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Abstract: The purpose of this study is to investigate in depth the perspectives of sustainability
scientists regarding academic air travel, with an emphasis on cognitive dissonance and associated
coping and rationalisation strategies. The research design is case study-based, focusing on a
sustainability-focused academic unit in Germany. Thematic content analysis was applied to the
transcripts of 11 interviews with sustainability scientists. Analytic codes were informed by prior
previously identified cognitive dissonance reduction strategies. The research design is interpretative
rather than seeking representativeness. Most of the academics questioned experience some degree of
cognitive dissonance relating to the disjunction between their sustainability knowledge, attitudes
and flight behaviour. While this dissonance relates—as expected—to the inconsistency between
pro-environmental attitudes and flying, it also relates to the contradiction of social norms that
support academic flying. To resolve feelings of dissonance, the interviewees report behavioural
change, suppress inconsistencies and use various justifications that include denial of control, denial
of responsibility, comparisons and compensation through benefits.

Keywords: flying; academic; sustainability; scientists; cognitive dissonance

1. Introduction

While civil aviation is responsible for only some 2% of anthropogenic carbon dioxide (CO2)
emissions, in addition to CO2, other greenhouse gases such as nitrogen oxide (NOx), aerosols and water
vapour (H2O), are emitted at high altitude, increasing radiative forcing [1]. While all forms of fossil fuel
combustion for transport and other purposes have negative environmental effects, aviation has attracted
critical attention in part due to the assumption that it is discretionary rather than essential—a view that
is, of course, debatable. Nonetheless, technological solutions for aviation radiative forcing have been
slow in coming [2] and on-going efficiency gains are unlikely to compensate for the ongoing growth
of air-travel consumption [3]. In the context of increasingly stringent climate targets, fossil-fuelled
aviation emissions may soon consume the major part of national emission budgets [3]. Given the
resistance of the aviation sector to meaningful climate-related policy constraints [4], the onus has fallen
on individuals to change their behavior. Yet voluntary renunciations in relation to air travel are not
easy to achieve, even among those who are environmentally aware [5].

Awareness of the adverse effects of flying does not necessarily lead to flight renunciation [6,7].
Even those who identify themselves as environmentally conscious still choose to fly [8–10] or in some
way experience pressures to fly. Given this, it would not be surprising to find that academics working
on climate change and sustainability topics, who professionally seek to increase related knowledge on,
and understanding and awareness of their topic, may to some extent experience an attitude–behavior
gap in relation to their air-travel behavior [11].Yet there is little work probing the social psychological
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processes involved in such groups. Moreover, as social role models, their behavior may influence
others’ intentions to change their own behavior [11,12]. Finally, in terms of the rationale of the study,
although there is research concerning the institutional factors that hinder reductions in academic
air travel [11,13–17], research concerning individual-level processes relating to flight reduction is
scant [9,18].

A variety of individual-level theories are available for helping to explain attitude-behavior gaps.
Here we use the theory of cognitive dissonance, as it is arguably the most specifically applicable
approach for understanding dissonance per se. It might also be noted that the lesser-known theory
of cognitive polyphasia [19,20] proposes that people move between different ways of knowing or
rationalities in different social contexts and thus avoid dissonance in this way. This approach arguably
also merits further investigation in the context of discretionary flying, but here we focus on the
application of cognitive dissonance theory [21].

According to the latter, inconsistency between cognitive elements (e.g., between cognitions about
attitude and cognitions about behavior) causes aversive feelings in people, characterized by tension
and discomfort. In order to reduce these negative feelings, behavior changes are one option, besides
attitude changes and further resolution strategies [21–23]. Various studies have found that people
rather tend to justify their flying behavior or deny its impact, instead of changing their behavior
e.g., [2,5–7,9,24–26]. However, few studies of air travel have explicitly based their investigation on the
framework of cognitive dissonance [8,10] and none (to our knowledge) have researched sustainability
scientists from this perspective.

