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ARTICLE INFO ABSTRACT

Keywords: An integrative environmental behavior model was applied in an online survey to investigate the
Sustainability determinants of intentions to reduce personal air travel and corresponding perceived restrictions
Air traffic

and options among participants in Switzerland (N = 1206). Flying habits emerged as the most
powerful predictor of air travel intentions, followed by prescriptive social norms, general envi-
ronmental attitudes, flight-specific personal norms, and acceptance of general justifications for
environmentally negative behavior. The overall model achieved substantial explanative power
(multiple R = 0.75). Availability of alternative means of transportation was most frequently
mentioned as requirement for reducing personal flights, and participants proposed replacing
physical business meetings with online formats. Trains were often proposed as alternative
transportation mode; however, concerns regarding travel duration and price constrain their use.
Faster connections, attractive pricing, and measures facilitating the enjoyment of lengthier travel
times could help reduce the number of flights and contribute toward deceleration of life.

Flight reduction
Behavior model
Justifications
Norms

1. Introduction

Global air traffic has substantially increased over the last decades, and further growth has been predicted for the coming years
(Federal Aviation Administration, 2016; Yang et al., 2018). These surges have contributed to increasing emissions of green-house gases
that contribute to global warming (Hepting et al., 2020; Lu and Shon, 2012; Lu and Wang, 2018). Air traffic also influences global
climate in this direction via cloud formations from vapor or condensation trails (EPA, 2000). Persistent contrails and intensified cirrus
cloudiness induced by air traffic tend to trap outgoing longwave radiation emitted from the earth at a greater rate than they reflect
incoming solar radiation (Lee et al., 2009; Ponater et al., 2005; Travis et al., 2002). Current models predict that the global economic
recovery following the corona crisis will trigger a massive increase in air traffic volume (Chen et al., 2020).

Apart from global warming impacts, increasing air traffic volumes has additional negative environmental impacts. Emissions of
noxious pollutants (e.g. NOx, SO2, volatile organic compounds [VOCs], CO, particulate matter [PM] and black carbon) substantially
reduce air-quality in areas surrounding large airports and contribute to severe physical diseases and premature mortality (He et al.,
2018; Hepting et al., 2020; Shirmohammadi et al., 2017; Targino et al., 2017). Flight-related noise emissions can cause stress, sleeping
disorders, and depression and thereby threaten the health of millions of persons by reducing well-being and quality of life (Basner
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et al., 2017; Hahad et al., 2019; Soeta and Kagawa, 2020). Therefore, transformative policy measures, transportation technology and
infrastructure development projects, and societal changes reorienting social norms, values and lifestyles to promote pro-environmental
changes such as reducing personal flight travels are required to decrease the amount of air traffic and its negative impacts (Barr and
Prillwitz, 2014; Cohen and Kantenbacher, 2020).

This study aims (i) to gain a better understanding of determinants of behavioral decisions regarding air travel, and (ii) to analyze
the restrictions and options consumers perceive for reducing their air travel in order to (iii) gain insights for the development of
corresponding measures, communication strategies and policy recommendations to reduce air travel.

1.1. Previous research and the model of justified behavior (MJB)

An obvious approach towards decreasing private air traffic is implementing policy measures to increase ticket prices such as the
introduction of emission related CO2 taxes for flights, additional (e.g. aircraft noise-related) eco-landing or eco-airport taxes, the
removal of existing subsidies for air traffic, the abolition of frequent flyer offers, or restrictions on cheap flight offers (e.g. by enforcing
minimum prices etc.; Buchert et al., 2001; Denstadli and Veisten, 2020; Gossling et al., 2017; Gossling and Nilsson, 2010; Huang and
Rust, 2011). However, the effectiveness of such financial measures may be limited (cf. Gama, 2017), and they tend to primarily restrict
air-travel of less wealthy persons, thereby conflicting with the social justice pillar of sustainability (Bohler et al., 2006; Hamilton, 1996;
Seyfang and Paavola, 2008). Higher-income earners fly more frequently than those with lower incomes, and imposing additional taxes
and increasing flight prices would enlarge this divide and further reduce the possibilities for less wealthy people to access distant
locations (Bruderer Enzler, 2017).

Furthermore, relegating flying to a high-cost upper class transportation mode could also enhance the social prestige of this activity,
thereby resulting in a rebound effect that may end up actually countering the effects of financial measures. In addition, public political
discussions and announcements of measures to increase flight prices could trigger additional rebound effects, as some people may try
to take advantage of comparably low airfares when realizing that substantial increases of prices can be expected in the near future. A
corresponding environmentally negative announcement effect in connection with such measures must therefore be expected (Riekhof
and Brocker, 2017; Sprenger, 2000). According to Van der Werf and Di Maria (2011), agents “may be induced to increase their
emissions in the interim phase between announcement and implementation” when they “know that at some future date emissions of
carbon dioxide will be subject to a tax or cap” (p. 14).

The above-mentioned considerations indicate the need to develop and implement complementary incentive measures aiming at the
improvement (e.g. of travel comfort, booking services, options to use travel time productively), acceleration (e.g. high-speed trains),
and extension (e.g. more and more direct connections) of alternative mobility offers via bus, train or ship and to facilitate corre-
sponding price reductions (e.g. through subsidies allowing lower travel prices and special offers) to increase the attractiveness of eco-
friendly transportation services (Buchert et al., 2001; Dallenbach, 2020; Gama, 2017). However, addressing the problem of flight
reduction by influencing individual mobility decisions may ignore the importance of broader societal transformations and social
practices (Barr and Prillwitz, 2014).

Changes in mobility patterns could be regarded as co-transformations of life- and work styles involving a sustainability-based
reorientation from efficiency principles towards sufficiency principles and novel approaches towards time management such as de-
celerations of life and mobility (Buchert et al., 2001; Chen, 2017; Lumsdon and McGrath, 2011). Therefore, when considering societal
changes and social practices reflected in individual mobility choices, it is important to investigate the determinants of behaviors
related to flight travel and understand in which cases or under what conditions travelers consider flights to be dispensable (Bohler
et al., 2006; Gossling et al., 2019; Olander and Thggersen, 1995).

