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A B S T R A C T   

This study seeks to contribute to the literature dealing with the formation of customer-based destination brand 
equity (CBDBE) using an environmental interpretation strategy. It aims to establish whether (i) participation in 
an environmental interpretation experience with a gamified design may exert a greater effect on CBDBE than 
participation in a non-gamified version; (ii) CBDBE is influenced by the tourist’s psychological distance relative 
to the destination in question; and (iii) psychological distance moderates the effect of environmental interpre
tation (gamified vs. non-gamified) on CBDBE. A quasi-experiment is designed in which the environmental 
interpretation is manipulated (gamified vs. non-gamified). 

The results show that the effect of a gamified environmental interpretation experience on CBDBE is greater 
than that of a non-gamified version; and that it is greater among participants who perceive the destination to be 
psychologically near. The study also finds that there is a regulatory construal fit between the use of a gamified 
design and psychological distance, such that perceived psychological distance exerts a moderating effect on the 
relationship between interpretation type (gamified vs. non-gamified) and CBDBE. It is identified that, when the 
destination is perceived to be psychologically distant, the gamified environmental interpretation generates 
significantly greater CBDBE than the non-gamified version. By contrast, when it is psychologically near, there are 
no significant differences in CBDBE between a gamified and a non-gamified environmental interpretation 
experience. These results are relevant both for the literature and for the professional tourism sector, which, by its 
very nature, operates in an international context.   

1. Introduction 

Fierce competition between tourist destinations requires them to 
have a competitive advantage in the market (Pike & Page, 2014), and 
brand equity is considered a key variable to achieve this (Bastos & Levy, 
2012). Sound management of brand equity helps secure differentiation 
in the tourism market, rendering the destination more popular and 
preferred among tourists, compared to other destinations (Kim & Lee, 
2018). 

The consumer’s perception of a destination’s brand value—here
after, customer-based brand equity (CBBE) or, if it is applied to tourist 
destinations, customer-based destination brand equity (CBDBE)—begins 
when they acquire greater knowledge of the destination and evolves as 

they hold it in incrementally higher regard in terms of image, quality, 
perceived value, and loyalty. Increasingly in recent decades, CBDBE is 
also affected by the destination’s state of conservation (Negruşa, Toader, 
Sofică, Tutunea, & Rus, 2015). Hence, it is important that destinations 
invest in reconciling the development of tourist activities with the pro
tection and conservation of the natural resources that form the very 
basis of those activities (Blancas, Lozano-Oyola, & González, 2015) and 
with the long-term development of tourism (Thiel-Ellul & 
Navarro-Jurado, 2014, pp. 1–26). The need to strike this balance was 
further underlined recently by Gossling, Scott, and Hall (2020, p.15) in 
the context of the COVID-19 pandemic. The latter authors argue that 
“there is an urgent need not to return to business-as-usual when the 
crisis [is] over” but instead to focus on delivering “a transformation of 
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the global tourism system more aligned to the SDGs [United Nations 
Sustainable Development Goals]”. Sustainability is therefore a key fac
tor for competitiveness (Pulido Fernández, 2004). 

The use of environmental interpretation, an environmental educa
tion tool (Powell, Vezeau, Stern, Moore, & Wright, 2018), is an effective 
strategy for building the sustainability of tourist destinations (Ballan
tyne, Hughes, Lee, Packer, & Sneddon, 2018; Coghlan & Kim, 2012) by 
encouraging pro-environmental behavior among tourists (Ballantyne 
et al., 2018). This strategy is also known to generate more satisfying, 
enjoyable experiences for tourists (Powell & Ham, 2008), leading to 
positive effects on consumer behavior (Ballantyne et al., 2018). 
Although the positive effects of environmental interpretation are widely 
acknowledged, in terms of destination sustainability and different var
iables of consumer behavior, it is of interest to better understand 
whether its use improves CBDBE. 

To be effective, environmental interpretation must take into account 
factors linked to its design and the characteristics of the target audience 
(Powell, Kellert, & Ham, 2009). First, with regard to the design of 
environmental interpretation, advances in information and communi
cations technologies (ICTs) offer new possibilities, such as the devel
opment of gamification experiences that do not rely on human 
interaction, yet still retain the interactivity offered by ICTs (Coghlan & 
Carter, 2020). Furthermore, the implementation of environmental 
interpretation using ICTs renders it possible to implement diverse de
signs, from simple multimedia information brochures, for instance, to 
gamification. The incorporation of a gamified design offers interesting 
possibilities because gamified services can transform a participatory 
experience into one that is intrinsically motivating and enjoyable 
(Huotari & Hamari, 2012, 2017). It is this potential that has led to the 
growing interest in establishing whether the implementation of an 
ICT-based environmental interpretation experience with a gamified 
design has the capacity to generate a more significant experience for the 
participant and a greater effect on their behavior compared to the use of 
a non-gamified version. 

Second, with regard to the characteristics of the public at which the 
environmental interpretation is targeted, the international nature of the 
tourists must be considered. In the tourism context, scholars have 
identified that psychological distance influences variables related to 
CBDBE such as loyalty (Shin, Chung, Kang, & Koo, 2016, pp. 355–368), 
meaning that, under identical circumstances, a stimulus that is 
perceived to be psychologically near leads to better results in terms of 
consumer behavior than one perceived to be psychologically distant. 
This points to the need to identify designs for environmental interpre
tation that are effective—that is, sensitive to tourists’ perceptions of the 
destination as psychologically near or distant. Hence, it is relevant to 
examine whether the effectiveness of a gamified environmental inter
pretation, implemented via ICTs, can be affected by the psychological 
distance of the tourists. 

The objective of the present study, then, is to establish whether the 
use of gamified environmental interpretation, implemented via ICTs, is 
an appropriate strategy for achieving greater CBDBE and whether this 
effect may be moderated by the tourist’s psychological distance relative 
to the destination. The research seeks to understand whether (a) 
participation in an environmental interpretation experience with a 
gamified design may exert a greater effect on CBDBE than participation 
in a non-gamified version, (b) CBDBE is influenced by the tourist’s 
psychological distance relative to the destination in question, and (c) 
that psychological distance moderates the effect of environmental 
interpretation (gamified vs. non-gamified) on CBDBE. 

The study makes several new contributions to the literature. First, it 
provides greater knowledge about the effectiveness of the use of envi
ronmental interpretation in tourist destinations, and about how its use 
may contribute to developing a competitive advantage based on CBDBE. 

Second, it employs the latest ICTs to design a gamified environ
mental interpretation experience for tourists, taking into account that 
the gamification element must be designed and implemented by taking 

full advantage of its ability to generate an experience that feels personal 
to each participant. 

Third, the study takes into account a particular characteristic of 
tourists—namely, their psychological distance from the destination—to 
a) assess its effect on CBDBE and b) based on regulatory construal fit, 
assess its influence on the effect of environmental interpretation type 
(gamified vs. non-gamified) on the achievement of CBDBE. 

2. Literature review 

2.1. Environmental interpretation and its effect on CBDBE 

The measurement of CBBE is based on understanding how marketing 
initiatives impact on consumers’ acquisition and recall of brand infor
mation (Pike, Bianchi, Kerr, & Patti, 2010). According to Keller (1993), 
CBBE can be conceptualized as “the differential effect of brand knowl
edge on consumer response to the marketing of the brand.” In terms of 
its scope, including CBDBE, the majority of studies hold that CBDBE 
comprises a number of dimensions that are highly relevant to consumer 
behavior (Bianchi, Pike, & Lings, 2014). The majority of studies 
measuring CBBE use the following dimensions: (a) brand awareness; (b) 
brand quality; (c) brand image; (d) brand value; and (e) brand loyalty (e. 
g. Kladou & Kehagias, 2014; Pike et al., 2010; Zavattaro, Daspit, & 
Adams, 2015). This suggests that CBDBE can be considered a consumer 
behavior variable compatible with the learning potential that can be 
achieved through environmental interpretation (which also has the 
scope to influence destination awareness and image). It also indicates 
that CBDBE is compatible with destination competitiveness, due to its 
potential to improve the tourist’s experience of the destination and in
fluence its perceived quality, perceived value, and loyalty toward it. 
However, more recent advances in the specialized literature on CBDBE, 
have taken a more all-embracing perspective: that of overall brand eq
uity (OBE) (Yoo & Donthu, 2001). These latter works define OBE as 
“consumers’ different response between a focal brand and an unbranded 
product when both have the same level of marketing stimuli and product 
attributes.” The present study takes this more holistic perspective of 
CBDBE measurement, echoing other recent studies in the tourism field 
(Frías-Jamilena, Polo-Peña, & Rodriguez-Molina, 2017). 

Nevertheless, there are few studies that seek to identify possible 
antecedents with which to work to improve CBDBE. Among the excep
tions are: Ferns and Walls (2012), which proposes a model to examine 
the effect of enduring travel involvement on CBDBE; Frías Jamilena, 
Polo Peña, and Rodríguez Molina (2017), which finds that the level of 
value created by a tourist as a result of their interactions with different 
participants at the destination is an antecedent of CBDBE; Frías-Jami
lena, Sabiote-Ortiz, Martín-Santana, and Beerli-Palacio (2018), which 
demonstrates the effect of Cultural Intelligence on CBDBE; and Can
o-Guervos, Frías-Jamilena, Polo Peña, and Chica Olmo (2020), which 
examines the indirect effects that tourists from a nearby geographical 
location may exert on CBDBE, due to their proximity and shared context. 