This study aims to close this research gap and examines whether a small group of sustainability
scientists experience an attitude–behavior gap regarding their air travel behavior in an academic
context; whether they experience feelings of dissonance if they continue to fly; and how they resolve
such feelings, if they exist. The study also investigates an allied line of research: McDonald et al. [10]
found that people can also experience feelings of dissonance that relate to a positive social norm of
flying. That is, dissonance reflecting the normalization of flying and that may hinder people from
flying less. As this may well be relevant in an academic context, the study pays particular attention to
the possibility of dissonance arising from socio-professional norms.

The next section provides a theoretical overview of how feelings of dissonance are aroused,
how different types of dissonance have been classified in the literature and similarly what types of
dissonance reduction strategy are available. The methodology section describes the method of data
collection (i.e., problem-centered interviews) and the mode of data analysis. Subsequently, key findings
are presented and discussed. The discussion section includes comments on the limitations of the study
and implications for future research. The study concludes with a summary of the key findings and
their further relevance.

2. Theoretical Frameworks

To analyze and understand the origins of dissonance in this context, the study draws particularly
on the self-standards model of cognitive dissonance of Stone and Cooper [27], as well as on findings by
McDonald et al. [10]. Whereas the main focus is on forms of dissonance directly aroused by potential
and actual inconsistencies between attitudes and behavior, the study also aims to identify the origins
of such dissonance, with a view to understanding what might hinder individual behavior change.
The dissonance resolution strategies are informed primarily by the work of Juvan and Dolnicar [8] and
also McDonald et al. [10].

2.1. Origins of Dissonance

The self-standards model of cognitive dissonance by Stone and Cooper [27] proposes a
synthesis of several concepts and approaches to the role of the self in dissonance processes:
(i) self-consistency [28,29]; (ii) self-affirmation [30]; and (iii) the New Look perspective of Cooper
and Fazio [31]. According to self-consistency theory and the self-affirmation theory, people experience
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feelings of discomfort if they perceive inconsistencies between their actual behavior and personal
standards or self-expectations [28,30]. In contrast, Cooper and Fazio [31] suggest that cognitions about
the self are irrelevant to dissonance arousal. Instead, violations of societal or normative standards
of behavior underpin cognitive dissonance. Stone and Cooper [27] propose that these distinct
approaches are complementary: that idiographic dissonance is aroused if the behavior contradicts one’s
own behavioral expectations, while nomothetic dissonance is aroused if the behavior is compared to
normative (societal) standards. Hence McDonald et al. [10] propose pro-environmental individuals
may experience two distinct types of dissonance: the feeling of being out of line with their own green
ideals if they choose to fly (idiographic dissonance); and the feeling of being out of line with the social
norm of flying if they choose not to fly (nomothetic dissonance).

2.2. Resolution Strategies

Based on previous work referred to above, four types of justifications are identified as likely to
be particularly relevant for this study: denial of control, denial of responsibility, comparisons and
compensation through benefits. Though none of these justifications resolves the actual inconsistency
between attitude and behavior, they are posited as helping to overcome feelings of dissonance.
Regarding denial, Stoll-Kleemann et al. [32] argue that individuals justify inaction on climate change
issues by highlighting distinct barriers to behavior change. This might especially be the case if the
costs of such changes are perceived as high [5].

Juvan and Dolnicar [8] further differentiate denial of control from denial of responsibility. Denial
of control may apply if a person states that the flying behavior is not under their control due to
external circumstances [8]. This mainly include justifications related to the travel product (e.g., time,
costs, convenience), but also to the travel context (e.g., attendance to specific events) [10]. Denial of
responsibility is observed when a person thinks that his or her individual behavior cannot make a
difference, which often includes feelings of powerlessness [8,32].

Furthermore, flying behavior can be justified through compensation by the benefits. In a tourism
context, those benefits may include the economic profit of local communities at the destination [6,8],
social and cultural exchange [6], or personal benefits [24]. In terms of the theory of cognitive
dissonance [21] this strategy can be interpreted as the addition of cognitive elements in order to reduce
negative feelings of dissonance.

A third main strategy of both self-affirmation and dissonance avoidance is the comparison of
one’s own behavior with the behavior of others. Festinger [33] held that people generally compare
themselves to others in order to define themselves. In this specific context, comparisons with less
environmentally-aware persons or even whole industries can be used to feel better about one’s own
behavior [8]. This involves ‘downwards comparison’.