Previous research has shown that economic factors, social influences, and the distance of travel destinations as well as psycho-
logical variables influence choices of transport modes. Pro-environmental attitudes, norms, and values promote ecologically friendly
mobility choices eschewing car or air travel (Bamberg, 2013; Bohler et al., 2006; Bruderer Enzler, 2017; Davison et al., 2014; Hunecke
etal., 2001; Morten et al., 2018). These findings are in line with general environmental behavior models such as the theory of planned
behavior (TPB; Ajzen, 1991, 2012; Lanzini and Khan, 2017; Morten et al., 2018; Sun, 2019), the theory of interpersonal behavior
(Ibrahim et al., 2018; Triandis, 1977, 1980), or the needs-opportunities-abilities model (Gatersleben and Vlek, 1998; Reisch, 2003),
which hold that attitudes, personal norms, subjectively perceived social norms, and further variables reflecting restrictions and options
or perceived behavioral control influence intentions and behaviors. However, studies also evince substantial inconsistencies between
environmental consciousness and values and environmental behavior in particular regarding mobility choices (BMU, 2004; Davison
et al., 2014). Since environmental behaviors involve moral dimensions, it seems important to consider personal moral norms in
addition to economic considerations and expected utilities (Ellemers et al., 2019; Muro-Rodriguez et al., 2017). Accordingly, some
scholars have recommended adding a moral component to the TPB (e.g. Kaiser, 2006; Kaiser and Scheuthle, 2003; Sun, 2019), which is
currently the most frequently applied environmental behavior model. Such factors seem crucial, as feelings of moral obligation and the
resulting (expected) experience of positive emotions that can accompany corresponding personal psychological and/or financial
sacrifices (e.g. when accepting longer travel time and higher price for a train-ticket compared to the flight option) have been shown to
motivate the relinquishment of flight travel (Araghi et al., 2014; Choi et al., 2018; Gossling et al., 2019; Schwirplies et al., 2019;
Schwirplies and Ziegler, 2016). Various studies have used the neutralization theory (NT) introduced by Sykes and Matza (1957) as a
lens to investigate psychological justifications as crucial determinants of environmental behavior decisions with moral implications
(Andersson, 2020; Chatzidakis et al., 2007; Diekmann and Preisendorfer, 1992; Fritsche, 1999; Hansmann et al., 2006; Hansmann and
Steimer, 2015, 2017; Schahn et al., 1995; Uba and Chatzidakis, 2016; Zhang et al., 2018).

Hansmann and Steimer (2015, 2017; also see Goldman et al., 2020) integrated requirements for environmental behavior models
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Fig. 1. Schematic depiction of the model of justified behavior developed by Hansmann and Steimer (2015, 2017) and Goldman et al, (2020)
integrating different classes of causal variables determining environmental behaviors (cf. Stern, 2000) with neutralization theory (Sykes and
Matza, 1957).

described by Stern (2000) with components of NT to develop the MJB, which regards personal motivational variables (e.g. attitude,
values, expected utilities, personal norms), social influences (e.g. group norms and dynamics, subjectively perceived social norms,
social interaction), personal skills and knowledge (Lu and Wang, 2018), situational restrictions and options (cf. Thorhauge et al.,
2020), and justifications and habits (cf. Lanzini and Khan, 2017) as important determinants of behavioral intentions and environ-
mental behavior (Fig. 1). The MJB thus incorporates various determinants of environmental behavior included in well-established
models such as the norm-activation model (NAM) by Schwartz (1977; De Groot and Steg, 2009), the theory of interpersonal
behavior introduced by Triandis (1977, 1980; Ibrahim et al., 2018), the TPB (Ajzen, 1991, 2012; Sun, 2019), the model motivation-
opportunity-ability model (Olander and Thggersen, 1995; Zhang and Lang, 2018), and needs-opportunities-abilities model (cf.
Gatersleben and Vlek, 1998; Reisch, 2003).

2. Conceptual frame and hypotheses of this study

The MJB was applied as conceptual frame in this study because it seemed ideal to investigate a broad range of possible determinants
of air travel behavior identified by previous research while also incorporating a consideration of moral aspects related to justification
tendencies. The MJB also represents a somewhat open framework that allows for an explorative investigation of restrictions and
options for reducing flights. On this basis, we investigated in which situations and/or under what circumstances avoiding flights
seemed feasible for the study participants, which we deemed crucial for developing concrete recommendations for transformative
measures and approaches including psychological, societal, and communicative as well as technological, infrastructure and man-
agement interventions. However, only selected parts of the MJB as depicted in Fig. 1 were considered in this study as no longitudinal
data on behaviors, persistence of intentions, and habit formation over time were obtained in the survey.

We expected that the explanatory MJB variables considered in this study would substantially contribute to predicting the intention
to reduce personal air travel. Seven hypotheses referring to different classes of causal determinants distinguished by the model were
formulated to express the expectations that:

. personal motivational variables (personal norms and general environmental attitudes; Hypothesis 1);
. social influence variables (prescriptive and descriptive social norm; Hypothesis 2);

. personal skills and cognitive variables (education level and environmental knowledge; Hypothesis 3);
. contextual variables (income; Hypothesis 4);

. justifications as a central element of the model (Hypothesis 5); and

. habits (Hypothesis 6)

DU WNBR

are significant predictors of participants’ intention to reduce their air travel.

The relevance of these different types of variables as causal determinants of PEBs has been substantiated by previous research, as
described above (cf. Stern. 2000). However, there are manifold ways to operationalize these types of variables, as a vast multitude of
contested psychological constructs and situational factors are potentially relevant. Accordingly, an explorative aspect of this research
was to incorporate an open question format to identify psychological and/or situational, contextual factors that open up possibilities
for reducing personal air travel. A further approach to investigate the completeness of the formulated prediction model and determine
whether further relevant factors for explaining intentions to reduce personal air travel need to be considered was the incorporation of
demographic variables (gender, age) in the prediction model. Thus, the inclusion of gender and age in the statistical model also served
an explorative purpose.
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Fig. 2. Schematic representation of research design, methodology and study goals.

Two additional model-related hypotheses were formulated in relation to the personal norms of the participants. The personal norm
not to take advantage of currently rather low flight fares under the assumption that prices will be increased in the future for pro-
environmental reasons was investigated. Discussions of policy measures employing financial instruments to increase air ticket pri-
ces (e.g. taxation of flights by CO2 taxes) have long been underway in Switzerland and other European countries (e.g. Baranzini et al.,
2004; Denstadli and Veisten, 2020). This raises the question of whether the discussion and expectation of such measures have elicited
negative environmental rebound effects (herein termed negative announcement effects) in the sense that travelers will take advantage
of currently low prices and fly more frequently to amply use the time left for cheap flights, which would be diametrically opposed to
reducing personal air travel. A prediction model for this personal norm was formulated using the other explanatory MJB variables as
predictors. Based on process assumptions of the NT (Sykes and Matza, 1957), which represents a main theoretical basis of the MJB, two
specific hypotheses were formulated in this regard.

NT assumes that rationalizations for norm violations in the past can serve as neutralizations that deactivate personal norms in
relation to similar norm deviations in the future. Negative environmental behaviors may thus be stabilized over time in a hardening
process and can thus become environmentally harmful habits (Agnew, 1994; Hirschi, 1969; Minor, 1984; Topalli et al., 2014).
Accordingly, it was assumed that justifications and resulting habits of negative environmental behavior may weaken and deactivate
positive personal norms as formulated in the following hypotheses.

