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ABSTRACT

The paper explores the predisposition of domestic and international urban tourists of Athens, Greece, to pay an app-calculated

green levy based on the carbon footprint (CF) of their hotel stay. The study employs fuzzy-set qualitative comparative analysis
(fsQCA) to explore the complex configurations between the effects of the sustainable hotel profile, disposable income for tour-
ism, digital literacy, knowledge around CF, and environmental behavior during hotel stay on guests' willingness to pay for the
technology-calculated green levy appropriated to their individual behavior. fSQCA produced three sufficient pathways, namely,

pragmatistic, environmental conscious, and opportunistic, as plausible customer profiles. Findings are compared against other

dominant correlational modes of analysis to highlight the underlying complexity of tourist behavior and hence the need for the

application for non-parametric methods of analysis. The theoretical contribution of the paper lies in the integration of the con-
cepts of digital literacy, environmental awareness, and behavior-based levies. Technology-enabled and self-controlled tools can
support transparent and appropriated green levies and promote ownership of carbon offsetting in the hospitality industry.

1 | Introduction

The concern around greenhouse gases (GHGS), carbon footprint
(CF)calculation, and carbon offsetting in the hospitality industry
has undoubtedly grown over the last few years. With the accom-
modation accounting for almost half of the global carbon diox-
ide attributed to the sector (World Tourism Organization 2023)
and with a steadily increasing number of accommodation facil-
ities globally, there is an imperative need for the hotel industry
to involve all their stakeholders in combined efforts for car-
bon neutrality (Chan 2021a). Technology-enabled CF tracking
apps (CFTAs) and websites (e.g., TripZero, GreenView Hotel
Footrpinting Tool) allow both individuals and businesses to
monitor the CF of their behavior and operations in detail. In
fact, for most businesses, this is an expectation for achieving
green certification and to align with the industry's targets along
the SDGs. From an individual customer's perspective, CFTAs
are quite niche, used on a voluntary or rather curiosity basis to
educate on the impact of behavioral habits on the environment

and sustainability. Even if there is plenty of research suggesting
that environmental consciousness and awareness of individuals
do not necessarily match their behavior (Munro, Kapitan, and
Wooliscroft 2023; White, Habib, and Hardisty 2019), research
on the effectiveness of self-chosen and calculated environmen-
tal digital environments to nurture actual behavioral change is
young and rather sparse (Hoffmann et al. 2024).

With the increasing pressure of carbon offsetting in hotels
(Koseoglu et al. 2020), the challenge around the perceived
associated economic cost remains prominent, particularly in
times of economic uncertainty (Nickerson, Jorgenson, and
Boley 2016; Higham and Miller 2018). The idea of a green
and carbon tax is not new to the tourism industry. In their
research on the CF of tourism in Barcelona, Rico et al. (2019)
identified that to achieve substantial reductions in CO, emis-
sions in the accommodation sector, strategic initiatives that
include guests are necessary. Other than the operational hotel
CF along with energy consumption, water usage, and waste

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any medium, provided the original

work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Strategic Change published by John Wiley & Sons Ltd.

Strategic Change, 2025; 0:1-11
https://doi.org/10.1002/jsc.2641

lof11


https://doi.org/10.1002/jsc.2641
https://doi.org/10.1002/jsc.2641
https://orcid.org/0000-0001-5881-7724
mailto:
mailto:k.glyptou@leedsbeckett.ac.uk
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fjsc.2641&domain=pdf&date_stamp=2025-02-10

Summary

« Digital literacy and digital environments advance
hotel guests’ willingness to compensate for their car-
bon footprint.

« Digital literacy and individually controlled digital en-
vironments (apps) advance the reliability and trans-
parency of the carbon footprint levy.

Plausible customer profiles with increased predispo-
sition to pay for individually app-calculated carbon
footprint levies are: the pragmatist, the environmen-
tally conscious, and the opportunist.

Non-parametric methods of analysis offer higher sen-
sitivity and reliability in the analysis of inherently
complex concepts such as tourist behavior.

The paper critically explores tourists’ predispositions
to pay an app-calculated carbon footprint levy appro-
priated to their individual behavior during their hotel
stay.

management to maintain a quality service experience, the CF
of a hotel comes down to guests' activities and behavior during
their stay at a great extent (Chan 2021b). The “Polluter Pays
Principle” has been often invoked to, where possible, assign
the cost of environmental burden contribution to those caus-
ing it rather than to those who suffer its consequences and to
propose associated green taxes and charges (Mittiga 2019). At
macro-level (destination), it has been often employed as “car-
dinal instrument” for climate action and consumption-based
carbon accounting (Khan 2015). Its application at the micro
level (business level), like in the case of hotels, is fraud with
social and ethical complexities, which is beyond the scope of
this paper. In the context of carbon neutrality, however, the
carbon offsetting of hotel business CO, emissions could con-
sider the direct compensation of guests’ contribution through
an appropriated carbon levy.