Finally, at least in experimental settings, feelings of dissonance can be reduced by distraction [34]
or forgetting [35]. A shift of attention away from the inconsistency can help to avoid negative feelings
of dissonance, whilst forgetting about the inconsistency may help to reduce those feelings afterwards.

3. Materials and Methods

3.1. Data Collection

The empirical material was collected via 11 interviews with academics working on
sustainability-related topics at a German university, between June and July 2019. None of the
academics work specifically on sustainability in relation to aviation, but they are all specialists in
sustainability-related topics and debates. Besides their area of professional focus, another selection
criterion was the involvement in international projects and/or the participation in international
conferences. As the academic requirements differ from position to position, the level of seniority might
have an impact on the attitude towards flying and the actual flying behavior of the interviewees [11].
Therefore, the interviews were conducted across a range of levels of seniority (three full professors,
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two junior professors, two postdocs and 4 PhD students). Further selection criteria were regarding
gender-balance (six male, five female) and a variety in age (27 to 62 years).

Thematically, the interview guide focused on the following themes, with feelings of dissonance
identified and probed when these arose: awareness of the environmental effects of air travel; attitudes
towards air travel and the environment; any feelings of dissonance and resolution strategies; and any
recommendations for institutional change to reduce academic flying. With the written consent of the
interviewees, interviews were audio recorded and transcribed verbatim.

3.2. Data Analysis

Qualitative content analysis [36] was applied, including deductive and inductive elements. A first
categorization of the data was based on theoretical considerations concerning the attitude-behavior gap
and cognitive dissonance [8–10,21,23,27] and existing studies about the specific context of sustainability
scientists [11,12,37]. For the coding, the software program MAXQDA was used. To compare interviewee
perspectives, the coded data were summarized within distinct subcategories and an overall thematic
summary served as starting point for the evaluation of the following findings, which we present below
with illustrative quotations. The quotations are allocated a scientist [S] number, to indicate the variety
of sources, although these are anonymous.

4. Results

4.1. Attitude–Behavior Gap and Feelings of Dissonance

All of the interviewees were aware of the negative environmental effects of air travel. Almost
all referred to the high carbon emissions of air traveling and its impact on climate change. The
interviewees described the effects as “terrible” [S4], “awful” [S5], “catastrophic” [S7], “horrible” [S8] or
“super bad” [S11]. The distribution of their views on air travel are also indicated in Figure 1.
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Figure 1. Perceived importance of reducing air travel: interviewee ratings on a five-point scale.

Moreover, most thought that sustainability scientists should lead by example and reduce their
air travel:

And I think that increasingly our legitimacy as sustainability scientists will rightly be questioned,
if we are traveling and then preaching to other people that they are being unsustainable. I think if
we, who know what is happening and who know the damage of this, if we are not prepared to make
individual changes, then how can we expect anyone else to? [S7].

They especially criticized flights for short meetings, networking or conferences:

There is really no excuse for us just to have thousands of people fly around the world for a conference.
That is just absurd. hmm, and we need to be showing the way on that front [S10].
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All had used air travel for academic reasons in the last twelve months. Counting one flight
every time an airplane was boarded, the interviewees reported an average (across interviewees) of
0.5 work-related flights within Germany; 2.9 flights within Europe and 5.4 flights outside Europe in
the last year, averaging overall 8.8 flights per person for academic purposes. The number of flights
differed at distinct career stages. On average, full professors made 12.4 flights in total, junior professors
7 flights, postdoctoral researchers 9.5 flights and PhD students 6.8 flights (Table 1). This concurs with
Wynes et al. [38], who also found that that GHG emissions per individual flyer increased within the
career stage.

Table 1. Flying behavior of sustainability scientists in the last 12 months: mean values split by career
level and destination.

Flying Behavior in the Last 12 Months PhDs Postdocs Junior Profs Profs

Flights within Germany 0 1 2 0

Flights within Europe 2.8 2 3 3.7

Flights outside Europe 4 6.5 2 8.7

Flights in total 6.8 9.5 7 12.4

Confronted with the inconsistency between their awareness about the negative environmental
effects of air travel and/or the claimed importance of reduction of air travel, almost every interviewee
expressed feelings of dissonance. While few interviewees reported having a generally bad feeling or
feelings of discomfort, many claimed to feel guilty or frustrated.