As CBDBE will be affected by the destination’s state of conservation 
(Negruşa et al., 2015), it is important to strike a healthy balance be
tween tourism-related activities and the protection and conservation of 
the natural resources that serve as the very basis for those activities 
(Blancas et al., 2015). In this regard, environmental interpretation is one 
of the most widely-used tools to educate tourists about the environ
mental conservation of destinations (Ardoin, Wheaton, Bowers, Hunt, & 
Durham, 2015). It has also been found to improve the tourist experience 
(Moncada, Aranguren, & Pellegrini, 2016). From these findings of the 
literature, it can be inferred that environmental interpretation can be an 
effective strategy for improving CBDBE, given that this variable is linked 
to learning about the destination (meaning improved destination 
awareness and image) and to the enhancement of the tourist experience 
(which is associated with higher perceived destination quality and 
perceived value, as well as loyalty). 

According to Ham (1992), environmental interpretation translates 
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technically or scientifically complex information into language and 
ideas that non-experts can readily understand, while enhancing visitor 
satisfaction. However, various studies on environmental interpretation 
and its effectiveness call for further research (Coghlan & Carter, 2020), 
as these types of experiences are complex, involving multiple factors 
that shape their success or failure (Powell et al., 2009). The present 
literature review identifies that such influential factors can be broadly 
grouped into two groups: 1) those related to the design of environmental 
interpretation experiences and 2) those associated with the character
istics of the participants themselves (Table 1). 

Among the factors associated with the design of environmental 
interpretation experiences, the literature highlights the potential of 
ICTs, which can provide design features that sustain interaction with 
participants without the need for personnel (Coghlan & Carter, 2020), 
generate opportunities for implementation in other contexts (ibid.), and 
enhance the tourist experience (Xu, Buhalis, & Weber, 2017; Xu, Tian, 
Buhalis, Weber, & Zhang, 2016). Given this potential offered by ICTs, a 
step further is to harness technology to incorporate a gamification 
approach into the interpretation design. The participant’s experience of 
this gamified approach, or its impact on tourist behavior, can then be 
analyzed. Examining gamification involves building on the contribu
tions of the previous literature, which, in the main, allude only briefly to 
the inclusion of different games in the interpretation experience 
(Hughes, Packer, & Ballantyne, 2011); other exceptions include works 
that associate game literature and interpretation with theoretical 
frameworks linked to gamification (Coghlan & Carter, 2020). 

With regard to the individual characteristics of the participants, 
Table 1 shows that there are variables relating to their particular profile 
and context that should be taken into account when designing the 
environmental interpretation experience: previous experience/no 

previous experience of this type of activity, subjective norms, environ
mental concern, or sociodemographic variables. The effect of the latter, 
sociodemographics, on the effectiveness of participation in environ
mental interpretations has already been analyzed, and, from this starting 
point, the present study seeks to examine other variables. Considering 
the international context of touristic activity, it is of interest to select a 
variable that captures tourists’ perceptions of the psychological distance 
or nearness of the destination in question. Given the consensus among 
researchers regarding the importance of psychological distance in in
dividuals’ evaluations and decision-making, and the significant impact 
it can exert on their behavior (Liberman, Trope, & Wakslak, 2007; 
Trope, Liberman, & Wakslak, 2007), it is to be expected that psycho
logical distance will also influence the effectiveness of environmental 
interpretation—meaning that its design needs to be adapted to fit the 
target audience accordingly. As shown in Table 1, the effectiveness of 
environmental interpretation experiences on consumer behavior, taking 
into account their perceived psychological distance from the target 
audience, has not been analyzed in the literature to date. 

The present study seeks to address these gaps in the literature by a) 
designing an environmental interpretation experience that takes 
advantage of the potential of ICTs to incorporate gamification design 
features and b) using a factor linked to the characteristics of individual 
participants, namely psychological distance. 

2.2. The use of gamification in environmental interpretation and its effect 
on CBDBE 

The concept of ‘gamification’ was first used in 2008 in an online blog 
post, with the first academic research on the topic being published in 
2011. Initially, scholars adopted an exclusively systemic perspective on 
this concept—an approach that was subsequently criticized by some 
authors for failing to take into account the participant experience 
(Huotari & Hamari, 2012, 2017). Researchers are now beginning to 
consider how to measure the experiential aspect of games as this is 
essential for identifying whether gamification is effective from the 
end-user perspective and as a fundamental step in determining the 
impact of that effectiveness on consumer behavior variables (Huotari & 
Hamari, 2017) (Table 2). 

Although the literature demonstrates the need to incorporate the 
participant’s gameful experience in any empirical analysis of gamifica
tion’s impact, more knowledge and understanding of this perspective 
are required (Huotari & Hamari, 2017). While a gameful experience is 
considered key to the design and use of gamification features (Hamari, 
Koivisto, & Sarsa, 2014), there is no consensus on its dimensions, nor on 
how to measure it (Deterding, Dixon, Khaled, & Nacke, 2011; Huotari & 
Hamari, 2017). However, the contributions of Eppmann, Bekk, and 
Klein (2018) and Liu, Wang, Huang, and Tang (2019) are considered to 
be of particular importance for this question. The respective scales 
developed by these authors concur that it is important to include a 
specific dimension to reflect participants’ enjoyment, while Liu et al. 
(2019) highlight how important it is for gamification to stimulate the 
intrinsic motivation of participants. 

According to Self-Determination Theory, which is widely applied in 
research dealing with gamification (Seaborn & Fels, 2015), intrinsic 
motivation is determined by three basic psychological needs: autonomy, 
competence, and relatedness. When these needs are satisfied, the sub
ject’s intrinsic motivation improves (Deci & Ryan, 1985). As shown in 
Table 3, people’s basic needs can be satisfied by participating in a 
gamified experience supported by a system of affordances. The term 
‘affordance’ refers to inherent motivational elements that encourage 
specific activities among participants. 

The ‘enjoyment’ element refers to a specific state of happiness or 
entertainment generated by a pleasant experience (Merhi, 2016), 
beyond the specific result achieved out of that experience (Holbrook, 
1994, pp. 21–71). This feeling should be considered a facet of partici
pation in games (Ha, Yoon, & Choi, 2007). 

Table 1 
Factors that influence the effectiveness of environmental interpretation.  

Factors linked to the design of 
environmental interpretation 
experiences  

1) Interaction with staff (Ballantyne et al., 
2009; Botha, Saayman, & Kruger, 2016; 
Coghlan et al., 2011; Coghlan & Kim, 
2012; Lee, 2009; Powell et al., 2009; 
Powell & Ham, 2008; Walker & 
Moscardo, 2014).  

2) Duration (Powell et al., 2009; Wolf et al., 
2013).  

3) Number of interpretive media used—that 
is, participation in different activities and 
extent of exposure to the interpretation 
(Coghlan et al., 2011; Coghlan & Kim, 
2012; Kim, 2012; Powell et al., 2009; 
Weiler & Smith, 2009).  

4) Use of ICTs to implement the 
interpretation (Coghlan & Carter, 2020; 
Davies, 2014; Hughes et al., 2011; Wolf 
et al., 2013). 

Factors linked to the characteristics 
of the participants  

1) Previous experience of this type of 
activity, directly linked to environmental 
sustainability (Coghlan et al., 2011; Kim, 
2012; Weiler & Smith, 2009).  

2) Subjective norms (Bamberg, 2002; Kim, 
Airey, & Szivas, 2011).  

3) Concern for environmental issues 
(Ballantyne et al., 2011; Hughes et al., 
2011; Powell et al., 2009).  

4) Socio-demographic factors, such as age 
(Ballantyne et al., 2011; Cheung & Fok, 
2014; Kim, 2012), gender (Ballantyne 
et al., 2011; Kim, 2012; Powell et al., 
2009), country of origin (native or 
foreign) (Ballantyne et al., 2011; Botha 
et al., 2016; Kim, 2012; Weiler & Smith, 
2009), occupation (Cheung & Fok, 2014), 
salary level (Cheung & Fok, 2014) or 
educational level (Kim, 2012; Powell 
et al., 2009). 

Source: The authors 
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In the context of gamification, enjoyment is understood as sponta
neity in users’ interaction with the gamification system (Hamari & 
Koivisto, 2015a). In other words, enjoyment refers to users’ exploratory 
and creative behavior when interacting with the system (Hamari & 
Koivisto, 2015a). The generation of enjoyment helps the participant 
persevere with the longer-term behaviors promoted by the gamification 
experience (Deci & Ryan, 1985; Wu & Liu, 2007). Enjoyment also in
fluences how consumers respond to a product innovation (Aroean, 
2012), and it also increases people’s interest in making discoveries, such 
as exploring new ideas or products (Hoffman & Novak, 1996). 