From an organizational perspective, technological advance-
ments have always driven changes in consumer behavior, perfor-
mance, and competition patterns (Gunduz Songur, Turktarhan,
and Cobanoglu 2023). With supply and demand dynamically
interlinked, the motivations and antecedents behind consumer
behavior inform organizational learning, experimentation, and
service innovation culture (SIC) through disruptive and inno-
vative strategy interventions (Baradarani and Kilic 2018). The
change in strategy paradigms toward more sustainable futures
has already been at the forefront of the UN 2030 Agenda, mak-
ing the contribution of tourism, among all sectors, pressing and
essential regardless of the adversities of the current environ-
ment (Glyptou 2022; Pizzi et al. 2020). The operationalization
of tourism business resilience, resilience innovation along a
business’ environmental performance, and in view of custom-
ers' sustainable behavior predisposition appears of outermost
importance (Higham and Miller 2018). However, environmen-
tal performance and green tourism behavior require a thorough
understanding of complex tourism systems (Franzoni 2015;
Palumbo et al. 2021). Moreover, the dominant in tourism re-
ductionist approach (linear analysis) does not seem to be able
to fully encapsulate the complexity of tourism behavior under

the current uncertain times (Moscardo 2021). This is because
tourism behavior entails numerous interactions and indicators,
and the nonlinear examination of this behavioral complexity
can provide a substantial insight for its formulation (Olya and
Mehran 2017).

The aim of this paper is to critically explore the modifiers
of hotel guests' predisposition to compensate for their CF
through a behavior-based app-calculated green levy. It thus
explores perceptions around CF behavior-based levies, rather
than horizontal ones, that contribute to the sector's offsetting
through a transparent and self-controlled app. The research
takes place in Athens, Greece, an internationally well-
established urban destination during the months of the sum-
mer peak season. To explore these perceptual dynamics, the
paper examines the influence of the sustainable hotel profile
(HP), disposable income for tourism, digital literacy (DL), CF
knowledge, and environmental behavior (EB) of Athens hotel
guests in relation to the average cost of an overnight stay in a
hotel of any category.

The study contributes to both theoretical and methodological
domains. In terms of literature, its contribution lies in the exam-
ination of the complex behavioral patterns concerning tourism
sustainability, ownership of CF contribution, and levy calcula-
tion transparency. In this regard, it paves the way for an explo-
ration of resilient business models and service innovation that
safeguard sustainability endeavors in the sector while nurtur-
ing an environmental responsibility culture. Its methodological
contribution lays in the implementation of fuzzy-set qualitative
comparative analysis (fSQCA) to explore behavioral complex
causality and propose alternative solution pathways (through
causal configurations) that overcome the dominant correla-
tional modes of direct analysis.

2 | Literature Review
2.1 | The Complexity of Tourism Behavior

Complexity theory advocates that seemingly similar events may
lead to diverse outcomes and that the impact of even small be-
havioral changes to a system might be significant and difficult
to predict (Baggio and Sinaghi 2011). Complex systems operate
under nonlinear dynamics characterized by emergence, evolu-
tion, and self-organization (Arévalo and Espinosa 2015). In con-
ceptualizing tourism behavior as a complex dynamic system of
both cognitive and perceptual drivers, the actual outcome behav-
ior is subject to the continuous integration and co-evaluation of
different inputs, at different states and different configurations
(Sainaghi and Baggio 2017). This adaptive behavioral capacity of
individuals encompasses their psychological complexity, allow-
ing them to adjust to externalities and new information (Hall,
Prayag, and Amore 2018) At the same time, complexity theory,
particularly in the context of behavioral sciences, recognizes
that although hard to predict, behaviors still have a contextual
structure that permits improvements (Bickley and Torgler 2023;
Zahra and Ryan 2007). This chaordic approach (order amidst
chaos) is used for the examination and explanation of the het-
erogeneous, dynamic, and non-parametric processes of complex
system behaviors in several disciplines. In the context of tourism
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behavior, it provides the basis for the comprehension of the rela-
tionships between outcome behavior and its causal antecedents
(Agag et al. 2020; Olya and Al-Ansi 2018) and can assist in the
encapsulation of a decision-making and behavioral nonlinear
perspective as a series of actions and reactions to multiple con-
siderations (cognitive and perceptual). This extent of behavioral
complexity in tourism decision-making and willingness to pay
renders Newtonian (linear) thinking inadequate, hence sug-
gesting the appropriateness for nonlinear approaches of analysis
(Huang 2021; Moscardo 2021).