In addition to the variety of types of feeling, differences in intensity of feeling were also present.
Some interviewees expressed very strong feelings of dissonance, while others were less emotionally
involved (Table 2. Illustrative feelings of dissonance-related discomfort expressed by the interviewees
Table 2).

Table 2. Illustrative feelings of dissonance-related discomfort expressed by the interviewees.

Of course, I feel really bad, when I have to travel by plane. But I would say that–hmm–I do not, I mean, I feel bad, but then I do not
really. It is not my constant thought [S1]

It makes me feel, hmm, uncomfortable [S3]
So I feel extremely guilty whenever I do fly [S7]

It is incredible frustrating. And it is upsetting [S4]
On a personal level I find it heart-breaking. I actually struggle to talk about these issues without getting really emotionally [S7]

Three of the 11 interviewees explained that they do not experience those feelings [S2, S6, S8]. One
said that he might feel more uncomfortable talking about these inconsistencies in a different setting, on
a less intellectual level [S10].

4.2. Origins of Dissonance

The sustainability scientists identified various inconsistencies as origins of their feelings of
dissonances, with some attributing these to idiographic types, others nomothetic types or others to both
types at the same time. Many of the scientists seemed to experience types of idiographic dissonances
between their pro-environmental ideals, which entail expectations towards themselves, and their
contradictory behavior:

And sometimes I am little bit frustrated, because, hmm, as a sustainability scientists or someone
working in the field, ehm, it is very depressing at times. Because you are constantly, constantly, hmm,
having the feeling that you are not doing enough. And that you are not doing it well. And that you
are harming the planet [S3].
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Furthermore, some described an inconsistency between the norms of sustainability, which they publicly
form and express, and their own behavior. Thereby, especially the expectations from others, raised by
the scientists’ narratives and advices, seem to play a crucial role [S5, S10].

One interviewee described an inconsistency between expectations of his colleagues and his air
travel behavior, without having these expectations by himself:

Because most of them they are very engaged with sustainability in the personal level (laughs). And
I am not. Not that much. hmm, so that is why I was feeling like hmm that I was not fulfilling the
expectations of my colleagues. That is the thing (laughs) [S6].

On the other hand, some interviewees also stated that they experienced feelings of dissonance if
they tried to reduce, or did actually reduce, the number of flights that they take, due to the normalisation
of flying in an academic context:

( . . . ) when the organizers think that flying is okay, then I did not want to be the one/be this eco-person
saying ‘No, no. I am not going to take these flights, because—hmm—how dare you book flights for
me’ [S3].

4.3. Resolution Strategies

4.3.1. Behavior Changes

About half of the interviewees stated that they had reduced their flights in the past. One
interviewee said that she “( . . . ) made a conscious effort to stop flying” [S7]. But none of the scientists had
completely quit flying in an academic context. Yet, many of them said that they reduce certain types of
flights. These included flights within Europe or certain travels in the academic context, such as those
to conferences or short meetings. One described very concrete efforts to reduce more than personal air
travel in the research context:

So, instead of having eight researchers that need to travel there, instead we have sort of a central
workshop that then trains people to go and do these different methodologies in their different places. So
I think we can cut out about half of the travel requirement doing that [S7].

Some of the interviewees further emphasized their pro-environmental behavior in other
consumption areas, claiming that: “it is also the overall footprint that is important” [S8]. This
for example included no car use, a vegetarian diet or second-hand shopping [S8, S9, S10].

Only a few saw carbon offsetting as a meaningful option for reducing emissions. One referred
to a planned compensation program with food forests for the flights of her research group [S3] and
another plans to compensate step by step for all his past flights [S11].

4.3.2. Justifications

All of the interviewees combined the four presented types of justifications for their air travel
behavior, reducing feelings of dissonance without solving the actual inconsistency. Denial of control
was very prominent. Almost all named external circumstances caused by the travel product (journey
time, no alternative, costs, comfort) and the travel context (expectations by university and project,
career progression, research) as reasons for why they cannot stop flying. All considered journey time
as a factor that made it almost impossible to not take a plane:

It is possible to travel to Stockholm by train, which I have done in the past. And I have actually run
out of time from too many demands on myself, hmm, to still be able to do that [S2].