Gamification can be considered a valid approach to apply in different 
contexts (Table 3), as recognized by the literature, which points to 
spheres including education and learning, health and physical fitness, 
and crowdsourcing. The tourism and marketing fields, for instance, can 
be deemed emerging areas that require further research in this regard 
(Koivisto & Hamari, 2019). In the tourism context, the literature attri
butes benefits to the use of gamification before, during, and after the trip 
(Xu et al., 2017). Participation in gamification has been found to 
generate: a gameful (motivating and enjoyment) experience (Huotari & 
Hamari, 2012, 2017); a better tourist experience (Xu et al., 2016, 2017); 
a more positive affective and behavioral response to the brand or tourist 
destination on the part of the participant (Hamari & Koivisto, 2014; Xu 
et al., 2017); a higher level of satisfaction; and increased loyalty and 
commitment to the destination (Abou-Shouk & Solliman, 2021; Xu et al., 
2016, 2017). In the field of sustainable tourism specifically, studies 
including those of Souza, Marques, and Veríssimo (2020) and Negruşa 
et al. (2015) analyze the techniques and applications that must be taken 
into account when gamification is used to address a conservation 
problem in destinations specializing in sustainable tourism. In light of 
these considerations from the literature, it is of value to contribute 
empirical evidence of the possible superior effect of gamification on a 
key variable of consumer behavior—namely, CBDBE—compared to the 
effect of a non-gamified tourist environmental interpretation experi
ence. It is also relevant to capture the participant’s perspective when 
measuring the gameful experience. Based on the literature review, it is 
anticipated that a gamified environmental interpretation experience 
will achieve better results in terms of CBDBE than a non-gamified 
experience. Therefore, the following hypothesis is proposed: 

H1. A gamified environmental interpretation experience will have a 
significantly greater positive effect on CBDBE than a non-gamified 
environmental interpretation experience. 

2.3. The effect of psychological distance on CBDBE 

The term ‘psychological distance’ was first used by Lewin (1951) 
(cited in Van Boven, Kane, McGraw, & Dale, 2010) and later defined by 
Trope and Liberman (2010) as the “subjective experience that some
thing is close or far away from the self, here, and now”. Psychological 
distance is defined according to the individual’s perception of how near 
or distant an object, place, or event—in short, a given stimulus—is from 
their direct experience. It takes into account temporal distance (when 
that stimulus arises), spatial distance (where it arises), social distance (in 
relation to whom it arises) and hypothetical distance (the likelihood that it 
will arise). Even if the stimulus conveys equivalent information to 
different people, the individual will represent it as psychologically near 
or distant depending on the perceived distance from his or her direct 
experience (Miao & Mattila, 2013). 

Trope and Liberman (2010) contend that psychological distance 
comprises the aforementioned dimensions—spatial, temporal, social 
and hypothetical—and that these are interrelated. This means that what 
influences one dimension can also influence the rest (Spence, Poortinga, 
& Pidgeon, 2012). 

The main theoretical basis for the concept of psychological distance 
is construal level theory, which holds that psychological distance is 
linked to a level of construction or mental conceptualization of 

Table 2 
Evolution of scholarly study of gamification.  

Timeframe Main milestones Characteristics 

2008 First appearance of 
the term 

Described in a blog as: “taking game 
mechanics and applying them to other web 
properties to increase Engagement” (Terril, 
cited in Huotari & Hamari, 2012). 

From 2010 Use of gamification 
in firms 

Attracts and retains customers and motivates 
workers. Success stories include Nike, 
Samsung, Foursquare and Pepsi (Hsu et al., 
2017). 

From 2011 
onward 

First academic 
studies published 

Researchers show interest in games, aiming to 
unravel what makes them so enjoyable and 
motivating (Deterding, 2015). 

Main definitions 
and perspectives 
from which 
gamification is 
explored 

A broader definition is 
developed: “The use of 
game design elements 
in non-game contexts” 
(Deterding et al., 
2011). 

Considers 
gamification from 
a systemic 
perspective. 

“Gamification refers to 
a process of enhancing 
a service with 
affordances for 
gameful experiences 
in order to support 
user’’ overall value 
creation” (Huotari & 
Hamari, 2012, 2017). 

Considers 
gamification from 
a participant 
experience 
perspective. 

The primary spheres of application of gamification proposed by the literature are 
education and learning, health and physical fitness, and crowdsourcing. 
Less prominent areas include: social behavior and networking, business and 
management, ecological/environmental behavior, e-commerce, marketing and 
consumer behavior, entertainment, transport, culture, and tourism (Koivisto & 
Hamari, 2019). 

Source: The authors 

Table 3 
Basic psychological needs of motivation, and affordances designed to satisfy 
those needs via a gamified experience.  

Basic 
psychological 
needs 

Meaning Affordances with 
the capacity to 
influence the 
satisfaction of a 
need 

Examples of 
affordances 
incorporated into 
gamified 
experiences to 
influence the 
satisfaction of basic 
psychological needs 

Autonomy A feeling of being 
able to choose 
whether to perform 
a task or not and of 
choosing how to do 
it (Burgers, Eden, 
Van Engelenburg, 
& Buningh, 2015). 

Affordances that 
give control to the 
user, enabling 
them to exercise 
their own will ( 
Burgers et al., 
2015). 

Profiles, avatars, 
privacy control, 
configurable 
interface, 
notification control, 
alternative 
activities, non- 
controlling 
instructions, levels, 
narrative. 

Competence Feeling of having 
the ability to 
perform the task 
and achieve the 
objectives (Xu 
et al., 2017). 

Affordances of 
challenge and 
expertise (Xu 
et al., 2017). 

Positive feedback, 
progressive 
information, levels, 
leaderboards, 
points, challenges, 
intuitive control, 
status and badges. 

Relatedness Desire to feel 
connected to other 
people with a sense 
of recognition and 
acceptance ( 
Koivisto & Hamari, 
2019). 

Affordances that 
enable interaction 
and connection 
with other 
individuals (Xu 
et al., 2017). 

Groups, messages, 
blogs, chat, 
connection to social 
networks, 
collaboration tasks, 
gifts to other users. 

Source: The authors 
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perceived reality (Liberman & Trope, 2014; Trope & Liberman, 2010). 
Thus, psychological distance regulates how the individual perceives the 
stimulus, such that it will seem safe or uncertain, familiar or strange, 
similar or different—in short, near or distant. And this perceived dis
tance will fundamentally influence their decisions and behavior (Tan & 
Chang, 2015). In general terms, the literature demonstrates that the 
lesser the perceived psychological distance, the greater the effectiveness 
of marketing actions. Psychological proximity has been found to 
improve a consumer’s confidence and purchase intention (Darke, Brady, 
Benedicktus, & Wilson, 2016) as well as brand attitude, preference, and 
use (Lii, Wu, & Ding, 2013). 

In the tourism sphere, psychological distance is considered a key 
factor in tourist destination visit intention (Shin et al., 2016, pp. 
355–368), attitude (Kim, Kim, Kim, & Magnini, 2016), loyalty (Tan & 
Chang, 2015), and customer experience (Miao & Mattila, 2013), among 
other aspects. The present study aims to contribute to the extant liter
ature by providing empirical evidence on the effect of psychological 
distance on one of the primary variables of consumer behavior, 
CBDBE—a variable of significant interest, given both its relevance and 
its complexity. In light of the literature review, it is anticipated that the 
effect of an environmental interpretation strategy on CBDBE will differ 
according to the psychological distance perceived by the consumer 
relative to the interpretation experience (the stimulus). Therefore, the 
following hypothesis is proposed: 

H2. CBDBE will be significantly greater when the consumer perceives 
the stimulus to be psychologically near than when they perceive it as 
psychologically distant. 

2.4. The moderating effect of psychological distance on the effectiveness 
of gamified environmental interpretation in terms of CBDBE 

The effects of environmental interpretation on consumer behavior 
variables can be improved if a good match can be achieved between the 
stimulus and the individual’s mindset (Chou & Lien, 2012). One way to 
achieve this is by “regulatory construal fit”, which involves producing a 
correspondence between the individual’s regulatory focus and the level 
at which they construe information (Lee, Keller, & Sternthal, 2010). 

According to regulatory focus theory (Higgins, 1997), any behavior 
in pursuit of a goal will be regulated by two different focuses: promotion 
vs. prevention. Each focus has distinct underlying concerns, such that 
individuals with a promotion focus tend to be concerned with progress, 
growth and achievements, while those with a prevention focus are more 
concerned with their protection, their safety, and their responsibilities 
(Higgins et al., 2001). People who adopt a promotion focus will be 
highly sensitive to the presence or absence of positive outcomes, while 
those presenting a prevention focus will be more sensitive to the pres
ence or absence of negative outcomes (Chou & Lien, 2012). 

According to construal level theory, if the individual perceives the 
stimulus to be psychologically near, a low-level construal is activated, 
and if they perceive it to be psychologically distant, requiring a greater 
cognitive effort, a high-level construal will be activated (Trope & Lib
erman, 2010). Each level is determined by a series of characteristics 
(Liberman & Trope, 2014). Thus, individuals who perceive the stimulus 
to be psychologically near construe it in a specific, detailed and subor
dinate way (a low-level construal), while those who perceive it as psy
chologically distant will construe it in abstract, general and 
superordinate terms (a high-level construal) (Kim et al., 2016; Liberman 
& Trope, 2014). The activation of high-level construal increases the 
relevance of the desirability of an outcome; and the activation of 
low-level construal increases the relevance of the feasibility of the means 
necessary to achieve that outcome (Liberman & Trope, 1998; Scarpi, 
2021). 

On this premise, regulatory construal fit can be achieved (Lee et al., 
2010) when a promotion focus is combined with a high-level construal 
or a stimulus that is perceived to be psychologically distant, or when a 

prevention focus meets a low-level construal or a perception of psy
chological nearness. Numerous studies have explored the connection 
between construal level theory and regulatory focus theory (Chou & 
Lien, 2012; Lee et al., 2010). These authors began to link regulatory 
focus with the construal level, considering the attributes that charac
terize the stimuli to which individuals are exposed. 