7. It was assumed that justifications for negative environmental behavior would weaken the personal norm not to capitalize on low
flight fares (Hypothesis 7).

8. It was expected that the habit of frequent flying in the past would weaken the personal norm not to exploit currently low flight
prices (Hypothesis 8).

By testing these eight hypotheses, we aim to understand people’s intention to reduce the number of their flights better and gain
valuable information for the development of measures to support a corresponding behavioral change. In this regard, the MJB is used as
heuristic framework to enable the specification, application and testing of an integrative explanatory model as well as to facilitate an
explorative investigation of qualitative elements that may reveal novel factors helpful for the design of corresponding measures.

3. Method
3.1. Study design, survey implementation and participants

We implemented a mixed method survey study combining quantitative modeling and hypotheses testing with explorative quali-
tative research methods employing an open question format to better understand mobility choices, identify restrictions and options for
reducing air-travel and inform the development of corresponding measures (Fig. 2).

The online survey began on October 25th and ended November 19th 2019. The participants were recruited based on a random
sample from the resident population of the German and French language regions of Switzerland restricted to persons with internet
access and in the age range of 18-74 years. The prospective participants were asked whether they like to participate in a survey on
environmental topics. Participation was voluntary and participants received no payment. Corresponding invitations and links for
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Table 1

Descriptive statistics for motivational variables, social norms, and psychological capability variables.
Scale N M SD
Behavioral intention: Intention to do without or reduce air travel in the future for the sake of the environment * 1112 285 1.03
Personal norm: One should take advantage of current low airfares " 1156 3.40 0.88
General environmental attitudes scale 1206  3.08 0.57
Social norm (item A, injunctive/prescriptive): Friends and acquaintances expect you to avoid or reduce air travel in the future * 1005 2.13  0.88

Social norm (item B, descriptive): Friends and acquaintances take advantage of the current low air fares and visit many more attractive =~ 1156  3.40  0.88
destinations before air fares rise significantly in the coming years?”

Education level (no degree = 0 vs. academic degree = 1) 1204 0.37 0.48
Subjective knowledge: Level of knowledge on environmental issues/protection compared to Swiss population ¢ 1190 3.49 0.77
Income (low = 0 vs. high = 1) 1042 0.56 0.50
Justification scale © 1206 1.92 0.58
Habit: When I take a holiday, I travel by plane to my holiday destination. ' 1194 329 1.46

Note: The responses “I do not want to respond” or “I do not know” were considered missing values; thus, N varies between items. Scale values were
calculated including estimated missing values; accordingly, N = 1206.
@ scale: 1 = no to 4 = yes.
reverse scale from 1 = yes to 4 = no.
scale from 1 = low to 4 = high environmental concern.
scale from 1 = clearly below to 5 = clearly above average.
scale from 1 = low to 4 = high acceptance of justifications for negative environmental behaviors.
scale from 1 = never to 6 = very frequently.

survey participation were sent via email, and participants could choose whether they like to respond to the German or French version
of the questionnaire.

A total of 1219 people filled out the survey completely. A minimum duration of six minutes for answering the survey was defined as
a basic quality criterion for deliberate responses to exclude persons responding to the survey items superficially without consideration
of the content of the items. The responses of thirteen participants were excluded from the data analysis since they did not meet this
quality requirement. Thus, the answers of a total of 1206 persons were included in the data analysis. However, some items contained
answer options such as “I do not know” or “not applicable,” which were considered missing values (or replaced by missing value
estimates) in the statistical analyses.

The gender distribution was 51.1% male and 48.9% female, and ages ranged from 18 to 74 years (M = 47.6 years, SD = 15.04). The
percentage of academics with university or polytechnic degrees (MSc, BSc, Diplom, Magister) was 36.6%, whereas 63.3% stated that
they had no academic degree and 0.2% (N = 2) did not answer the question on highest completed education. The median household
income of participants living with their partners or parent(s) was in the range category of 9000-12,000 CHF per month, and the
median individual income of other participants was in the range from 5000 CHF to 7000 CHF per month (1 CHF ~ 1 USD at the time of
the survey). The income values were additionally divided by the number of persons living in the household to arrive at a unified
measure of income per person. An integrative, dichotomous variable generated on this basis distinguished between 44.1% of the
participants having less than 5000 CHF per month at their disposal (low income group) and 55.9% having 5000 CHF or more at their
disposal (high income group).

3.2. Questionnaire content

The online survey started with socio-demographic variables such as gender, age, education level, and income, followed by various
questions addressing the Fridays for Future movement and various other environmental behaviors which served research purposes not
focused on in this study. Next were items specifically addressing the topic of flight travel, followed by questions assessing more general
possible determinants of environmental behavior such as general environmental attitudes and acceptance of justifications for envi-
ronmentally negative behaviors. The items and the scales they formed will be described according to their conceptual role within the
MJB, starting with the dependent variable(s) to be predicted followed by the explanatory components, i.e. personal motivational
variables, social influences, personal skills and knowledge, contextual restrictions and options, and justifications and habits. The mean
values of the corresponding single item variables and scales are listed in Table 1 (for descriptive statistics of individual items within
scales see Appendix Table A1).

3.2.1. Behavioral intention and personal motivational variables

The main dependent variable was participants’ intention to reduce their personal air travel in the future, which was measured
through the item “Do you intend to do without or reduce air travel in the future for the sake of the environment?” (response scale 1 =
no, 2 = rather no, 3 = rather yes, 4 = yes; additional response options: “I do not know” or “not applicable”).

The personal motivational constructs serving as explanatory variables were personal norms and general environmental attitude. A
personal norm closely related to the reduction of personal air travel was measured through an item querying participants’ level of
agreement with whether “one should take advantage of the current low airfares and visit many more attractive destinations under the
assumption that airfares will be increased significantly in the coming years through taxes for environmental reasons?” (scale from 1 =
yes to 4 = no; with higher values thus representing a stronger pro-environmental personal norm). This personal norm also served as the
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dependent variable to be explained within a separate complementary analysis focusing on the relationship between general attitudes,
justifications, and habits on the one hand and personal norms on the other.

As a further personal motivational variable, general attitudes towards the environment were assessed through five items taken from
an environmental concern scale by Diekmann and Preisendorfer (2001); Diekmann et al. (2009)), to which an additional item was
added querying participants’ level of agreement with the statement “Environmental protection is very important to me.” All six items
(see Appendix, Table A1) were scored using the same four-point response scale (1 = strongly disagree, 2 = somewhat disagree, 3 =
somewhat agree, 4 = strongly agree).

3.2.2. Social influences

Subjectively perceived norms of important others in participants’ social networks were measured by the two items “What do you
think: Do many of your friends and acquaintances expect you to avoid or reduce air travel in the future for the sake of the environ-
ment?” (prescriptive social norm: what others expect us to do) and “What do you think: Will most of your friends and acquaintances
take advantage of the current low air fares and visit many more attractive destinations before air fares rise significantly in the coming
years?” (descriptive social norm: what others do). The response scale for both items ranged from 1 = yes to 4 = no for the former item
and was reversed for the latter item such that in both cases higher values denoted stronger pro-environmental social norms.