Lacking alternatives and affordable costs were also named as reasons for flying by many of the
scientists, whereas comfort in total seemed to play the less important role. Some of the interviewees
stressed that they find train travel to be even more comfortable than traveling by plane. Furthermore,
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almost all named expectations set by the university and their project as reasons for why they must
fly. Many also thought air travel necessary for their career, including traveling to certain events,
conferences or job interviews. At the beginning of their careers, in particular, attendance at certain
events and networking was perceived to be very important [S1,S2,S7]. However, there were also some
critical voices regarding the need for flying for career purposes:

So, I think the culture we have of short meetings at large distances away is completely superfluous. (
. . . ) I think the idea that we must meet as much as we do for networking and conferences and so on
and to get ahead in your career and so on. I think it is simply false [S2].

Additionally, flying was often claimed to be necessary for research as many of the scientists were
involved in international research projects. To them, the presence in a certain research area seemed
irreplaceable for various reasons: to understand the specific regional circumstances, to maintain
relationships, to create trust, to speak face-to-face, etc. Referring to these circumstances in the academic
context, which were also described in previous studies [15,16,38], the interviewees stressed having no
other option than to fly.

Most of the interviewees considered themselves to be responsible for their behavior and behavior
change per se to be highly relevant here. Nonetheless, some did deny responsibility:

( . . . ) and also to be clear, like I am one of seven or so billion people. Which means I have one seven
billionth of responsibility to save this planet. It is not like my job to now save the world [S2].

A lot of the interviewees also stressed the necessity of deeper, systemic changes. Although this
might not be understood as a concrete form of responsibility denial, it might serve to release some of
the burden or discomfort of individual responsibility in the direction of institutions.

The strategy of belief in compensating for the negative impact of air travel via personal or social
benefits can also be observed. The personal benefits referred to included: getting to know other places
and cultures, gaining experiences and perspectives and also the adventurous and emotional aspects
of traveling:

I have always loved it. hmm, I really enjoy new things. I enjoy exploring. I enjoy travel. hmm, I love
seeing the world from above. I think that is really unique [S4].

Some interviewees emphasised that traveling makes them a happier person [S4, S10] and seem to
see traveling as part of who they are:

(...) just being in one place all the time is actually from a life-style perspective not something I am
concerned about. Because I enjoy hmm being/living in multiple places and traveling and doing that
(...) [S10].

As a consequence, S9 describes colleagues, who do not travel, as scientists, who “have more or
less given up”.

Some of the interviewees distinguished between different travel purposes, viewing some as
justifiable others not. In this regard, the length of time spent abroad played a significant role for some
[S8,S11] and also the extent of the benefit gained during or via the journey [S6]. With regard to the
latter, social benefits referred to included: global connectedness and exchange, increased intellectual
diversity and better research results. Some of the scientists said that the results of their research might
outweigh the negative effects of their personal air travels:

hmm, but I think making this contribution of helping to change the way people think about stuff

has/that is the single most important challenge of our times. (...) And if that entails some flying it is
probably necessary [S2].
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Many interviewees further stressed that they try to combine different purposes (especially leisure
time and work) if they fly in order to get the most out of it and make the travel ‘more justified’.

Some interviewees used comparisons. They all compared the group of sustainability scientists
with other socio-professional groups, such as academics from other faculties or tourists. In this way,
they sought to convey that sustainability scientists fly less and worry more about their flying behavior
than the others.

4.3.3. Forgetting/Distraction

Some of the interviewees consciously avoided thinking about the inconsistency between their
pro-environmental attitude and knowledge about the negative effects of air travel and their own travel
behavior. It seemed that they were very aware about the negative feelings that would arise if they
confronted themselves with this inconsistency and, therefore, they actively avoided those thoughts:

I think that, if I am being honest, I do not reflect on it in a serious way. Because it would be too/I mean,
you know, if I am being intellectual, you know, the kind of dissonance that it would create would make
one not enjoy next time [S10].