In the present research, it is hypothesized that environmental 
interpretation is aligned with a prevention focus and that, therefore, a 
regulatory construal fit will be produced among individuals with low- 
level construal (stimulus psychologically near). It is also hypothesized 
that gamification is aligned with a promotion focus, which will produce 
a regulatory construal fit among individuals with high-level construal 
(stimulus psychologically distant). These propositions are based on the 
premise that one of the major differences between the promotion focus 
and the prevention focus is that latter is concerned with preventing 
negative outcomes, while the former helps the individual in achieving 
positive outcomes (Chou & Lien, 2012). Furthermore, individuals with a 
prevention focus regulate their attitudes and behaviors to attain safety 
and security, whereas those with a promotion focus regulate their atti
tudes and behaviors to attain growth and achievement (Lee et al., 2010). 
Hence, any stimulus or message that emphasizes one of these two as
pects can be considered to align with one of the two focuses. 

A further hypothesis is that the design of a non-gamified environ
mental interpretation may be particularly associated with a prevention 
focus because the great majority of environment interpretation experi
ences emphasize the costs or consequences of failing to take (environ
mentally-friendly) action as well as the safety of participants (Coghlan, 
Ruth Fox, Prideaux, & Lück, 2011; Tan & Law, 2016). For example, 
Wiener, Needham, and Wilkinson (2009) found that the majority of 
tourism firms that offered an environmental interpretation service in 
Hawaii focused solely on the personal safety of participants. 

Conversely, the findings of a number of previous studies point to the 
possibility that a gamified environmental interpretation experience may 
be aligned with a promotion focus. Ashraf, Razzaque, and Thongpapanl 
(2016), for example, found that promotion-focused individuals tend to 
have a hedonic orientation. In a very recent study, Scarpi (2021) dem
onstrates that hedonism is related to high-level construal (considering 
hedonism to refer to fun and enjoyment). Previous research has 
consistently linked enjoyment—one of the basic effects of the gameful 
experience—to the promotion focus and high-level construal. The pre
sent research extends this analysis by positing that gamification aligns 
with a promotion focus, not only due to the ‘enjoyment’ aspect but also 
the fundamental premise of gamification—that its inherent reward 
system helps fulfill the participant’s need for achievement (Lee & Hig
gins, 2009). Gamification is an achievement system (Harwood & Garry, 
2015) that shows the participant their progress toward the final goal. 
Some gamification designs include features such as a progress bar to 
indicate progress even more clearly (Sigala, 2015). In short, the gamified 
experience enables participants to fulfill their ideals and emphasizes the 
goals they can achieve; hence, it can be considered to be consistent with 
the promotion focus. On this basis, the present study takes this associ
ation and extends it, associating a gamified environmental interpretation 
experience with a promotion focus and a non-gamified version with a 
prevention focus. 

Therefore, it may be that regulatory construal fit occurs among those 
individuals who feel psychologically near to the destination and are 
exposed to a non-gamified environmental interpretation experience, and 
in those who feel psychologically distant from the destination and are 
exposed to a gamified interpretation experience. However, to date, the 
effect of the design-type of the environmental interpretation experience 
(gamified vs. non-gamified) and of the characteristics of the participants 
in terms of their psychological distance (near vs. distant) have not been 
analyzed jointly. A joint examination of the two factors would make it 
possible to determine whether a regulatory construal fit between them is 
possible. 

The literature proposes that regulatory construal fit influences 
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consumer behavior variables (Chou & Lien, 2012), generating more 
positive brand attitude (Chang, Zhang, & Xie, 2015; Lee et al., 2010), 
greater purchase intention (Chang et al., 2015), willingness to pay a 
higher price (Mogilner, Aaker, & Pennington, 2008), and improved 
engagement (Lee et al., 2010). 

Based on these findings, it is anticipated that, if there is a regulatory 
construal fit between the design type of the environmental interpreta
tion experience (gamified vs. non-gamified) and the psychological dis
tance of the individual (near vs. distant), this will be reflected in the 
CBDBE. An environmental interpretation experience with a gamified 
design is expected to achieve regulatory construal fit among tourists 
who perceive that stimulus to be psychologically distant. The following 
hypotheses are therefore proposed: 

H3. The psychological distance perceived by the participant moder
ates the effect of environmental interpretation type on CBDBE. 

H3a. When the participant perceives the stimulus to be psycholog
ically distant, a gamified environmental interpretation experience gen
erates significantly greater CBDBE than a non-gamified environmental 
interpretation experience. 

However, in the case of participants who perceive the stimulus to be 
psychologically near, the premises of regulatory focus theory indicate 
that they would gravitate toward a prevention focus, which is more 
typical of a non-gamified environmental interpretation design (that is, 
aimed at conveying safety information explaining how to fulfill their 
obligations and emphasizing safety). This implies that, according to 
these premises developed in the literature, a regulatory fit could occur 
between tourists who perceive the stimulus to be psychologically near 
and non-gamified environmental interpretation. That said, a gamified 
environmental interpretation experience still contains, in essence, the 
same information and characteristics as the more typical non-gamified 
environmental interpretation. A gamified version therefore provides 
the features that participants who perceive a lesser psychological dis
tance—those with a prevention-focused regulatory orientation—most 
desire, because, as noted above, this design explains how to fulfill their 
obligations and emphasize safety. Huotari and Hamari (2012, 2017) 
contend that a gamified offer is a package of services comprising a core 
service that then incorporates a service enhanced by affordances that 
deliver a gameful experience for participants, where the enhanced ser
vice supports the core service and not the other way around. Thus, the 
effect on individuals who perceive the stimulus to be psychologically 
near will not be affected by the type of environmental interpretation 
(gamified vs. non-gamified) to which they are exposed. Therefore, the 
following hypothesis is proposed: 

H3b. When the participant perceives the stimulus to be psycholog
ically near, the type of environmental interpretation (gamified vs. non- 
gamified) will generate no significant differences in the CBDBE. 

Fig. 1 shows the proposed research model, where: participation in a 
gamified interpretation will generate a greater effect on CBDBE than in a 
non-gamified version (H1); the participants who perceive the stimulus 
to be psychologically near will present a higher level of CBDBE than 
those who perceive it to be psychologically distant (H2); and psycho
logical distance exerts a moderating effect on the relationship between 
participation in a non-gamified vs. gamified environmental interpreta
tion experience and CBDBE (H3). 

3. Methodology 

3.1. Sample and procedure 

Spain was chosen as the tourist destination for the present analysis 
because, for several decades, it has remained among the top five most 
popular world destinations in terms of international tourist arrivals 
(UNWTO, 2020). At the same time, there are several issues that put the 

sustainability of the Spanish tourism sector—and its profitability—at 
risk in the long term (de Industria and Turismo, 2019), while the sector 
also needs to be reoriented to stimulate recovery post-pandemic 
(Ribes-Noguera, Canós-Darós, & Santandreu-Mascarell, 2020). 

Turning to the methodology, the sample subjects had to meet two 
conditions to be able to participate in the experiment. They had to be of 
legal age and never to have visited Spain before, this latter requirement 
being intended to avoid the possible effect of past experience of the 
destination on the dependent variable. In line with other studies that 
deal with more than one nationality, the chosen study population 
comprised British and American tourists who were potential first-time 
visitors to Spain (Pike, Pontes, & Kotsi, 2021). Their shared language, 
English, was the language used in the quasi-experiment on environ
mental interpretation presented here (both gamified and non-gamified). 
Furthermore, the United Kingdom and the United States are represen
tative nationalities for Spain (INE, 2020). 

Participants were selected via an Internet user panel managed by 
Dynata. This company has approximately 30 offices in over 20 countries, 
and has a solid track record in such international research, completing 
100 million surveys in 2018 alone. Its Internet user panel comprises over 
7 million users in the US and UK, aged 18 years or above. Drawing on 
this information, the company assisted in the process by accurately 
selecting the target population and achieving sample representativeness 
for the study. In the case of quasi-experiments, sample size needs to be 
geared to enable the treatments to be manipulated in an authentic, non- 
artificial environment (Zikmund, 1998). Hence, a minimum sample size 
must be determined that will ensure the statistical tools can be used with 
a good degree of confidence, meaning that it should be based on the 
number of treatments proposed in the quasi-experiment. 

Initial contact with the participants was made via an email that 
contained a website link. Those who chose to click on the link were 
redirected to a secure intranet containing the questionnaires and the 
experimental stimulus. From this point on, the procedure comprised 
three steps. In step 1, before being exposed to the experimental stimulus, 
the participants were asked to respond to an initial questionnaire to 
gather information on each individual’s prior image of Spain, level of 
environmental concern, and subjective norms. In phase 2, each person 
was randomly assigned to one of the two experimental treatments 
(gamified vs. non-gamified multimedia environmental interpretation 
experience). In the third and final step, participants were exposed to the 
stimulus and controlled the minimal exposure time in both treatments 
Participants were then asked to respond to the second questionnaire, 

Fig. 1. Research model proposed.  
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which covered the dependent variable CBDBE, manipulation checks, 
psychological distance, and the sociodemographic variables gender, age 
and employment status. 