This research focuses on the complexity of tourist sustainable
predisposition and behavior when a self-controlled technology-
calculated accommodation levy is imposed. Several studies ex-
plore tourist sustainable behavior in hotels (Agag et al. 2020;
Nimri, Patiar, and Jin 2020) and willingness to pay for carbon
offsetting (Choi and Ritchie 2014; Wu, Zhang, and Song 2024),
but limited research is available on the integration of multiple
cognitive and perceptual parameters around the use of self-
calculated carbon apps during hotel stays and their associated
levy. The essence of sustainability is associated with the pro-
cess of continuous (societal, environmental, economic, political,
technological, legal) improvements. The latter is further rein-
forced by the increasing consciousness for a change of business
and behavioral paradigm promoted by the UN 2030 Agenda and
driven by the SDGs (Rosato et al. 2021).

The impact of process transparency and fairness on the sus-
tainability behavior and tourists’ willingness to pay from green
levies remains limited. Literature has been primarily exploring
sustainable innovation that drives carbon offsetting from a busi-
ness rather than a customer perspective (Lv et al. 2018). What
needs to be explored in this case is how the options dictated by
technological advancements may change the sustainability pri-
orities of the tourists and how the business ecosystem could ben-
efit from them in line with the UN 2030 Agenda and the pursuit
of sector's carbon neutrality.

3 | Methods
3.1 | Study Tenets

In the service sector, the term “tenet” refers to testable precepts
concerning the identification of order in systems, here behaviors,
characterized by complexity (Pappas and Glyptou 2021). The ad-
equacy and accuracy of the complex configurations is assessed
based on the theoretical and empirical relationships between
the conditions rather than on statistical hypothesis testing and
consistency metrics (Wu et al. 2014). fSQCA is here employed
to explore the causal complexity, alternative pathways, and
qualitative assessment of the configurations underlying hotels’
guest willingness to pay for the individually calculated carbon
footprint.

Along with the overnight accommodation cost per capita, five
more attributes are studied here: (i) sustainable HP, (ii) dispos-
able income for tourism, (iii) DL, (iv) CF knowledge, and (v) EB
during hotel stay. Following Olya, Altinay, and De Vita (2018)
and Pappas (2017), the study tenets examined here are the
following:

T1. A simple antecedent is not sufficient to predict a high score
of the predisposition to pay a technology-calculated CF levy.

T2. Recipe principle: When two or more simple conditions for-
mulate a complex configuration, an outcome condition can have
a high consistency score.

T3. Equifinality principle: A sufficient predisposition to pay a
technology-calculated CF levy does not generate a high outcome
score.

T4. Causal asymmetry principle: Causal configurations/in-
teractions that can predict predisposition to pay a technology-
calculated CF levy are unique and not the mirror opposites of
configurations/interactions of a different outcome.

T5. Attribute of action: The simple conditions of configurations/
interactions can positively or negatively impact different combina-
tions of predispositions to pay a technology-calculated CF levy.

T6. When the Y scores are high, a given solution for predispo-
sitions to pay a technology-calculated CF levy is not relevant for
all cases.

3.2 | Participants

The research was conducted in Athens, Greece, between late
July and September 2023, and examined the predispositions of
both domestic and international tourists that were, at the time,
using hotels of any category for their accommodation. The re-
search was carried out in the two most central squares (Omonia
and Symtagma) of the city. Recruiting participants in commu-
nal busy areas reduces convenience bias and increases partic-
ipants diversity and response rates (Bryman 2016). This study
was based on self-administered questionnaires, with an average
completion time of around 10min. The respondents were ran-
domly approached and asked to fill in the questionnaire. Data
collection took place at different times of the day to enhance
population variance. A list-wise deletion (exclusion of the entire
record from the consequent analysis) was employed in the rare
cases of handling missing data.

3.3 | Sample Collection

According to Bryman (2016), when the proportion of the popula-
tion is unknown, the conservative response format of 50/50 (50%
of the respondents have positive perspectives, and 50% have not)
should be selected, while a 95% minimum level of confidence
and a maximum of 5% sampling error should exist.

Four hundred domestic and international tourists were ap-
proached in the two central squares of Athens, namely, Omonia
(N=200) and Syntagma (N=200) Square. Three hundred
and ninety-four useful questionnaires were collected (196 in
Omonia; 198 in Syntagma), generating a combined response
rate of 98%. With an Athens visitor population size of more than
20,000 per day (INSETE Statistical Bulletin 2024), the Raosoft
Inc. Sample Size Calculator's recommended minimum sample
size was 377. With the ensured high response rates of 98%, the
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sample size of obtained 394 useful surveys corresponds to a 4.9%
margin of error and a 96% level of confidence, which are within
the acceptable levels of similar social studies (Bryman 2016;
Park and Huang 2017).