4.4. Recommendations for Institutional Change

Few interviewees thought that their university facilitates individual reductions in air travel.
Some had the impression that the university rather works against air travel reductions by offering
global study programs, enhancing global research projects and offering financial support for travel
[S6,S7]. Some thought that the only interventions that might reduce air travel are enhanced ease of
videoconferencing [S2] and funders/travel authorisers requiring an explanation for why air travel is
chosen [S1,S5]. Others also suggested incentives such as discounted rail travel and support for train
booking. Suggestions for restrictions included strict limitations on the number of flights per faculty
member per year, the prohibition of flights in Germany or Europe and the elimination of funding for
particular conferences. Measures relating to increased time flexibility concerned allowing longer travel
time to events and more flexibility for combining private purposes with business travel. Some called
for the inclusion of compensation costs into cost calculations and the accounting of the carbon footprint
of each department, faculty or written paper, combined with emission reduction goals. Others saw a
general mindset shift within the academic culture as required:

So, a lot of the reasons why travel needs to be so super fast is that we are in this hype- charged super fast
environment. (...) I mean it is this insanity overall that needs to change and then everything else will
change. So see, I do not believe in faster alternatives. I believe in a slowing down of what we do [S2].

This mindset shift might include time aspects, but also other aspects such as the chosen research
areas themselves. Table 3 summarises the interviewees’ suggestions.

Table 3. Interviewees‘ recommendations for institutional change.

Facilitations
Support for train booking

Improved teleconferencing equipment

Incentives
Special train offers (e.g., BahnCard 25/50)

Accounting of carbon footprint of each department, faculty etc. or per written paper combined with reduction goals
Specific incentives (e.g., accommodation upgrade) for scientists using non-aviation transportation

Restrictions

Limitation of number of flights per faculty member per year
Prohibition of flights within Germany/Europe

Establishment of train travel as first priority within Europe
Reduction of conference funding per se

Elimination of passive conference funding (i.e., when not presenting)

Time flexibility

Making it easier to combine business travel with private purposes
More flexibility in teaching schedules

More flexibility in travel time to events (e.g., time buffer for/after event)
Time credit, if alternative means of transport take longer
Support for care-taking of relatives during longer travels

Mindset shift

Embodiment of sustainability values in the academic context (e.g., enhance slower,
more focused behavior instead of encouraging faster alternatives)

Faculty level focus on work in Europe rather than worldwide
Self-reflection as to whether flying is necessary
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5. Discussion and Research Directions

5.1. Attitude–Behavior Gaps and Feelings of Dissonance

Almost every interviewee expressed feelings of dissonance. Whereas feelings of guilt in relation
to flying have been previously documented [2,8–10,18,25,39], feelings of frustration relating to the
topic, which were common here, have not previously been documented. This matters not only
per se, but because the specific affective state may influence the adoption of a particular mode of
dissonance reduction [23]. In the context of cognitive dissonance, guilt is often identified as the major
or only emotion driving dissonance reduction [23,40]. Yet the negative emotion of frustration tends to
result in enhanced efforts towards taking action, relative to negative emotions such as sadness and
hopelessness [41]. This issue of the variety of types of emotions, their intensity and their relationship
to dissonance and dissonance-reducing action constitute a notable direction for further research.

5.2. Origins of Dissonance

Both ideographic and nomothetic dissonance—as characterized by McDonald et al. [10]—were
present in this case. For McDonald et al. [10], the social discomfort of not flying (nomothetic
dissonance) is in general more difficult to overcome than the dissonance directly aroused by the
inconsistency between personal pro-environmental attitude and the own flying behavior (ideographic
dissonance). Some of the interviewees seem to have reduced nomothetic dissonance by reducing rather
than eliminating flying, and research in other study areas has also found that people tend to solve
idiographic dissonances through action or attitude change, while avoiding nomothetic dissonances [42].

The (perhaps) more expected type of nomothetic dissonance—of being out of line with
pro-environmental norms that are institutionally established or raised by others—was also evident.
Moreover this indicates conflicting institutional norms at the university: on the one hand, the norm
of flying is embedded in the overall academic system [15,16], enhanced by other sectors [15] and
does not seem to be questioned in the sustainability policies of the university. On the other hand,
the sustainability values taught and privately held by sustainability scientists create a flying-critical
attitude, which can be interpreted as a social norm on a group level [43].