A final sample of 314 valid subjects was thus obtained. The control 
group comprised individuals exposed to the non-gamified version of the 
environmental interpretation experience (156 subjects), and the exper
imental group consisted of individuals exposed to the gamified version 
(158). As the number of cases per group was very similar, there were 
assumed to be no problematic issues vis-à-vis the distribution of the 
groups (Uriel, 1995). Regarding the demographic characteristics of the 
sample, 41% of the participants were male and 59% female; 17% were 
between 18 and 29 years old, 24% between 30 and 44, 38% between 45 
and 65, and 21% over 65. Finally, 57% were employed and 43% un
employed. The sample distribution therefore largely coincided with the 
general profile of British and American tourists (IndexMundi, 2019a, 
2019b; Koema, 2018a, 2018b). 

3.2. Experiment design 

A quasi-experiment with a control group and a post-test measure was 
designed (Zikmund, 1998). This included a treatment variable (envi
ronmental interpretation type) and a dependent variable (CBDBE), with 
a moderating variable (perceived psychological distance). 
Quasi-experimental designs offer the advantage of external validity, 
thus enabling the variables to be manipulated in natural settings, which 
would otherwise be difficult, if not impossible (Zikmund, 1998). Despite 
their advantages, quasi-experimental designs so present some challenges 
because it is difficult to rule out variables other than the independent 
variables as explanations for the evidence identified. However, every 
effort was made to do so for the differences observed (see control vari
ables listed in section 3.2.2). 

3.2.1. Independent variables 
Type of environmental interpretation. An environmental interpre

tation experience delivered in an online format was designed, focusing 
on one of the phases of the tourist stay only: the pre-stay. This 

experienced featured multimedia content combining audio, text and 
images, in line with the recommendations of Wolf, Stricker, and 
Hagenloh (2013). To create the content, environmental sustainability 
guidelines (White, McCrum, Blackstock, & Scott, 2006) and environ
mental sustainability indicators (Blancas et al., 2015) were adhered-to. 
The content included practical information on safety and how to act in 
each location, in accordance with that indicated by Ballantyne, Packer, 
and Hughes (2009). Those authors found that tourists are more receptive 
to site-specific messages that include practical information, rather than 
more general environmental conservation data. 

Two alternative environmental interpretation experiences were 
created: 1) non-gamified (multimedia format only) vs. 2) gamified 
(multimedia gamification format designed to generate a gameful expe
rience). Care was taken to ensure equivalence between the two versions 
in the core environmental interpretation service so that they only 
differed in the design features pertaining to the two formats; other than 
that distinction, homogeneous information, word-count and images 
were provided across the two alternatives (Fig. 2). 

For the non-gamified version, a multimedia tourism leaflet was 
chosen as the format, as this is among the most widely-used intervention 
techniques for promoting more sustainable behavior (Froehlich, 2015, 
pp. 563–596). The leaflet was divided into three sections, one for each of 
three types of tourism (‘Beaches’, ‘Historical and Cultural Heritage’, and 
‘Natural Resources). For the gamified version, this began with a selec
tion of avatars from which the participants could choose. Next, they 
were shown a map of Spain with icons representing the same three types 
of tourism. The map was interactive, allowing participants to select the 
order in which they accessed the three scenarios. By clicking on each 
one, they were exposed to the corresponding information. They were 
then able to respond to three questions about what they had read, 
winning 5 points for every correct answer up to a maximum of 15 points 
per tourism type and 45 for the whole game. The minimum exposure 
time for each treatment, including video, was 4 min 8 s (Appendix 2). 

Perceived psychological distance. As perceived psychological dis
tance was not directly observable, this variable was measured using a 
survey, given that this is known to be a valid means to capture 

Fig. 2. Structure of non-gamified vs. gamified environmental interpretation experience.  
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motivations and perceptions (Hernández-Ortega, 2018). Spatial, social, 
and temporal distance dimensions were all measured on a 2-item, 
7-point Likert scale (Appendix 1), as previously used in the literature 
(Chang et al., 2015; Nenkov, 2012). The scale was validated, presenting 
adequate validity and reliability values (composite reliability: 0.74; 
variance extracted: 0.58). On this basis, the scale was recoded using the 
mean value of the sum of the scale items. At this point, each group of 
participants in the gamified vs. the non-gamified version was divided in 
two, according to the median of the variable obtained. The outcome of 
this process was as follows: 1) Non-gamified environmental inter
pretation—psychologically near; 2) Non-gamified environmental inter
pretation—psychologically distant; 3) Gamified environmental 
interpretation—psychologically near; and 4) Gamified environmental 
interpretation—psychologically distant. 

3.2.2. Dependent variable and other variables 
Dependent variable. To measure the dependent variable CBDBE, a 4- 

item, 7-point Likert scale developed by Yoo and Donthu (2001) was 
used, this having been applied to the tourism sector in previous studies 
(Frías Jamilena et al., 2017) (Appendix 1). This overall measure of 
CBDBE has a high correlation with other scales that measure this 
concept based on its dimensions (Frías Jamilena et al., 2017). 

Experimental manipulation check. To ensure that the factor 
manipulation was performed correctly, measurements were taken to test 
whether the gamified environmental interpretation successfully deliv
ered a gameful experience. To measure gameful experience, a scale 
covering both intrinsic motivation and enjoyment was validated. For 
intrinsic motivation, the 7-point Likert scales developed by Lieberoth 
(2015) were used to measure three dimensions: 3 items for autonomy, 5 
items for competence, and 3 items for relatedness. Enjoyment was 
measured on the 7-point, 4-item Likert scale developed by Van der 
Heijden (2004) and later used by Hamari and Koivisto (2015a) (Ap
pendix 1). 

Control variables. To correctly relate the factors manipulated in the 
experiment with the dependent variable, the control variables ‘prior 
destination image’, ‘environmental concern’ and ‘subjective norms’ 
(Malhotra, 2010) were employed. The three variables were measured 
before the subjects were exposed to the treatments, as recommended by 
some authors (Kirk, 1995). Prior destination image was measured using 
4 items on a 7-point semantic differential scale, similar to the approach 
of other studies (Beerli & Martín, 2004; Frías Jamilena et al., 2017). To 
measure participants’ environmental concern, 5 items were applied to a 
7-point Likert scale, again previously used by other authors (Chang 
et al., 2015; Kim & Choi, 2005). Finally, subjective norms were 
measured via 4 items on a 7-point Likert scale, once again as per pre
vious studies (Hamari & Koivisto, 2015b) (Appendix 1). 

Sociodemographic variables. The last part of the questionnaire 
gathered a series of sociodemographic variables (including gender, age, 
and employment status), and established the respondent’s level of 
experience of electronic games. Four intervals were used to measure age, 
while the employment measure was coded into two categories, 
employed and not employed. In line with previous studies (Ibanez, 
Di-Serio, & Delgado-Kloos, 2014; Liu & Shiue, 2014), the level of 
experience of computer games was measured on the basis of whether the 
individual had ever played a game on a computer/a tablet/a mobile 
phone or not, and, if they responded in the affirmative, how long they 
had been doing so. 

4. Analysis of the results 

To test the hypothesis proposed in this research, a variance analysis 
(ANOVA) was conducted using CBDBE as the dependent variable and 
‘environmental interpretation type’ and ‘psychological distance’ as in
dependent variables. Prior to this, however, the validity and reliability 
of the scales needed to be validated, and the presence of selection bias in 
the sample had to be ruled out. 

4.1. Scale validation 

To test the proposed hypotheses, scale validation was performed for 
CBDBE, gameful experience (as a second-order construct comprising 
four dimensions (autonomy, competence, relatedness, and enjoyment), 
and the control variables (prior image, environmental concern, and 
subjective norms) using confirmatory factor analysis (CFA). First, the 
psychometric properties of the proposed model were evaluated. Since 
the multivariate normality test of the variables included in the proposed 
model proved significant, the estimation was best conducted using the 
maximum likelihood method combined with bootstrapping (Yuan & 
Hayashi, 2003). Given the high degree of convergent validity (deter
mined through the reliability and validity of the variables, see Table 4) 
and discriminant validity—since the correlation was not greater than 
0.80 (Bagozzi, 1994) and the confidence interval of the estimated co
efficient did not include the value “1” (Anderson & Gerbing, 1988)—the 
value of each of these variables could be calculated based on the sum 
value of its items (Hair, Black, Babin, & Anderson, 2009, pp. 126–7). 

4.2. Sample selection bias 

Since, in quasi-experiments, there is no random assignment of sub
jects to groups, it is imperative to ensure that selection bias does not 
occur (D’Agostino, 1998). To check for the presence of selection bias in 
this study, association was analyzed using a series of covariates that, 
according to the literature, affect environmental inter
pretation—namely, gender (Ballantyne, Packer, & Falk, 2011; Powell 
et al., 2009), age (Ballantyne et al., 2011; Cheung & Fok, 2014), and 
employment status (Cheung & Fok, 2014), together with variables that 
could affect the results of gamification, primarily, level of experience 
with electronic games (Ibanez et al., 2014; Liu & Shiue, 2014). Associ
ation tests were conducted for the different groups and the covariates 
(age: χ2 = 7.977; df = 9; p-value = 0.536; employment: χ2 = 12.038; df 
= 18; p = 0.845; gender: χ2 = 0.229; df = 3; p-value = 0.973; experience 
of electronic games: χ2 = 27.416; df = 21; p-value = 0.157). There were 
no instances of a significant level being reached. These results affirm the 
absence of subject selection bias and thus avoid the need to verify the 
results using other, more complex, techniques (Zanutto, Lu, & Hornik, 
2005). 