3.2.3. Personal skills and knowledge

Participants’ education level (with vs. no academic degree) and self-evaluated knowledge concerning environmental problems
were assessed as measures of personal skills and knowledge. The latter was measured by the item “How do you rate your level of
knowledge on environmental issues and environmental protection compared to the average Swiss population?” using a five-point
response scale (1 = clearly below average, 2 = rather below average, 3 = average, 4 = rather above average, 5 = clearly above
average).

3.2.4. Contextual restrictions and options

Participants’ income level was considered as a possible contextual restriction and option for reducing flights. Persons living with
their partners or parent(s) were asked about their commonly available household income and other participants were asked about their
individual income. To arrive at a single predictor variable for all participants, a dichotomous variable distinguishing between high and
low incomes was formed on this basis. Further contextual restrictions were explored using the open question “In which cases,
respectively under which conditions could you do without air travel or reduce it?” Responses to this question were not included in the
statistical behavior model but rather analyzed through a quantitative-qualitative content analysis to better understand participants’
personal requirements and mental models and to thereby inform conclusions and recommendations on how to best reduce flight travel
through diverse transformative measures.

3.2.5. Justifications and habits

Participants’ justifications for environmentally harmful behaviors were examined with what we term the Justification of Negative
Environmental Behaviors (JNEB) scale, which requests agreement ratings for four statements—for example, “I behave very envi-
ronmentally friendly in most areas of life, so it is also okay if I pollute the environment by some behaviors” (response scale: 1 = do not
agree at all, 2 = rather disagree, 3 = rather agree, 4 = I fully agree). All questionnaire items and the Cronbach’s alpha reliability of the
resulting justification scale are shown in the Appendix (Table A1). Participants’ flying habits were measured by asking them how often
they travel by plane to their vacation destinations (response scale: 1 = never, 2 = very rarely, 3 = rarely, 4 = occasionally, 5 =
frequently, 6 = very frequently).

3.3. Statistical analyses

IBM SPSS Statistics (Version 26 for Mac) was used to analyze the data. The eight hypotheses were tested by two multiple linear
regressions explaining (1) the intention to reduce flights in the future (Hypotheses 1-6), and (2) the personal pro-environmental norm
of not taking advantage of currently low flight prices based on the expectation of future increases (Hypotheses 7,8). Both, non-
standardized (b) and standardized (B) weights of the predictors within these regression models are reported, because p-weights
allow a better comparison between predictors and b-weights denote the concrete prediction model. Two-sided testing on the level of «
= 0.05 was employed. To avoid an accumulation of missing values in the analyses, the responses “I do not want to respond” or “I do not
know” (which were excluded from the numeric response scales) were replaced by the overall mean of numerical responses for the
respective item. The same procedure was applied to numerically coded dichotomous variables (e.g. non-academics = 0 vs. academic
degree coded = 1). Responses to the open question addressing options and conditions that would allow for the reduction of flights were
analyzed with a qualitative and quantitative content analysis based on the formation of various mutually non-exclusive categories. The
categories and assignment rules were defined partially theory- driven and partially data-driven, based on previous mobility literature
and a first screening of the responses. Issues and ambiguities emerging during the subsequent coding were discussed and resolved
through consensual decisions on assignments. Chi-square tests were calculated for the explorative investigation of relationships be-
tween the categories that were formed.
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Table 2
Results of a linear regression analysis on the behavioral intention to reduce flights.
b SE(b) i t Sig.p  (F vivariate)
(intercept) 1.482 0.270 5.480 0.000
Personal norm (not to take advantage of current cheap flights) 0.201 0.031 0.169 6.413  0.000
General environmental attitudes 0.423 0.046 0.239 9.265  0.000
Prescriptive social norm (highly specific for the dependent variable): Expectation of 0.326 0.027 0.259 11.988  0.000
friends to reduce flights

Descriptive social norm (less specific): Friends do not take advantage of cheap flights -0.049 0.029 -0.038 —1.686 0.092 (0.08*%)
Education level (non-academic = 0 vs. academic degree = 1) 0.009 0.046 0.004 0.202 0.840  (0.05™%)
Subjective environmental knowledge 0.012 0.030 0.009 0.416 0.677 (0.21%**)
Income (low = 0 vs. high = 1) -0.029 0.048 -0.013 -0.606 0.545 (-0.05™%)
Justification scale * -0.219 0.047  -0.122 —4.660  0.000 (-0.50%**)
Habit (traveling by plane to holiday destinations) -0.236 0.017 -0.333 —14.173 0.000 (-0.52
Gender (male = 1, female = 2) 0.067 0.043 0.033 1.542 0.123 (0.12%**)
Age (years) -0.003 0.001 -0.041 -1.871 0.062 (0.09**)
Mult. R (R% adjusted R?) 0.75 (0.56; 0.55)

Both, non-standardized (b) and standardized (p) weights of the predictors within the regression model are reported. The exact p values (sig. p) of the
weights within the regression model represent the basis of the hypothesis tests. Values of statistically significant predictors are printed in bold. The
last column shows supplementary bivariate correlations between predictors and intention.

*p < .05, **p < .01, ***p < .001 refer to the bivariate correlations (printed in brackets) that were supplementary conducted and were not considered
relevant for the testing of the hypotheses.

4. Results
4.1. Descriptive statistics of dependent and explanatory variables

Participants’ behavioral intention to reduce their future air travel was quite pronounced. Among the 1112 persons who provided
numerically interpretable responses to the corresponding item, 66.8% responded with “yes” (32.2%) or “rather yes” (34.6%), whereas
only 33.2% responded with “rather no” (18.9%) or “no” (14.3%). The average rating on the four-point scale was M = 2.85, which is
close to the response option “rather yes” (=3).

Consistent with the above, participants broadly shared the personal norm not to take advantage of currently relatively low flight
ticket prices. A substantial majority of 84.8% stated that one should “not” (61.1%) or “rather not” (23.7%) take advantage of low flight
prices, whereas only 15.2% said that one should exploit this advantage (9.4% “rather yes” and 5.8% “yes”) and visit multiple attractive
destinations before prices are increased by environmental taxes.

The mean values of further explanatory variables used in the subsequent multiple regression model to predict participants’
behavioral intentions to reduce personal air travel in the future are depicted in Table 1. As it shows, whereas most of these variables
were measured using single items, two were assessed using scales. The mean values of responses to the single items included in the two
scales are presented in Table Al of the Appendix along with results of the corresponding Cronbach’s alpha reliability analyses, which
resulted in an o of 0.8 for the general environmental attitude scale and 0.7 for the justification scale.