3.4 | Measures

The questionnaire consisted of 36 Likert Scale (1 strongly dis-
agree/5 strongly agree) statements and one exclusion question
requiring participants to be residing in Athens hotels of any cat-
egory for at least one overnight. The statements were designed
to explore the thinking process and behavior of Athens urban
tourists regarding: Sustainable HP, adapted from D'souza and
Taghian (2005) and Wang et al. (2018); disposable income for
tourism, adapted from Sanchez et al. (2006) and Tarnanidis
et al. (2015); DL adapted from Kim (2016); CF knowledge and EB
during the stay adapted from Foroughi et al. (2022); and willing-
ness to pay for individual CF app-calculated levy adapted from
Kim (2016), Lee (2018), and Park and Huang (2017).

The average price of a hotel room per capita per night of stay
groups the sample into two categories with a threshold of 70 Euros
(estimated through Booking.com for July-September 2023).

fsQCA is employed here to examine the willingness of hotel
guests to pay for an individual behavior-based app-calculated
CF levy by estimating the complex antecedent conditions
(causal recipes), leading to high membership scores along the
previously chosen attributes. All respective relationships gen-
erate a general asymmetry when the absolute values of all cor-
related coefficients are lower than 0.60 (Skarmeas, Leonidou,
and Saridakis 2014). Table 1 indicates that all correlation values
are less than 0.60, suggesting that the causal conditions gen-
erated by the alternative combinations are likely to lead to the
same outcome condition (Woodside 2013). Following Skarmeas,
Leonidou, and Saridakis (2014), a solution is considered accept-
able and informative when the generated consistency is above
0.74 and coverage is between 0.25 and 0.75. Taking into ac-
count this complexity of available combinations, this research
assumes that non-parametric (nonlinear) relationships exist
between the five variables, as opposed to Newtonian (linear)
net effects. Woodside and Zhang (2013) suggested that fsSQCA
further focused on the estimation of negated sets (presence or
absence of a given condition). Attributional absence is here in-
dicated by the symbol “~”.

TABLE1 | Correlation matrix.

3.5 | fsQCA Algorithms

The study evaluates the complex configurations (causal rec-
ipes) able to generate a high membership score. According to
Ragin and Sonnett (2004), complex solutions are the preferred
ones, since the complexity reduction requires the incorporation
of simplifying assumptions that include “difficult” counterfac-
tuals. The calibration of the study was achieved by using 38
randomly selected individual cases. The examination of respon-
dents' willingness to pay (f_wip) was made through the fuzzy
set calibration of overnight per capita price (f_op), sustainable
HP (f_hp), disposable income for tourism (f_di), DL (f_dl), CF
knowledge (f_cf), and EB (f_eb). The inclusion of an additional
antecedent is illustrated by “*”, and the absence (i.e., negation—
low inclusion level) of a simple condition is highlighted by the
symbol “~”.

4 | Results

fSQCA generated three sufficient complex configurations for
hotel guests’ willingness to pay for a behavior-based app CF levy
(Table 2). The first complex solution (~f_oc, ~f_hp, ~f_di, f_dl,
f _cf, f_eb) ignores the grouping variable of overnight cost per
capita and includes high membership scores for DL; knowledge
about CF and EB can generate a high score. This configuration
appears to have the highest coverage (0.452) and consistency
(0.856). The second solution (~f_oc, f_hp, ~f_di, ~f_dl, f_cf, f_
eb) again excludes the calibration variable of overnight cost per
capita and indicates that the profile of the hotel accommodation
along the CF knowledge and EB during the stay is a sufficient as-
pect to trigger willingness to pay the CF levy. This configuration
appears to have the lowest coverage (0.418) of all three solutions.
Finally, the third solution (f_oc, f_hp, f di, ~f_dl, ~f_cf, f_eb)
includes the calibration variable of overnight cost per capita and
shows further high scores for the antecedents of disposable tour-
ism income for tourism and EB. This configuration appears to
have the lowest consistency (0.819) compared with the previous
ones. In summary, the three sufficient configurations refer to
(a) the pragmatist pathway, where high DL, knowledge about
CF, and EB lead to a higher knowledge around the benefits of
CF calculations and may generate a high predisposition (as in
membership scores) to pay for individually calculated a CF levy;
(b) the conscious environmental commitment pathway, consist-
ing of the antecedents of HP, CF knowledge, and EB; and (c) the
opportunistic pathway, including elements of price-behavior

1 2 3 4 5 6
1 HP 1
2 DI 0.007 1
3 DL 0.025 —0.450 1
4 CF 0.305 0.436 0.004 1
5 EB 0.107 0.022 —0.441 0.469 1
6 WIP 0.502 —0.525 0.367 —0.153 0.586 1

Note: Correlation is significant at the 0.01 level.
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TABLE 2 | Complex solutions on sustainable tourism behavior.