4.3. Manipulation check 

To check that the manipulated factor produced the desired effects, an 
ANOVA was performed to compare the means for that factor. The results 
showed that the mean differences for gameful experience were signifi
cant (M_gamified = 5.01; M_non-gamified = 4.73, p-value≤0.05). 

4.4. Concomitant variables 

The effect of the factors on the dependent variable was controlled or 

Table 4 
Composite reliability and average variance extracted of the measurement scales.  

Variable Composite 
Reliability 

Average Variance 
Extracted 

Gameful experience (second-order 
construct) 

0.76 0.46 

Autonomy 0.93 0.83 
Competence 0.94 0.77 
Relatedness 0.93 0.82 
Enjoyment 0.95 0.84 
CBDBE 0.88 0.65 
Environmental concern 0.93 0.73 
Prior image 0.97 0.89 
Subjective norms 0.93 0.78 
Goodness-of-fit of the model: Global fit of the model: Normed chi-square = 1.99, 

RMSEA = 0.08; incremental fit: CFI = 0.92, IFI = 0.92, TLI = 0.92.  
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using ‘prior destination image’, ‘environmental concern’, and ‘subjec
tive norms’ as covariates. According to Kirk (1995), the use of a co
variate is suitable if it fulfills the following criteria: 1) it is related to the 
dependent variable and 2) it is not related to the independent variables. 
To verify the first requirement, the Pearson correlation between each of 
the three aforementioned variables and the dependent variable, CBDBE, 
was calculated. The results showed a significant correlation in all cases 
(rimage = 0.475, p-value ≤ 0.01; renvironmental concern = 0.294, p-value ≤
0.01; and rsubjective norms = 0.360, p-value ≤ 0.01), hence all covariates 
met the first criterion. To check the second criterion, an ANOVA was 
performed for each covariate, using the covariate as the dependent 
variable and the four different groups of the quasi-experiment as the 
independent variables, thus: 1) Non-gamified— psychologically near; 2) 
Non-gamified— psychologically distant; 3) Gamified— psychologically 
near; and 4) Gamified— psychologically distant. For all three covariates, 
the results showed a significant relationship between the groups and the 
covariate (prior image: F = 8.85, p-value ≤ 0.00; environmental 
concern: F = 8.43, p-value ≤ 0.00; subjective norms: F = 4.75, p-value ≤
0.00), therefore they did not fulfill the second requirement for being 
included as covariates. 

4.5. Testing the proposed hypotheses 

Based on these results, it was deemed appropriate to test the pro
posed hypotheses via an ANOVA, using CBDBE as the dependent vari
able and ‘environmental interpretation type’ and ‘psychological 
distance’ as independent variables. 

The main effect of environmental interpretation type on CBDBE was 
significant, the mean for the gamified environmental interpretation 
experience being greater than the non-gamified version (non-gamified 
M = 4.27 vs. gamified M = 4.65). The difference between the two means 
was also significant (F = 6.22, p-value ≤ 0.01) Therefore, H1 finds 
empirical support H1 (Table 5). 

The main effect of psychological distance on CBDBE was also sig
nificant, the mean for psychologically near being greater than that for 
psychologically distant (Mnear = 5.02; Mdistant = 3.97); here, too, the 
difference between the two means was significant (F = 54.75, p-value ≤
0.01) Therefore, individuals who perceived the stimulus to be psycho
logically near gave higher values to CBDBE than those who perceived it 
to be psychologically distant. H2 therefore obtains empirical support 
(Table 5). 

Finally, in interpreting the main effects, the fact that the interaction 
between environmental interpretation type and psychological distance 
is significant (Table 5 and Fig. 3) must be taken into account. H3 pro
poses that the psychological distance perceived by the participant 
moderates the effect of environmental interpretation type on CBDBE (p 
≤ 0.05). Tukey’s test was performed, with the results indicating that 
CBDBE is significantly higher among individuals who perceive psycho
logical distance when exposed to a gamified environmental interpreta
tion experience compared to a non-gamified version (p-value ≤ 0.01), 
which provides empirical support to H3a. However, in this case, Tukey’s 
test showed that, when the participant perceived psychological 

nearness, a gamified environmental interpretation experience does not 
generate any significant differences in CBDBE values, compared to a 
non-gamified version (p = 0.99). These findings confirm H3b (Fig. 3). 

Prior to the ANOVA, the fulfillment of three fundamental conditions 
was confirmed (Ordaz, Melgar, & Rubio, 2014): 1) independence was 
fulfilled as this was an inter-subject study; 2) normality was unprob
lematic since the sample comprised 314 individuals; and 3) homosce
dasticity also posed no issue, since the groups were approximately the 
same size (Uriel, 1995). 

5. Discussion of the results and conclusions 

The primary objective of tourism managers is to maximize the 
competitiveness of their destinations by implementing branding strate
gies. One means of achieving this is to improve brand equity (Bastos & 
Levy, 2012; Pike & Page, 2014). However, in contrast to the past, it is 
now essential that efforts to achieve greater destination competitiveness 
be based on strategies that contribute to achieving greater sustainability 
of the destination and also the achievement of the United Nations Sus
tainable Development Goals (SDGs) (Gossling et al., 2020; Koens et al., 
2020). All such strategies must also take into account the current chal
lenging circumstances generated by the COVID-19 pandemic. In reor
ienting strategies in this direction, it is a priority to identify those 
strategies that can reactivate the sector and boost CBDBE. The present 
study sought to provide original insights into whether the use of 
ICT-based environmental interpretation—incorporating a gamified 
design—is a viable strategy for enhancing CBDBE and whether this ef
fect may be modified by tourist psychological distance. From an aca
demic point of view, the study has provided empirical evidence 
indicating that (a) participation in a gamified environmental interpre
tation experience does indeed exert a greater effect on CBDBE than in 
the case of a non-gamified version (for this, a quasi-experiment using 
two environmental interpretation formats was created: a non-gamified 
multimedia leaflet format and a gamified one, which not only 
included game elements but was also carefully designed to create a 
gameful experience); (b) CBDBE is influenced by tourists’ perceived 
psychological distance from the destination (psychological distance was 
measured considering the spatial, social, and temporal dimensions and 
dividing the groups according to perceived psychological dis
tance—near vs. distant); and (c) psychological distance from the desti
nation moderates the effect of environmental interpretation type 
(gamified vs. non-gamified) on CBDBE. 

This research makes several interesting contributions to the litera
ture on CBDBE. First, the results show that the format of the environ
mental interpretation design has a significant effect on CBDBE (as also 
found in previous studies). The literature shows continued interest in 
better understanding whether gamification can be considered a valid 

Table 5 
Results of ANOVA analyses.   

Sum of 
squares 

Degrees of 
freedom 

Mean 
squares 

F P- 
value 

Design type of 
environmental 
interpretation 

11.205 1 11.205 6.22 0.01 

Perceived 
psychological 
distance 

85.58 1 85.58 54.75 0.00 

Interpretation type x 
psychological 
distance 

7.45 1 7.45 4.89 0.02  

Fig. 3. Interaction effect of environmental interpretation type and psycholog
ical distance on CBDBE. 
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strategy for the competitive improvement of tourist destinations (e.g. 
Abou-Shouk & Solliman, 2021; Xu et al., 2016, 2017); and, on this point, 
the present study enquires into whether the format—gamified vs. 
non-gamified—influences the outcomes of the environmental interpre
tation experience (Ardoin et al., 2015). Gamified environmental inter
pretation was found to yield better results than the non-gamified version 
in terms of the CBDBE variable, which constitutes a new contribution to 
the literature in the tourist destination context. This finding is consistent 
with the previous literature that also found this to be the case for other 
contexts of application and in relation to other consumer behavior 
variables (e.g. Hamari & Koivisto, 2014; Xu et al., 2017). These results 
constitute a step forward in the literature dealing with the question of 
how to promote sustainable tourism destinations. 

This study also considers gamification from the participant’s 
perspective via the measurement of the gameful experience and its 
effectiveness in achieving a highly relevant variable for tourist desti
nation competitiveness: CBDBE. Here, the question of how to best 
measure a ‘gameful’ experience and which scales to apply (Eppmann 
et al., 2018; Högberg, Hamari, & Wästlund, 2019; Koivisto & Hamari, 
2019; Leclercq, Poncin, & Hammedi, 2020) remains a topic of interest to 
the literature. In the present study, a new scale is developed to measure 
the degree of intrinsic motivation—autonomy, competence, and rela
tedness—and enjoyment achieved by the participants during the gami
fied environmental interpretation. It should be remembered that the 
gameful experience is a complex construct and, consequently, its mea
surement is necessarily complex also. With that in mind, the contribu
tion of this work constitutes an important step toward the generalization 
of the measurement of this construct. 

The decision to study gamification was based on the link identified 
by the literature between this approach and improvements in the com
plete tourist experience (Xu et al., 2017). Furthermore, this perspective 
addresses a research gap, in that there is no previous research examining 
the effects of gamification on the improvement of the tourist experience 
resulting from environmental interpretation activity, and more research 
is required on the use of ICTs in this educational tool (Tan & Law, 2016). 
The rationale for analyzing perceived psychological distance is that it is 
known to exert a fundamental influence on the decisions and assess
ments that individuals make (Liberman et al., 2007; Trope et al., 2007). 
Until now, no studies have captured prior data on the effects of psy
chological distance on the environmental interpretation format. 