The mean value of 3.1 on the general environmental attitude scale reflects a rather high level of environmental concern, and the
mean value of 1.9 on the justification scale reflects a low level of agreement with justifications for negative environmental behaviors.
The mean value of 3.5 on the scale measuring participants’ subjective self-evaluated knowledge of environmental issues is significantly
higher than the knowledge of an average person of the Swiss population. A corresponding one sample t-test comparing the actual
ratings to the mid-point of the five-point scale (M = 3) representing the knowledge of an average person of the Swiss population
resulted in p < .001. The average rating of the frequency of participants’ past holiday flights was M = 3.3, which corresponds to
“rarely” (=3) with a tendency towards “occasionally” (=4). However, 11.6% and 7.9% of the participants stated that they “frequently”
and “very frequently” travel by airplane to their holiday destinations, respectively.

4.2. Linear regression model for the intention to reduce flight travel

Table 2 shows the results of the linear regression model regarding the intention to reduce flight travel. Two determinants, namely
habits (f = —0.33) and justifications (B = —0.12) evince significant negative beta-weights and thereby indicate higher resistance to
reducing flights, and indeed, the habit variable has the highest standardized absolute beta-value of all determinants. Determinants
supporting the intention to reduce flight travel are prescriptive social norms (f = 0.26), general environmental attitude (p = 0.24), and
the personal norm not to take advantage of current cheap flights (§ = 0.17), all of which are highly significant (p < .001). Thus,
hypotheses 1, 5 and 6 were confirmed. However, hypothesis 2 referring to social influence was only partially confirmed, namely in
relation to prescriptive social norms. On the contrary, descriptive social norms did not significantly contribute to the prediction of
participants’ behavioral intention.

Both variables measuring personal knowledge and skills (education level, subjective environmental knowledge) and the contextual
variable income did not prove to be significant predictors; therefore, hypotheses 3 and 4 are rejected. It thus turned out that only some
of the MJB predictors proved to be significantly related to the intention to reduce personal flight travel within the integrative
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Table 3
Results of a linear regression analysis on the personal norm not to exploit currently cheap flights.
b SE(b) B t Sig.p (T vivariate)
(intercept) 2.094 0.243 8.620 0.000
General environmental attitudes 0.277 0.042 0.183 6.615 0.000  (0.34%**
Prescriptive social norm (less specific for the dependent variable): Expectation of friends to -0.005 0.026 -0.005 -0.208 0.835 (0.15%*%*)
reduce flights

Descriptive social norm (highly specific): Friends do not take advantage of cheap flights 0.412 0.024 0.385 16.996 0.000  (0.44%*)
Education level (non-academic = 0 vs. academic degree = 1) 0.027 0.043 0.015 0.621 0.535 (0.02™%)
Subjective environmental knowledge 0.014 0.028 0.012 0.499 0.618 (0.14%**)
Income (low = 0 vs. high = 1) 0.030 0.044 0.016 0.674 0.501 (0.04™%)
Justification scale * -0.118 0.015 -0.199 —7.851 0.000  (-0.43***
Habit (traveling by plane to holiday destinations) -0.308 0.042 -0.205 —7.359  0.000  (-0.34***
Gender (male = 1, female = 2) 0.035 0.040 0.020 0.866 0.386 (0.08**)
Age (years) 0.005 0.001 0.079 3.289 0.001 (0.21%*%)
Mult. R (R adjusted R?) 0.64 0.41; 0.40)

Both, non-standardized (b) and standardized (p) weights of the predictors within the regression model are reported. The exact p values (sig. p) of the
weights within the regression model represent the basis of the hypothesis tests. Values of statistically significant predictors are printed in bold. The
last column shows supplementary bivariate correlations between predictors and personal norm.

*p < .05, **p < .01, ***p < .001 refer to the bivariate correlations (printed in brackets) that were supplementary conducted and were not considered
relevant for the testing of the hypotheses.

Short distance flights T 24,0%
Domestic flights —— 2,6%
Neighboring countries T—= 2,4%
Land connection destinations EEEE 1,9%
Europe | 20,2%
Intercontinental, long distance . 3,2%
Alternative transportation | SSSS———39,2%
Train 1 29,4%
Night Train /3 3,1%
Express train T3 1,6%
Car (Motorized individual traffic) ——1 4,0%
Bus T3 2,0%
Ship =3 1,2%
Holiday (including leisure trips) | 23,8%
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Fig. 3. Content analysis of responses (N = 993) to the open-ended question concerning options to avoid air travel (“In which cases would air travel
be most likely to be unnecessary for you?”). Note: The response categories are not mutually exclusive, as some responses could be assigned to more
than one category. Light (yellow) bars are inclusive to the antecedent dark (blue) bar (e.g. domestic flights and flights to neighboring countries were
both automatically counted as short distance flights). Responses that mentioned maximum travel distances up to 3000 km and/or maximum travel
times up to 4 h flight time (or 24 h travel time with an alternative means of transport) were also assigned to the short distance category. Thus,
according to this classification, short distances rather correspond to official definitions of short-to-medium distance flights (cf. Mensen, 2013). This
seemed appropriate for the present analysis since the responses addressing “Europe” as a whole, were considered as a generic medium dis-
tance category.

regression model. Nonetheless, the overall model fit was satisfactory with mult. R = 0.75 and an adjusted R-square value indicating the
explanation of 55% of the variance of participants’ behavioral intention. Neither demographic variable (gender and age) proved to be a
significant predictor; thus, they could not add to the explanatory power of the MJB model’s psychological variables. However, gender
and age proved to be significantly correlated with the intention to reduce flights in bivariate analyses (Table 2, last column), which
revealed higher flight reduction intentions among females than males and lower flight reduction intentions of older persons.

4.3. Linear regression model for personal norms not to exploit cheap flights

A linear regression model using explanatory variables of the MJB and demographic variables was used to predict the personal norm
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of the participants not to exploit currently relatively cheap flight prices due to anticipation that prices will be increased in the near
future for environmental reasons (Table 3). The overall model explained approximately 40% of the variance of the personal norm not
to exploit cheap flights (mult. R = 0.64). The habit of traveling by plane for holidays (p = —0.21) and the justification scale (p = —0.20)
had significant negative beta weights, which means that these two variables facilitate the exploitation of cheap airfares. In contrast,
descriptive social norms (§ = 0.39), general environmental attitude (p = 0.18) and age (p = 0.08) were significantly and positively
related with the norm not to exploit cheap airfares. Thus, hypotheses 7 and 8 were confirmed by the analyses.