Complex solution Raw coverage Unique coverage Consistency
Model: f wip=f(f_oc, f_hp,f_di, f _dl, f _cf, f_eb)

~f_oc,~f_hp,~f_di,f _dl,f cf,f eb 0.452 0.128 0.856
~f_oc, f_hp, ~f_di, ~f_dl, f cf,f eb 0.418 0.114 0.832

f oc,f_hp, f di,~f dl, ~f cf,f eb 0.425 0.107 0.819

Solution coverage: 0.434

f op: Overnight cost per capita
f_hp: Hotel profile
d_in: Disposable income

f_dl: Digital literacy
f cf: Carbon footprint
knowledge

Solution consistency: 0.837

f eb: Env behavior during stay
f wip: Willingness to pay

nexus, comprising of the overnight cost per capita, the dispos-
able income, and the EB.

4.1 | Confirmation of Tenets

The findings suggest that a simple condition (i.e., disposable in-
come for tourism) is necessary for predicting tourists' willing-
ness to pay for digitally appropriated CF levy (solutions 1 and
3) but not sufficient to generate high outcome scores on its own.
This confirms the first tenet (T1) of the research. All the high
consistency scores are formulated by complex configurations,
since they are the outcome of the combination of at least two
simple antecedents (solutions 1 and 2: presence of three simple
conditions; solution 3: presence of four simple conditions). This
outcome confirms the recipe principle (T2). fsQCA results indi-
cate that in all generated pathways, the outcome scores for sus-
tainable tourist behavior were low. As Varnali (2019) suggested,
in complex systems, high outcome scores could be generated by
more than one configuration of antecedent elements. This out-
come leads to the confirmation of the equifinality principle (T3).
When comparing the three generated solutions, they are not
mirror opposites. Following Olya, Altinay, and De Vita (2018),
this finding confirms the existence of causal asymmetry as ex-
pressed in the fourth tenet (T4). The results also highlight that
the generated solutions are impacted positively or negatively by
the inclusion of a simple antecedent. This leads to confirmation
of the attribution of action tenet (T5). Finally, the coverage of the
sufficient configurations varies from 0.418 to 0.452. This con-
firms the sixth tenet (T6), since it provides evidence that none of
the solutions applies in all cases (Pappas 2017).

4.2 | fsQCA Versus Correlational Analysis

fsQCA findings were compared against regression and Cramer's
V statistic tests to explore potential outcome variances across
the two approaches. For the evaluation of the linear relation-
ships, the study employed confirmatory factor analysis (CFA),
since all examined items were adopted from previous studies.
The model fit determination and the identification of causal re-
lationships among constructs were examined using SEM. The y?
ratio was divided by the number of degrees of freedom (y?/df),
as suggested for large samples (N=394), and the key four mea-
sures were estimated, namely, y2, comparative fit index [CFI],

standardized root-mean-square residual [SRMR], and root-
mean-square error of approximation [RMSEA] Kline (2010). The
model fit was as follows: y>=309.472, df =166, y*/df=1.864 (ac-
ceptable value 0<y?/df <2 (Schermelleh-Engel, Moosbrugger,
and Miiller 2003)), CFI=0.907 (acceptable value is when CFI
is close to 1.0 (Weston and Gore Jr 2006)), SRMR=0.786 (ac-
ceptable value is when SRMR <0.8 (Hu and Bentler 1999)),
and RMSEA =0.473 (acceptable value is when RMSEA <0.5
(Browne and Cudeck 1993)).

The important components of the study were identified through
factor analysis, while values less than 0.4 were suppressed (ac-
cording to Norman and Streiner (2008), the minimum accept-
able value is 0.4). Cronbach's A was employed for the evaluation
of internal consistency, generating an overall reliability of 0.751,
while all constructs scored over 0.7 (minimum value of 0.7;
Nunnally 1978). Average variance extracted (AVE) was used for
the evaluation of the study's convergent validity, highlighting
the adequacy of the research, since it generated an output higher
than 0.5 for all constructs (Kim 2014). These findings are illus-
trated in Table 3.

The endogenous variables of the study are presented in Figure 1.
The overall R? of the linear model was 0.304, indicating a
rather moderate ability to explain the variation in the data.
The overnight cost per capita appears to influence all the ex-
amined constructs, mostly impacting on “disposal tourism im-
pact”, “sustainable hotel image”, and “environmental behavior
during stay”.

