at sport events.

Conclusion

In conclusion, this investigation identified several factors that must be analysed to attend to the
implementation of sustainable transport campaigns in surfing events and provided insight into
the distinctive characteristics of the spectators according to their sustainable transport intentions.
It also deepened knowledge concerning international surf tourism events which can inform other
international sport events.

The study’s findings illustrate the need to mitigate spectators’ constraints (i.e., lack of time,
facilitate access to sustainable modes of transport during the event) and focus on the spectators’
connection to the community (i.e., point of attachment). For these purposes, sport event manag-
ers should use a low carbon local approach with the participation of the various event stakehold-
ers, including the local community. Further campaigns should inform spectators of conditions
and ways to access sustainable modes of transportation during the event. In addition, targeted
environmental communications for sustainable transport initiatives should be designed for each
spectator segment.

To study the sustainable intentions of sport event spectators, the application of SSCEM
requires consideration of the values and needs being measured. Additionally, the spectators’ seg-
mentation must also be replicated in future research since there is an urgent need for the effect-
ive implementation of sustainable transport in the context of sporting events. Thus, it is vital to
strengthen campaigns and strategies that aim for behavioural change.

Finally, this study contributed to theoretical development by adding a significant relationship
to the SSCEM (i.e., the direct effect of points of attachment on sustainable transport intentions).
Also, this investigation increased scientific knowledge in sport management, primarily by
addressing the topic of environmental sustainability of transportation at events, which is of para-
mount importance in helping to mitigate the carbon footprint of sport tourism events.
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