However, prescriptive social norms did not turn out to be a significant predictor of the personal norm in this regression analysis.
Furthermore, neither variable measuring personal knowledge and skills (education level, subjective environmental knowledge) and
the contextual variable income proved to be a significant predictor. Thus, only some MJB predictors proved to be significant predictors
of the personal norm. Gender was not a significant predictor of personal norms; however, age proved to be a significant predictor
whereby older participants evinced stronger personal norms not to exploit low flight prices than younger participants. Bivariate
correlations (Table 3, last column) revealed additional significant relationships that did not surface in the multiple regression, namely
a positive bivariate relationship between subjective environmental knowledge and personal norms and stronger personal norms of
females than males.

4.4. Conditions and possibilities for reducing flights

A total of 993 responses were obtained from the participants for the open question regarding possibilities and preconditions for
reducing their personal flight travel. Participants’ responses were assigned to various categories that were formed a posteriori. The
resulting distribution of responses that could be assigned to one or more categories is depicted in Fig. 3. The response categories to
which the responses were assigned are accordingly not mutually exclusive. This is even the case for seemingly exclusive categories such
as “short distance” (entailed in 24% of responses) and “long distance” flights (3%); for example, the response “Short routes in Europe
under the condition there is a good train connection. Long distance stays of less than two weeks at destinations (longer trips)” could be
assigned to both categories (as well as to further ones).

As shown in Fig. 3, the most frequent response category was “if an alternative means of transportation is available,” which occurred
in 39.2% of the responses. The train was most frequently mentioned in responses mentioning alternative transportation modes; it was
included in 75% of such statements. A considerable number of persons (3.1%, N = 31) explicitly mentioned night trains, and at least
1.6% (N = 16) suggested high-speed trains. Notably, various responses mentioning night trains—for example, “If the supply of night
train connections increases again” or “In case night trains are (again) available”—referred to the reduction of night train connections in
recent years in response to economic pressures at least partly caused by increasing cheap flight connection offers (Collet, 2016; Detig,
2016; Forster, 2016). Only 2% of responses mentioned the autobus as alternative mode of transport, and all of those respondents also
described the train as an option. Ships were least frequently mentioned as an alternative mobility option (1.2%). Car travel was
somewhat more commonly raised (4%), and at least one such response referred to the possibility of car-sharing: “when the journey can
be made by train or carpooling.”

The second most frequent response category was “short distances” (24% of responses), which were mentioned slightly more often
than flights within Europe (20.2%). Both “short distances” and “European flights” were mentioned significantly more often than
“intercontinental or long-distance flights” (3.2%; for both chi-square tests, df = 1, p < .001 for both comparisons).

Responses of the category “holiday and leisure flights” (23.8% of responses) occurred significantly more often than those of the
category “business flights” (4.8% of responses; chi-square test, p < .001). Responses addressing holidays and leisure trips frequently
suggested changes in the holiday destinations and mode of transportation. The percentage of these responses that also explicitly
mentioned alternative modes of transportation was 21.1%, and the percentage of responses suggesting alternative means of trans-
portation to reduce business travel was in tendency, but not significantly lower at 12.5% (chi-square test, df = 1, % = 1.37, p = .242;
the test considered only those responses addressing either business or holiday trips but not both). However, many comments regarding
business travel proposed replacing flights with telecommunication methods such as video meetings, a suggestion that was never made
in relation to holiday travel.

Time (11.5%) and financial (10.5%) factors connected to avoiding flight travels were mentioned similarly often and were in most
cases related to alternative transport modes. Most responses addressing temporal issues mentioned the need for fast alternative means
of transport or night trains. However, there were also a few responses citing the need for more time at one’s disposal which would be
required to reduce air-travel (e.g. having longer holidays, supportive travel regulations in the company, when having more time after
retirement). Participants mentioning financial factors criticized the high cost of train travel and other means of public transport either
in absolute terms or in comparison to lower flight prices. Some responses only criticized low flight prices and argued that increasing the
financial costs of flying would be required to reduce air-travel.

Other responses explained that a high level of comfort with sufficient space and a good view of landscapes could compensate for the
longer duration of train or boat travel. In some of these cases, the act of travelling is apparently considered an enjoyable aspect of an
excursion or holiday. Quality aspects such as punctuality, having possibilities for eating and working, and sleeping well during travel
are also mentioned as pre-conditions for reducing flights through the use of alternative transportation means. Better booking sys-
tems—in particular for international longer distance train journeys spanning various countries—was an additional wish that was
expressed at least three times. At least one person suggested the provision of bicycle compartments in international trains as an option
to reduce flights.

Rather few participants shared restrictive policy-oriented proposals such as limiting continental flights (e.g. per person and year) by
law or even more radically to completely eliminate short distance air traffic connections between neighboring cities. One person
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mentioned limiting all flying activities such that each person takes only one flight per year. These suggestions complement purely
financially oriented policy suggestions such as subsidizing train traffic and introducing CO2 taxes for flights.

Choosing exclusively direct non-stop flights and making at least a certain part of an intercontinental long-distance journey by train
were additional suggestions to reduce flights broached by one person each. Another participant considered directly connecting trains
to all airports as a means to reduce domestic flights within Switzerland. Some responses denounce specific types of flights such as air
freight transportation of non-essential and luxury goods, military flights, air shows, pleasure flying in light aircraft, private jet flights,
or star-traveling to award ceremonies as unnecessary.

5. Discussion
5.1. Main findings of the model to predict environmental behavior intentions

In this study, the determinants of personal intentions to reduce air travel were investigated through the lens of the integrative MJB.
General environmental attitudes were shown to be the strongest positive predictors of intentions to reduce flights, followed by pre-
scriptive social norms representing corresponding expectations of friends, and the personal norm not to exploit cheap flight prices. In
contrast, the habit of traveling by plane to holiday destinations and the acceptance of justifications for negative environmental be-
haviors proved to be significantly negatively related to the intention to reduce flights.

The MJB explained 55% of the variance of participants’ intentions to reduce their flights which represents a rather high level of
explanative power. For example, according to a meta-analysis by Armitage and Conner (2001) based on 185 studies the TPB achieved
to explain on average only 27% of variance of behavior and 39% of the variance in behavioral intentions in a broad variety of domains
of environmental behaviors. Accordingly, it would seem promising to also apply the MJB approach to investigate further trans-
portation and mobility behaviors (e.g. car use, purchasing of electronic vehicles) and other environmentally significant behaviors in
distinct domains such as sustainable food consumption, recycling or energy use.

5.2. Habits and justifications as barriers for change

Participants, who frequently travel by plane to their holiday destinations, proved less willing to reduce their flights in the future
than those who used other means of transport or rarely travelled for vacations. This seems somewhat discouraging, as it implies that
those with greater potential to reduce the number of their holiday flights seem to be only willing to do so to a rather limited extent. This
result aligns with findings in a broad range of environmental behavior domains, thereby reinforcing the conclusion that habits are
connected to psychological inertia and personal self-concepts and therefore tend to be rather persistent and difficult to change (Gao
et al., 2020; Goldman et al., 2020).