The study further compared the findings of asymmetric against
correlational analysis to further refine the interpretation of
causal and directional relationships among the parameters dic-
tating behavioral complexity. This comparison was based on the
ability for each method to capture different perspectives and
influences, their potential to identify alternative routes leading
to the same outcome, and the extent of representativeness (cov-
erage) of the examined sample. Findings suggest that the con-
tribution of regression is limited to a single pathway, that is, the
linear impact of overnight cost per capita (grouping variable) on
the examined constructs and the influence of the latter on tour-
ists’ willingness to pay a CF app-calculated levy. Interestingly,
the first two configurations produced through fsQCA (pragma-
tism and environmental conscious pathways) did not include
the grouping variable of overnight cost nor other constructs
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TABLE 3 | Cronbach's A, AVE, and factor analysis.
Statements AVE Cronbach’'sA Loadings
Sustainaible hotel profile 0.517 0.701
HP1 In my experience, the hotel is innovative and pioneering 0.666
HP2 In my experience, the hotel does business in an ethical way —
HP3 In my experience, the hotel is open and responsive to consumers 0.638
HP4 In my experience, the hotel management emphasizes on sustainability 0.839
HP5 In my experience, the hotel's sustainability initiatives/messaging is appropriate 0.643
HP6 In my experience, the hotel's sustainability initiatives/messaging is pleasant 0.809
HP7 In my experience, the hotel's sustainability initiatives/messaging is convincing 0.693
Disposable income for tourism 0.567 0.758
DIl The current cost of living has negatively affected my tourism expenditure 0.899
DI2 The current cost of living has negatively affected my 0.774
hotel choice due to the financial cost involved
DI3 The current cost of living has negatively affected the duration 0.787
of my holidays due to the financial cost involved
D14 The current cost of living has negatively affected my 0.765
destination choice due to the financial cost involved
Digital literacy 0.559 0.727
DL1 Overall, I find apps easy to use 0.798
DL2 My interaction with the hotel CF app will be clear and understandable 0.568
DL3 It will be pleasant for me to regularly record my behavior during my stay —
DL4 It will be easy for me to get the hotel CF app to do what I want it to do 0.802
DL5 It will be useful for me to get the hotel CF app to do what I want it to do 0.796
Carbon footprint knowledge 0.518 0.708
CF1 I know more about carbon footprint issues than the average person 0.628
CF2 I know more about environmentally friendly behaviors than the average person 0.863
CF3 I know more about energy saving than the average person 0.682
CF4 I know more about water saving than the average person 0.667
CF5 I know more about food waste than the average person 0.814
CF6 I know more about recycling and landfilling than the average person —
CF7 I know more about carbon offsetting than the average person —
Environmental behavior during hotel stay 0.529 0.797
EB1 I turn-off the water when possible (brushing teeth/taking shower) 0.788
EB2 Irecycle recyclable materials such as newspapers, cans, or bottles 0.770
EB3 I avoid using travel-size toiletries when possible —
EB4 I avoid using the air-conditioning when possible 0.737
EB5 I reuse bedsheets and bathroom towels 0.601
Willingness to pay according to CF app 0.520 0.897
WIP1 I'would find the CF app secure to disclose my personal information 0.638
WIP2 I would find the CF app secure in conducting my transactions 0.662
(Continues)
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TABLE 3 | (Continued)

Statements AVE Cronbach’'sA Loadings
WIP3 I would find the CF app reliable in conducting my transactions 0.672
WIP4 I see the benefit in paying according to my CF during my stay 0.607
WIP5 I see the reason in paying according to my CF during my stay 0.601
WIP6 Using the hotel CF app will make me understand 0.890

how my green tourist tax is calculated

WIP7 Using the hotel CF app will make me feel like a green tourist 0.905

Note: Construct statements with values less than 0.4 are not presented due to low commonality.

Overnight Cost per capita

-886%*

896*%  628%*

R?=.785

Disposable
Tourism Income

Sustainable
Hotel Profile

Willingness to
Pay by CF-app

R>=774

Env Behaviour
during Stay

Carbon Footprint
Knowledge

FIGURE1 | Influential factors on tourism sustainable behavior. *Coefficients are significant at the 0.05 level. **Coefficients are significant at the

0.01 level. [Color figure can be viewed at wileyonlinelibrary.com]

required by the SEM analysis. On the other hand, the grouping
variable and disposable income construct is present in the last
of the three generated solutions, while some other variables are
absent (DL and CF knowledge). One more significant aspect is
that all three sufficient configurations appear to generate a con-
siderably higher row coverage (between 0.418 and 0.452), also
characterized by high consistency (over 0.8), than the overall R?
(0.304) produced by linear analysis.

The second correlational analysis employed by the study was
Cramer's V (Table 4), which varies from none (0) to complete (1)
association (Burns and Burns 2008). Results indicate moderate
to moderate strong associations in all cases (Sig. <0.05) with the
highest association observed with disposable income (Cramer's
V=0.433). It is interesting to note that the antecedent of dispos-
able income appeared in only one of the three fsSQCA produced
configuration, hence indicating the sensitivity of the method to
capture the effect of the examined constructs.

5 | Discussion

The study explores hotel guests’ predisposition for the applica-
tion of an individually adjusted app-calculated CF levy along

TABLE 4 | Cramer's V.

X Cramer'sV  Sig.