Second, the results show that tourists who perceive the destination to 
be psychologically distant deliver inferior results in terms of CBDBE, 
meaning that the environmental interpretation experience will be less 
effective among tourists with this profile. These are new findings in 
relation to CBDBE and are in line with previous studies that note a 
correlation between psychological nearness and greater effectiveness of 
marketing actions based on other consumer behavior variables such as 
trust and purchase intention (Darke et al., 2016), brand preference and 
use (Lii et al., 2013), or value co-creation (Holmqvist, Guest, & 
Grönroos, 2015). This points to the need to identify more effective 
strategies particularly aimed at tourists who feel psychologically distant 
from the destination—a need that provides the basis for the final 
contribution of the study, outlined next. 

Finally, the results confirmed the moderating effect of perceived 
psychological distance on the relationship between gamification and 
CBDBE. Again, in a new finding, the study identified that, when the 
individual perceives the destination to be psychologically distant, a 
gamified environmental interpretation experience generates signifi
cantly higher CBDBE than the non-gamified version. However, when 
they perceive it to be psychologically near, there are no significant 
differences in CBDBE between the gamified and non-gamified versions. 
This can be explained by the fact that the core service provided by the 
environmental interpretation is the same in both cases (Huotari & 
Hamari, 2012). This result confirms the existence of a regulatory con
strual fit, and gamification is therefore recommended as an effective 
strategy for targeting tourists who perceive the destination as being 

psychologically distant, which is especially relevant considering that 
they presented worse results in the CBDBE. Furthermore, the results 
demonstrate the effectiveness of gamification for both types of tourists 
(psychologically near vs. distant). These results add a valuable dimen
sion to the many extant studies that show the importance of fit between 
the stimulus and the individual’s mind (Chou & Lien, 2012). They also 
constitute a further step toward a fuller understanding of the efficacy of 
the use of gamification, which is of particular interest to the specialist 
gamification literature (Hamari et al., 2014; Koivisto & Hamari, 2019; 
Seaborn & Fels, 2015). The present study demonstrates its effectiveness 
in relation to the behavior of potential tourists in destinations with an 
international profile. 

The present research is relevant to the literature dealing with 
gamification, psychological distance, and the possibilities of regulatory 
construal fit, as it proposes a novel research model that jointly studies 
the potential for a fit between both the factors that shape the environ
mental interpretation experience (gamified vs. non-gamified) and also 
those affecting the participants (psychologically near vs. distant). The 
present analysis, which builds on the previous contributions to the 
literature, successfully associates a gamified environmental interpreta
tion experience (promotion focus and high construal level) with a non- 
gamified environmental interpretation experience (prevention focus 
and low construal level). The evaluation of both scenarios, based on an 
empirical study and a quasi-experimental design (in which participation 
in a gamified environmental interpretation vs. a non-gamified version 
was manipulated and the subjects were self-classified according to their 
psychological distance from the destination), provided empirical evi
dence of a regulatory construal fit that leads to greater effectiveness of 
the environmental interpretation experience in terms of its impact on 
CBDBE. While the literature has pointed to the need to study how the fit 
of one type of interpretation vs. another may be determined by the 
characteristics of participants (e.g. Ballantyne et al., 2018; Kim, 2012; 
Powell et al., 2009), this can be considered an original contribution as no 
previous study, as far as could be determined, has jointly analyzed the 
factors that influence the interpretation experience itself (gamified vs. 
non-gamified) and those that affect the participants (psychologically 
near vs. distant), together with the potential fit between them. 

6. Practical implications, limitations and future research 
directions 

From a practical point of view, the results have several implications 
for both public and private entities, as well as for travel agencies, not 
least in contributing to the efforts toward achieving the SDGs and 
revitalizing a sector so gravely affected by the COVID-19 pandemic. The 
present study demonstrates, in particular, the effectiveness of environ
mental interpretation delivered via gamified online media in the pre- 
stay phase, which is critical to tourist decision-making as COVID-19 
restrictions start to be lifted. Tourist destinations can improve the 
experience of potential tourists in the pre-stay phase by offering this 
gamified experience. This is an effective strategy for increasing CBDBE 
while promoting the environmental conservation of the destination. 
Both objectives are fundamental for many mature tourist destinations 
(such as in the case of Spain) in continuing to attract tourists over the 
medium–long term. 

In the pre-stay phase, information-search is critical to tourists’ de
cision to opt for one destination over another. In this regard, the pos
sibilities offered by ICTs have altered not only how people find 
information about destinations and make their travel purchases but also 
how they experience, communicate and perceive destinations (Agapito 
& Lacerda, 2014). Although environmental interpretation tends to 
obtain superior results when it involves interaction with tour guides 
(Ballantyne et al., 2009; Coghlan et al., 2011; Coghlan & Kim, 2012), 
gamification enables tourists to explore the destination in an innovative, 
interactive and personalized way (Xu et al., 2016). It also makes a 
greater impact in the online environment (Hsu, Chen, Yang, & Lin, 
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2017), which can help mitigate the absence of the typical interaction 
with tour-guides that is characteristic of traditional environmental 
interpretation. Based on the above, and in light of the results of the 
present work, it is suggested that one way for tourism firms and those 
responsible for tourist destinations to improve destination competi
tiveness is to implement a gamified environmental interpretation 
experience. The gamification can be delivered via online media and has 
the potential to generate motivation and enjoyment among participants 
that, in turn, will produce greater destination brand equity. 

With regard to the design of the gamified environmental interpre
tation, the results of this study also provide valuable insights to man
agers and other sector professionals. As firms are increasingly showing 
interest in the uses of gamification to achieve various objectives linked 
to consumer behavior, it is important to pay attention to its design. 
However, this should not be merely limited to game-like elements or 
focus exclusively on systemic design features (Huotari & Hamari, 2017). 
Rather, the design process must consider the specific objectives the 
gamification needs to fulfill and the context in which it will be 
applied—that is, the gamification elements need to employ the appro
priate affordances that lead the consumer to enjoy a gameful experience, 
as was achieved in the case of the gamified environmental interpretation 
used in this work. Here, the priority was to (i) adopt a holistic 
perspective of gamification, giving careful thought to which game ele
ments to build into the design to optimize its experiential dimension, (ii) 
evaluate the suitability of the objectives to be achieved via gamification, 
and (iii) design a combination of challenges, affordances, and rules that 
would motivate participants to learn about how to improve the sus
tainability of a tourist destination while enjoying that participation. It is 
also important to evaluate the outcomes of the gamification to discern 
whether it has proved successful and is capable of producing the desired 
effects on consumer behavior variables. Hence, if tourism-sector busi
ness owners are seeking to test the suitability of the gamification strat
egy they have implemented, they should start by evaluating the 
variables of intrinsic motivation (autonomy, competence, and related
ness) and enjoyment among the participants, as the present study 
demonstrates. The scale proposed here can be used by sector pro
fessionals to test the gameful experience and the suitability of the 
gamification design. 

Finally, destination managers need to adapt their market-oriented 
strategies according to consumers’ psychological distance. This is a 
particularly critical aspect when one considers the international nature 
of tourism and the need to appeal to diverse target audiences. Given that 
the greater the psychological distance, the more the effectiveness of 
marketing actions may suffer, valid strategies need to be identified for 
reaching those tourists who perceive the destination to be psycholog
ically distant. In this scenario, it is useful to know that the use of 
gamification (in this case applied to environmental interpretation) has 
been found to be an effective strategy to target tourists who, based on 
their perceptions, feel psychologically distant from the destination, 
given its positive impact in terms of higher CBDBE values. The use of 
gamification was also found to be effective among tourists who perceive 
the destination to be psychologically near. In this collective, both 
gamified and non-gamified environmental interpretation types are 
equally effective in terms of CBDBE. In this case, managers can opt for 
either strategy. Overall, the results of this study suggest that managers 
and professionals in the tourism sector will find that gamified environ
mental interpretation is especially effective among tourists who perceive 
the destination to be psychologically distant, but it also works well for 
those who perceive the destination as near. All in all, it is a highly- 
recommendable strategy that addresses the different preferences that 
the international tourist market may present (based on the perceived 
psychological distance of the destination), and that is also well-aligned 

with the possibilities offered by the Internet to access a globalized 
market. 

6.1. Limitations and future research directions 

Like all research, the present study is shaped by certain limitations 
that could be addressed in future research. First, although a tourist 
destination that is recognized for its leading position in incoming in
ternational tourism was selected, it would be interesting to replicate this 
study to determine whether the use of environmental interpretation is 
effective in different mature tourist destinations that do not specialize in 
nature tourism. Regarding the present sample of international tourists 
and the psychological distance they perceived relative to the tourist 
destination (Spain), it would be valuable for future studies to use sam
ples of tourists of other nationalities or conduct research in different 
tourist destinations, as this could lend further solidity to the present 
results and render them more generalizable. It could also be of value to 
compare the effectiveness of the gamified environmental interpretation 
strategy with respect to domestic tourists. 

Second, other future research directions could include different 
factors that may affect environmental interpretation and its outcomes, 
such as cultural differences among tourists. This research could also be 
performed in other phases of the tourist experience—during the stay and 
post-stay—in which different factors would play a role. 

Third, it would be interesting to consider how the different charac
teristics of consumers (such as profiles of origin, languages, culture, 
motivation, or prior destination experience, among others) may affect 
destination brand equity. Other relevant variables associated with the 
gameful experience and consumer behavior could also be examined, and 
these would need to be linked to the actions that tourism destinations 
could implement to improve their performance while simultaneously 
improving their sustainability. 