The persistence of holiday flying habits obviously somewhat lowers expectations of positive environmental effects due to corre-
sponding self-limiting behavior changes. However, diverse intervention methods and techniques to change environmentally
destructive habits could start with raising awareness and providing insights regarding the negative environmental consequences of
current habits and thereafter use financial incentives, group activities, competitions or other approaches to induce people to try
alternative transport modes (Dahlstrand and Biel, 1997). The design of corresponding communication activities needs to consider
previous research on the effectiveness of different presentation and framing strategies. For example, findings of Avineri and Waygood
(2013) suggest that framing information on the consequences of traveling for the environment in terms of environmental losses
incurred by harmful mobility choices may be more effective than framing it in terms of positive effects achieved by environmentally
friendly transportation choices. Furthermore, awareness for the need to change environmentally harmful mobility habits may be
increased by informing travelers about the social dilemma connected to traveling choices where behavior aiming to maximize the own
benefit (apparent individual rationality), can result in negative overall consequences on the collective level (Hardin, 1968; Milinski
et al., 2008).

Intentions to reduce flights were weakened by the acceptance of justifications for environmentally negative behaviors. This con-
firms the important role justifications play as in allowing people to behaviorally deviate from their personal norms and values by
protecting themselves from self- and social blame (Chatzidakis et al., 2004, 2007; Diekmann and Preisendorfer, 1992; Hansmann et al.,
2006; McGregor, 2008; Sykes and Matza, 1957).

Previous research has consistently demonstrated that the acceptance of domain-specific justifications has a negative effect on a
broad range of corresponding environmentally significant behaviors ranging from recycling to car use (e.g. Gruber and Schlegelmilch,
2014; Hansmann et al., 2006; Uba and Chatzidakis, 2016; Zhang et al., 2018). The present study adds to these findings by showing that
a general justification tendency as measured by the JNEB scale developed for this study proved to be a significant (negative) predictor
of intentions to reduce the frequency of own flights. In addition, the present study confirmed previous findings showing that personal
attitudes, social norms, and justifications are significantly related with personal norms (De Groot and Steg, 2009; Garcia-Valinas et al.,
2012; Stern, 2000; Schwartz, 1977).

The mounting evidence base for justification processes playing a central role in behavioral decision-making processes in morally
relevant domains through legitimizing attitudinal-behavioral inconsistencies is thus further enlarged by this study (e.g. Antonetti and
Maklan, 2014; Chatzidakis et al., 2004, 2007; Cheng et al., 2014; Gruber and Schlegelmilch, 2014; McGregor, 2008). Communication
and education strategies should therefore reduce the acceptance of justifications for frequent flying, and political measures and
infrastructure and technology development should be designed in ways that likewise counteract corresponding justifications (e.g. by
decreasing the cost and time required for alternative modes of transportation, respectively).
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5.3. The potential of positive social and personal norms and attitudes for triggering change

Participants’ general environmental attitudes and personal norms related to flight reduction proved to be substantial predictors of
intentions to reduce personal air travels. A further powerful determinant of intentions to reduce flights was the subjectively perceived
prescriptive social norm representing the (assumed) expectations of important others that one should accomplish such a self-limiting
behavior change. This reinforces our understanding of humans as social beings thoroughly embedded in personal social relationships
and networks with certain values and practices. Personal attitudes and norms are influenced by the surrounding social values and
norms, which highlights the importance of efforts toward achieving pro-environmental behavior changes such as reducing flight travel
within the broader context of a sustainability-oriented transformation of society at large.

Presumably, few individuals will exclude themselves from encompassing changes in social practices if descriptive and prescriptive
social norms positively and synergistically interact in a congruent direction (Sowden et al., 2018; Thggersen, 2008). Accordingly, in
connection with future policy measures to increase the price of flight travels, the specific social norm not to exploit comparably low
airfares ahead of corresponding price increases should be promoted to prevent negative announcement effects.

5.4. Subjectively perceived options for reducing personal air travel

The responses regarding preconditions and opportunities for reducing or avoiding flights revealed a strong desire for viable,
attractive, comfortable, and cost- and time-efficient mobility alternatives as principal routes to reducing air-traffic. Responses related
to financial aspects suggest eliminating existing subsidies, increasing the taxation of air traffic, and imposing restrictions on cheap
flight offers or frequent flyer programs while concomitantly taking policy measures to decrease the price of more environmentally
friendly transportation modes (Buchert et al., 2001; Denstadli and Veisten, 2020; Gossling et al., 2017; Gossling and Nilsson, 2010;
Huang and Rust, 2011). However, both, measures that increase the costs of flying, as well as those reducing the cost of alternative, eco-
friendly modes of transportation are financial approaches which may eventually not strongly influence wealthy frequent flyers, and
could furthermore negatively impact social justice aspects regarding the options of less wealthy people for flying (Bruderer Enzler,
2017; Gama, 2017).

The most frequently mentioned alternative by far was traveling by train, which indicates the need to reduce train pricing, enable
faster connections, improve comfort and service quality, and generate better options to productively use travel time (Dallenbach,
2020; Gama, 2017). The further development of night-trains and high-speed train connections to replace short-distance and intra-
European flights merits special attention in this regard. Train connections that are even faster than current conventional high-
speed trains could be offered by possible future underground magnetic levitation (Maglev) train systems operating in vacuum tun-
nels (Saracoglu, 2016; Spielmann et al., 2008). A corresponding project planning denoted as Swissmetro was developed in Switzerland;
however was ultimately not realized. Reduced energy consumption could be expected for underground train systems operating in a
near vacuum tunnel system in comparison with conventional high-speed trains and above-ground Maglev trains such as the German
Transrapid due to the reduced air pressure in the tunnels (Baumgartner et al., 2000; Vuchic and Casello, 2002). In addition, under-
ground railway lines would mean significantly reduced land consumption relative to above-ground railways. According to Saracoglu
(2016), train systems like Swissmetro could therefore offer some advantages regarding environmental protection and climate change
mitigation as well as safety issues and land use policy and could also be economically viable in the long term in light of fast transport
performance and moderate operating and maintenance costs. However, a Swissmetro project would likely result in ecologically
negative rebound effects, as increased travel speed can lead to greater travel distances (Spielmann et al., 2008). Furthermore, un-
derground transportation may be less attractive and pleasant compared with above-ground railways or air travel, which offer daylight
and pleasing views of sky, clouds, or landscapes.

It seems clear that there is no single “best” mobility solution for all situations and travelers, as some may consider that “the way is
the goal” and prefer slow, comfortable motion, whereas others strive for reaching the goal of their journey as rapidly as possible.