Willingness to pay by CF 422.854 0.344 0.000
app * Sus hotel profile

Willingness to pay by CF 666.730 0.433 0.000
app * disposable income

Willingness to pay by CF~ 485.983 0.369 0.000
app * digital literacy

Willingness to pay by CF 264.118 0.301 0.000
app * CF knowledge

Willingness to pay by CF  470.737 0.363 0.000

app * Env behavior

with its associated modifiers through linear and non-linear
methods of analysis. The study confirmed the complexity asso-
ciated with behavior-based pricing (Li, Li, and Wang 2020) in
the context of green behavior and hotel services even by means
of self-controlled and calculated apps. In comparison to the lin-
ear methods, fSQCA showed higher sensitivity to capture the
multiple outcome pathways, to accommodate the associated
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contextual and behavioral ambiguity, and to support the con-
figuration analysis of condition combinations often overlooked
(e.g., price benefit incentive).

The first sufficient configuration focuses on the practicality and
efficiency of an individually calibrated CP levy, as it includes
the antecedents of DL, CF knowledge, and EB, regardless of
the overnight cost grouping variable nor the disposable income
for tourism. This configuration suggests a more pragmatist
approach, where technology enables a faster, fairer, and more
transparent calculation of a levy associated with an individu-
al's behavior and associated CF (Morosan and DeFranco 2016).
This configuration is further associated to high CF knowledge
and EB regardless of the category or level of hotel facilities. This
pathway for willingness to pay generated the highest coverage
and consistency and suggests that tourist-controlled digital apps
can facilitate a culture and mindset of pragmatism, transpar-
ency, and fairness around individual ecological footprint contri-
butions. Transparency through behavior-based pricing has been
found to drive reputation and customer loyalty (Lee 2018; Li, Li,
and Wang 2020).

The second configuration captures a deeper level of envi-
ronmental consciousness in tourist behavior. It includes the
grouping variable of overnight cost per capita and the anteced-
ents of HP, CF knowledge, and EB. It indicates a more care-
ful and well-thought approach in hotel selection that meets
environmental standards and expectations (e.g., green ho-
tels). Willingness to pay for a green levy seems the obvious
expectation, regardless of whether calculated digitally or ap-
propriated to an individual's behavior. This pathway appears
to have the lowest coverage among the three solutions, yet it
indicates a rather environmentally elitist clientele that con-
siders environmental service attributes as an indispensable
part of their experience quality. It reflects an attitude where
tourists inherently select their hotel accommodation based
on environmental and sustainability expectations (usually in-
fluenced by marketing activities, reviews, or word of mouth).
As a result, they confirm the inherent intention to pay green
levies aligned to the specific quality standard they have as-
cribed for (Dharmesti, Merrilees, and Winata 2020; Gonzalez-
Rodriguez, Diaz-Fernandez, and Font 2020). Interestingly,
this configuration did not include the antecedent of disposable
income, possibly suggesting that for an environmetally con-
scious clientele, a carbon-controlled levy is more of an ethical
and conscious priority than its associated cost. The success
of this configuration presupposes a principled attitude of con-
sciously reducing CF rather than comfortably paying for any
associated levy.

The third final sufficient configuration captures the price—ex-
perience nexus, as in addition to the grouping variable of over-
night cost per capita, it further considers the profile of the hotel,
the disposable income of tourists, and their EB during their
stay. The effect of the cost of living on tourism consumption has
both direct and indirect implications of purchasing and paying
predispositions (Nguyen, Thanh, and Nguyen 2022). The cost
associated with a green service or product is a key predictor of
consumer purchasing intention (Wu, Zhang, and Song 2024).
This finding reiterates that perceived financial benefits always
have incentivized green behaviors even during leisure and

holiday periods (Yu et al. 2024). Tourists under this config-
uration perceive individually calculated CF digital apps as an
opportunity to monitor and validate their EB through reduced
CF compensations. Its contribution lies on the perspective that
individually appropriated environmental levies can be used as a
pathway for reduced hospitality CF, since financial challenges
and uncertainty might trigger a greater behavioral conscious-
ness around consumption patterns and associated CF decision-
making. Furthermore, it confirms the understanding of the
dependency of the price—experience nexus on income, especially
for tourism services that are considered luxurious and thus
characterized by high elasticity (Dang-Van 2023). In this per-
spective, green hotels and associated services may be considered
more luxurious, leading to a reduction in purchasing intention,
while in reality, they might structurally and operationally offer
more opportunities for greener services and reduced CF levies.