Finally, a particularly relevant research focus at present is that of the 
consequences of the COVID-19 pandemic. It would be of interest to make 
advances in the study of the effectiveness of gamified environmental 
interpretation in terms of certain variables that are particularly critical 
for tourist destinations at present. These include the adoption of be
haviors aimed at improving perceived safety at the destination in 
extraordinary circumstances, such as the current health crisis generated 
by COVID-19. 
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Appendix 1 

Measurement scales for the variables.   

Construct name and source Indicator Survey item 

Prior destination image (Beerli & Martín, 2004; Frías-Jamilena, 
Rodríguez-Molina, & Castañeda-García, 2008) 

IMAP1 In general, the opinion you have of Spain is: Bad—Good 
IMAP2 In general, the opinion you have of Spain is: Unfavorable—Favorable 
IMAP3 In general, the opinion you have of Spain is: Negative—Positive 
IMAP4 In general, the opinion you have of Spain is: Such that you don’t like it—Such that you like it 

Environmental concern (Chang et al., 2015; Kim & Choi, 2005) ENVC1 I am extremely worried about the state of the world’s environment and what it will mean for 
my future 

ENVC2 Mankind is severely abusing the environment 
ENVC3 When humans interfere with nature it often produces disastrous consequences 
ENVC4 The balance of nature is very delicate and easily disrupted 
ENVC5 Humans must live in harmony with nature in order to survive 

Subjective norms (Hamari & Koivisto, 2015b) SUBN1 People who influence my attitudes would recommend treating the environment with respect 
when I visit a different country 

SUBN2 People who are important to me would think positively of me if I were to treat the 
environment with respect when I visit a different country 

SUBN3 People who I appreciate would encourage me to treat the environment with respect when I 
visit a different country 

SUBN4 My friends would think my treating the environment with respect when visiting a different 
country is a good idea 

Perceived psychological distance (Chang et al., 2015; Nenkov, 2012) CDESP1 You felt that the environmental interpretation was referring to: A place far from home—A 
place close to home 

CDESP2 You felt like you would be traveling to: A place far from home—A place close to home 
CDTEM1 You felt that the environmental interpretation would be relevant to you: In the distant 

future—In the near future 
CDTEM2 You felt that you would take the trip: In the distant future—In the near future 
CDSOC1 You felt that the environmental interpretation: Had nothing to do with you—Had everything 

to do with you 
CDSOC2 You felt that the trip: Would be undertaken by someone else—Would be undertaken by you 

Autonomy (IMI & Inventory, 1994; Lieberoth, 2015) AUT1 I felt that I was doing this activity because I wanted to 
AUT2 I believe I had some choice about doing this activity 
AUT3 I felt like it was my own choice to do this activity 

Competence (IMI & Inventory, 1994; Lieberoth, 2015) COM1 I think I am pretty good at this activity 
COM2 I think I did pretty well at this activity, compared to other participants 
COM3 After working on this activity for a while, I felt pretty competent 
COM4 I am satisfied with my performance in this task 
COM5 I was pretty skilled at this activity 

Relatedness (IMI & Inventory, 1994; Lieberoth, 2015) REL1 I had the opportunity to compete and interact with others 
REL2 I felt I had the opportunity to share my experience with others 
REL3 I had the opportunity to share my achievements with others 

Enjoyment (Hamari & Koivisto, 2015a; Van der Heijden, 2004) ENJ1 I find the environmental interpretation enjoyable 
ENJ2 I find the environmental interpretation pleasant 
ENJ3 I find the environmental interpretation exciting 
ENJ4 I find the environmental interpretation interesting 

Destination brand equity (Frías Jamilena et al., 2017) DBE1 It makes sense to choose this destination rather than another one, even if they are similar. 
DBE2 Even if there is another destination with the same characteristics, I prefer this one. 
DBE3 Even if there is another destination as good as this one, I still prefer this one. 
DBE4 Even if there is another destination, no different from this one, it still seems more intelligent 

to choose this one.  

Appendix 2 

Experimental stimuli 

Non-gamified environmental interpretation experience: 
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Video showing guidelines for environmental sustainability: https://www.youtube.com/watch?v=JiOQop7TRwg. 
Introductory text about Spain as a tourist destination.

Leaflet with tourist information and pointers on how to contribute to environmental sustainability.
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Text calling for collaboration in achieving environmental sustainability.
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Gamified environmental interpretation experience. 
Video (showing guidelines for environmental sustainability) that includes a challenge: https://www.youtube.com/watch?v=ZPNAppDYGBE.

Introductory text about Spain as a tourist destination that includes a challenge and instructions, avatar, map to travel and information panel.
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Game containing tourist information and pointers on how to contribute to environmental sustainability. 
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Text calling for collaboration in achieving environmental sustainability and offering a gift for having participated. 
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Blancas, F. J., Lozano-Oyola, M., & González, M. (2015). A European sustainable tourism 
labels proposal using a composite indicator. Environmental Impact Assessment Review, 
54, 39–54. https://doi.org/10.1016/j.eiar.2015.05.001 

Botha, E., Saayman, M., & Kruger, M. (2016). Clustering kruger national park visitors 
based on interpretation. South African Journal of Business Management, 47(2), 75–88. 
https://doi.org/10.4102/sajbm.v47i2.62 

Burgers, C., Eden, A., Van Engelenburg, M. D., & Buningh, S. (2015). How feedback 
boosts motivation and play in a brain-training game. Computers in Human Behavior, 
48, 94–103. https://doi.org/10.1016/j.chb.2015.01.038 

Cano-Guervos, R., Frías-Jamilena, D. M., Polo Peña, A. I., & Chica Olmo, J. (2020). 
Influence of tourist geographical context on customer-based destination brand 

equity: An empirical analysis. Journal of Travel Research, 59(1), 107–119. https:// 
doi.org/10.1177/0047287518815979 

Chang, H., Zhang, L., & Xie, G. X. (2015). Message framing in green advertising: The 
effect of construal level and consumer environmental concern. International Journal 
of Advertising, 34(1), 158–176. https://doi.org/10.1080/02650487.2014.994731 

Cheung, L. T. O., & Fok, L. (2014). Assessing the role of ecotourism training in changing 
participants’ pro-environmental knowledge, attitude and behaviour. Asia Pacific 
Journal of Tourism Research, 19(6), 645–661. https://doi.org/10.1080/ 
10941665.2013.797003 

Chou, H. Y., & Lien, N. H. (2012). The effects of incentive types and appeal regulatory 
framing in travel advertising. Service Industries Journal, 32(6), 883–897. https://doi. 
org/10.1080/02642069.2010.545878 

Coghlan, A., & Carter, L. (2020). Serious games as interpretive tools in complex natural 
tourist attractions. Journal of Hospitality and Tourism Management, 42, 258–265. 
https://doi.org/10.1016/j.jhtm.2020.01.010 

Coghlan, A., & Kim, A. K. (2012). Interpretive layering in nature-based tourism: A simple 
approach for complex attractions. Journal of Ecotourism, 11(3), 173–187. https://doi. 
org/10.1080/14724049.2012.712135 

Coghlan, A., Ruth Fox, K., Prideaux, B., & Lück, M. (2011). Successful interpretation in 
great barrier reef tourism: Dive in or keep out of it? Tourism in Marine Environments, 7 
(3–4), 167–178. https://doi.org/10.3727/154427311X13195453162813 

D’Agostino, R. B. (1998). Tutorial in biostatistics: Propensity score methods for bias 
reduction in the comparison of a treatment to a nonrandomized control group. 
Statistics in Medicine, 17(19), 2265–2281. 

Darke, P. R., Brady, M. K., Benedicktus, R. L., & Wilson, A. E. (2016). Feeling close from 
Afar: The role of psychological distance in offsetting distrust in unfamiliar online 
retailers. Journal of Retailing, 92(3), 287–299. https://doi.org/10.1016/j. 
jretai.2016.02.001 

Davies, J. (2014). On-site digital heritage interpretation: Current uses and future possibilities 
at World Heritage Sites (pp. 1–90). Durham: Durham University. September. 

Deci, E. L., & Ryan, R. M. (1985). Conceptualizations of intrinsic motivation and self- 
determination. In Intrinsic motivation and self-determination in human behavior (pp. 
11–40). New York, NY: Springer.  

Deterding, S. (2015). The lens of intrinsic skill atoms: A method for gameful design. 
Human-Computer Interaction, 30(3–4), 294–335. https://doi.org/10.1080/ 
07370024.2014.993471 

Deterding, S., Dixon, D., Khaled, R., & Nacke, L. (2011). From game design elements to 
gamefulness: Defining “gamification.”. In Proceedings of the 15th international 
academic MindTrek conference: Envisioning future media environments (pp. 9–15). 
MindTrek, 2011. 

Eppmann, R., Bekk, M., & Klein, K. (2018). Gameful experience in gamification: 
Construction and validation of a gameful experience scale [GAMEX]. Journal of 
Interactive Marketing, 43, 98–115. https://doi.org/10.1016/j.intmar.2018.03.002 

Ferns, B. H., & Walls, A. (2012). Enduring travel involvement, destination brand equity, 
and travelers’ visit intentions: A structural model analysis. Journal of Destination 
Marketing & Management, 1(1–2), 27–35. https://doi.org/10.1016/j. 
jdmm.2012.07.002 

Frías Jamilena, D. M., Polo Peña, A. I., & Rodríguez Molina, M.Á. (2017). The effect of 
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