Enjoyable private space and time represent important luxury goods, and their significance may increase further in the future (Chen,
2017; Reisch, 2001). As is the case for physical time, psychological or subjectively perceived time is also relative, and the analogy
between physical and psychological time seems particularly close in the behavioral domain of traveling, where both are measured
relative to space and movement. Hansmann and Kilchling (2005) distinguished two psychologically distinct categories of individuals,
namely time functionaries and time jugglers, who may also be considered two types of travelers. Time functionaries tend to have a
linear understanding of time and focus on acceleration qualities such as speed, efficiency, punctuality, and diligence, whereas time
jugglers tend to perceive time in a cyclic and event-oriented way and focus on deceleration aspects such as patience, slowness, stamina,
endurance, and awareness (Kilchling, 2003). However, these two types of time relatedness may not solely be considered as fixed time-
personalities; the same person may be in a deceleration mode during one journey and in an acceleration mode during another.

Both rapid acceleration-oriented as well as comfort-, joy-, and experience-oriented alternative transportation modes need to be
facilitated, promoted, and further developed to effectively reduce air traffic. In this context it needs to be acknowledged that trains are
not the sole means of reaching long-distance destinations. Increasing the role and attractiveness of ship traffic likewise represents an
essential option. In addition, participants’ responses indicated that replacing physical meetings with electronically mediated formats is
an important, and rather well-accepted approach for reducing business-related passenger air traffic.

5.5. The corona crisis as trigger of change
Since this survey was conducted, the corona crisis has imposed a reduction of flight traffic worldwide. It has showed that depending
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Table Al
Descriptive statistics and Cronbach alpha values of the scales measuring general environmental values and Justification of Negative Environmental
Behaviors (JNEB).

Items N M SD I (item Cronbach’s - (i jtem
scale) deleted)

General environmental attitudes scale Cronbach’s alpha o= 0.80

1. If we continue as we have been doing, we are heading for an environmental disaster. 1127 324 083 0.67 0.74

2. In my opinion, many environmentalists greatly exaggerate the importance of the environmental 1129 2.97 1.00  0.61 0.76
problem. *

3. For the sake of the environment, we should all be prepared to reduce our current standard of 1164  3.01 0.85 0.57 0.77
living.

4. Environmental protection measures should be enforced even if they result in job losses. 1066 2.64 089 0.55 0.77

5. It is still the case that politicians do far too little for the environment. 1146 3.13 0.88 0.50 0.78

6. The protection of the environment is very important to me. 1191 349 059 0.46 0.79

JNEB scale Cronbach’s alpha o= 0.67

1. There are more important things in life than protecting the environment, so to a certain extentit 1164 1.56 0.78  0.45 0.61
is justified to pollute the environment.

2. The impact of a single person’s environmental behavior is small, so it is not worth limiting 1169 159 0.80 0.43 0.62
oneself for the environment.

3. I behave very environmentally friendly in most areas of life, so it is okay if I pollute the 1128 243 0.88 041 0.64
environment with some behaviors (such as going on holiday now and then).

4. Environmentally friendly behavior is often more expensive than environmentally unfriendly 1120 2.06 090 0.53 0.55

behavior, so it is okay if I pollute the environment through some behaviors (such as flying to a
holiday destination now and then instead of travelling more expensively by train).

Items on both scales used a four-point Likert scale (1 = do not agree at all, 2 = rather disagree, 3 = rather agree, 4 =I fully agree). The responses “I do
not want to respond” or “I do not know” were treated as missing values and N accordingly varies between items.

@ For this statement, the response scale coding was reversed to enable its inclusion in the General Environmental Attitude scale. Reported means (M)
for these items show the reversely poled scaling such that high values represent positive environmental attitude.

on situational and societal requirements, flight traffic can indeed be reduced and partly substituted. Moreover, the corona crisis has
highlighted the importance of the health and safety aspects of flying, which were barely mentioned by respondents of this survey but
have since gained tremendous consideration.

Many of the options for reducing flights addressed in this study—such as replacing face-to-face business meetings with online
meetings, or choosing short- rather than long-distance holiday destinations—have substantially contributed to air traffic reduction
during the corona crisis. However, some options need longer term planning and preparation, such as the installation of faster train
connections using high-technology trains such as Maglev or Swissmetro. In addition, policy measures for better surface public
transport connections with more comforts and amenities, shorter travel times, and more affordable prices are needed (Gama, 2017;
Dallenbach, 2020). Complementary, there is a need for the development of better technological tools for virtual meetings and online
encounters. In addition, possibilities and options for more environmentally friendly air transportation technologies should not be
overlooked.

5.6. Limitations and future research needs

One limitation of this study is that it only measured participants’ stated intentions and preferences, which have been demonstrated
to deviate from actual behavioral decisions regarding individual mobility (Wardman, 1988). Further studies using longitudinal
measures based on observations or self-monitored behaviors are needed to validate and elaborate upon the present findings.

An additional limitation of the current study is that except for general environmental attitudes and justifications, which were
measured by short scales, psychological constructs were measured by single items, which could have limited their explanatory power.
In similar vein, the four items of the JNEB scale may likewise be supplemented by further ones to arrive at a more encompassing scale.
NT (Sykes and Matza, 1957) distinguished five different types of justifications, namely (1) denial of responsibility, (2) denial of injury,
(3) denial of the victim, (4) condemnation of the condemners and (5) appeal to higher loyalties, which are not fully covered by the
current four-item scale. An item addressing condemnation of the condemners is missing in the JNEB scale as it stands now and may
thus represent an important supplementation to be tried and tested (e.g. an item asking for agreement to the statement that “persons,
who criticize frequent flyers, are usually the ones flying frequently themselves”). Further types of neutralization techniques may also
be considered in the scale. For example, Kaptein and van Helvoort (2019) recently developed a circumplex model with four categories
of neutralizations (distorting the facts, negating the norm, blaming the circumstances, and hiding behind oneself) each containing
three neutralization techniques and more specific sub-techniques. Uba and Chatzidakis (2016) likewise identified some novel
neutralization techniques which have not been described previously and may hence inform an extension of the JNEP scale. For
example they observed various justifications arguing that one person alone cannot make a difference as long as the others do not
change their behavior, and assigned these statements to a novel separate neutralization technique named “change - locus of control
argument”. In addition, the latter study opened up an important perspective for future research as it investigated the formulation and
functioning of counter-neutralizations in the sense of affirmations that confront or weaken neutralizations and may hence promote
positive environmental behavior and narrow the norm-behavior gap.
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An additional issue not addressed in this study is compensation schemes for negative externalities (CO2 emissions, noise) caused by
airplanes (Babakhani et al., 2017; Blasch and Farsi, 2014; Choi et al., 2018; Székely et al., 2016). Investigations into this approach seem
important as many flights will presumably (at least subjectively) remain indispensable for many individuals. Finally, it needs to be
considered that this study was conducted in Switzerland, an affluent, technologically highly developed western country of rather small
geographical size. The findings of this study were influenced by the Swiss context, which limits to some extent their generalizability.
Nevertheless, the findings and recommendations identified in this study may inspire the search for strategies to facilitate sustainable
mobility patterns in other countries.
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