6 | Managerial Implications

The fsQCA findings revealed three sufficient configurations
that reflect three distinctive categories of hotel guest profiles:
the pragmatist, the environmentally conscious, and the op-
portunist. These results could inform tourism and hospital-
ity carbon offsetting efforts and respective management and
marketing initiatives, particularly in times of tighter disposal
income, which for the last few decades are the norm. Within
the dynamics of the demand-supply relationship, tourism and
hospitality businesses have the option to boost their green per-
formance through either service adaptation or transformation
processes. Without putting in jeopardy ethical or corporate re-
sponsibility standards, businesses should explore transparent
and trustworthy alternatives of sustainability cost-sharing with
their customers while ensuring service options that satisfy cus-
tomer perceptions on the price-experience nexus and quality of
experience (Gossling 2017). Managing innovation through the
integration of technological, market, and organizational im-
provements is further aligned to the UN 2030 Agenda for inclu-
sivity, fairness, and transparency.

It is important that both companies and destinations are suffi-
ciently agile to endorse and utilize digital advancements to build
transparency in their relationship with their clients and nur-
ture a culture of co-commitment and co-responsibility toward
the overall sustainability and carbon neutrality of the sector.
Non-parametric analysis can deepen the understanding of the
underlying complexity driving these dynamics and offer plau-
sible trajectory directions that appeal to the different clientele
markets. It is also vital to the survival of modern businesses
that they make sufficient use of carbon scanning and identify
the relevant signals. Such analysis can provide multiple ways to
approach consumers and achieve higher profitability while also
presenting opportunities to formulate bases for strengthening
competitive advantage.

7 | Conclusions
This paper proposed three potential configurations as in percep-

tual and behavioral trajectories for hotel guests’ willingness to
compensate for their CF through individual behavior-calculated
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carbon tracking apps. The study contributes to the body of liter-
ature examining the complexity of behavior-based pricing and
sustainable tourist behavior related to the cost-sharing of carbon
offsetting and innovation. It provides evidence concerning the
importance of transparency, digital carbon literacy, and prac-
ticality around behavior-based CF levies. It could thus inform
green service transformations and smart innovations while nur-
turing a culture of trust and co-ownership in carbon offsetting.
Focusing on sustainability, it further highlights the significance
of the experience of control (through digital means) that tourists
enjoy achieving better experience for money. Methodologically
it demonstrates the value of non-linear research approaches,
such as fsSQCA, for the examination of complex phenomena such
as behavior-based levies through equifinality (multiple causal
pathways leading to the same outcome).

Still, findings should be treated with caution, as the singular ap-
plication of fSQCA in the context of behavioral sciences may com-
promise the depth and robustness of data richness around the
nuances of human behavior. For many authors (e.g., Pappas and
Woodside 2021; Ragin 2000; Yin and Yu 2022), fsQCA should
be complemented with other methods, particularly interviews,
to compensate for this limitation by ensuring that the chosen
conditions (independent variables) are context-appropriate to
reflect the complexity of the issue under study, to provide ex-
planatory depth as to the reasons these configurations occur, to
make sense of counterintuitive results, and to highlight the pri-
oritization of conditions through the triangulation of findings.
This current research was bound to the challenge of still limited
adoption of self-calculation carbon apps by both tourists and
hotels in Athens (in the informal discussions during the data
collections, only a handful of participants had downloaded/or
used such an app before). A follow-up research will endeavor to
compensate for this limitation by integrating this mixed-method
approach at different stages of the method: pre-fsQCA, to guide
the construction of conditions and inform the calibration of
fuzzy sets, and post-fsSQCA, to refine and expand the identified
causal pathways with evidence on the actual behavior and expe-
rience of participants versus their assumed willingness. These
stages will enhance the sensitivity and reliability of the analysis,
will mitigate the intention-action gap (Khan et al. 2024), and
will provide more insightful configurations based on the actual
experience of users but are subject to the broader collaboration
with hotels that offer to pilot and adopt such services.

The research is also bound to the limitations of the period of
data collection. The high temperatures and high overnight costs
of the peak summer season in Athens could have compromised
the participants predisposition to consider clearly around their
EB and cost of their carbon offsetting. Research suggests that
even environmentally conscious individuals demonstrate more
relaxed behaviors during holidays (Chan 2021b). Running the
research during a different period of the year might have yielded
different attitudinal findings. Similarly, findings are contex-
tually bound to the reality of urban Athenian hotels and their
provision for smart and/or green services. A similar study in a
destination where technology applications and green services
have been more extensively embedded within the service provi-
sion (e.g., Asian destinations) or the consideration of multiple ty-
pologies or sizes of accommodation (e.g., Airbnb) could identify

diverse configuration pathways that are useful for the extensive
piloting of this idea.

To fully encapsulate the notions discussed in this paper, further
research is required on the business perspective of cost-sharing
in hotel carbon offsetting and their predisposition toward
adopting digital and guest-controlled carbon apps. This will
allow a better understanding of the challenges around manag-
ing transparent carbon and green initiatives in the sector. The
need for product and service green innovations by means of self-
controlled technologies seems to be an emerging priority in the
sector, as it empowers both guests and suppliers to take own-
ership of their respective contribution to CF and allows more
focused management and regulatory interventions.
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