As nomothetic dissonance in general seems to be more difficult to overcome than idiographic
dissonance and can lead to avoidance of dissonance by following the relevant social norm [10], the
question that this raises is: which of the conflicting norms arouses feelings of dissonance within
the scientists? While the nomothetic dissonance aroused by the norm of flying could hinder flight
reductions, the other type aroused by sustainability norms could trigger them.

The scientists’ self-concept may be decisive for the type of dissonance that arises. Theoretical
conceptions of self-concept range from an exclusively personal identity to an exclusively social
identity [44]. Self-concepts are multi-faceted and evolve through a process of self-categorization, which
includes comparisons between the self and others [45]. As might be expected, people can experience
greater levels of dissonance if their behavior is not supported by a social group they identify with
than if no group is personally relevant [46]. This in turn suggests it would be the social group that
the sustainability scientist identifies him- or herself with, and to what extent that would determine or
strongly influence the type of nomothetic dissonance that they experienced. Again, these influences
would need probing empirically here and in other contexts.

5.3. Resolution Strategies

Of the previously identified types of justifications, denial of control, denial of responsibility and
compensation through benefits were found to be the most prominent types in this case. Consistent
with their scientific knowledge and roles, the sustainability scientists did not deny climate change,
nor the consequences of individual flying behavior—unlike some previously-studied groups [8,26].
Yet that sustainability scientists use forgetting or distraction (perhaps more accurately described in
this case as neglect) as a resolution mechanism is surprising, given that they are dealing with the
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topic of sustainability continuously. Other relevant studies in the context of air travel have rarely
observed this strategy being deployed for dissonance reduction, an exception being Higham et al. [7].
For some individuals, this may well involve a conscious process of thought suppression rather than an
unconscious process of repression, given that some of the scientists seemed to be actively motivated to
forget about the inconsistency between their attitude and their behavior [47].

In general, the observed types of denial of responsibility and denial of control concerning air travel
were similar to previous findings relating to private and business contexts [8–11,48]. However, while
air travel for personal reasons is justified by individuals as reflecting e.g., the desire to get away [7]
or visiting friends and family [2,10], here academic air travel, as business air travel, is justified by
the scientists as a necessity. Yet that necessity is to some extent socially constructed. The narrative
that air travel is necessary for the academic career or that sustainability scientists need to play roles
in the international field or undertake international collaborative research, can be found in various
studies [49–51]. Yet the empirical relationship between air travel and citations can be weak [38]. Some
of the scientists interviewed here concurred that a high level of air travel is not necessary for the core
scientific task of producing and disseminating research: they had stopped attending some events and
had developed alternative models of international collaboration that entail less traveling. Others took
a different view. As a possible explanation for the latter, Cherrier et al. [52] propose that needs are
embedded in social relationships, which makes them difficult to re-evaluate on an individual level.
Therefore, scientists might not be able to differentiate the ‘true’ necessity of air traveling from the ‘false’
one [52]. The denial strategies that scientists use to resolve feelings of dissonance could also strengthen
the perceived necessity and create discursive barriers of individual behavior changes [26].

Furthermore, referring to the benefits of air travel can also be expected to strengthen the norm of
flying, as it may lead to a ‘spreading of alternatives’. This means that the chosen behavior is viewed
more positively, while alternatives seem less attractive [53]. According to Bastian and Loughnan [54],
the defense of one’s own behavior recruits others to behave in the same way and to share this point of
view more widely, impacting society on a broader level.

Arguably, to reduce the possibility that individual justifications mechanisms further strengthen
socially constructed norms, there needs to be critical reflection on the reasons why academics continue
to fly heavily. The necessity of air travel in the academic context, as well as its benefits, need to be
questioned not only on a personal level, but also on an institutional level. Storme et al. [49] suggest
that a minimum amount of travel is necessary for academics in order to be successful, which might be
the case especially in the early stages of a career. More research is necessary to define this minimum.
It might also be noted that the latter may be part of wider forms of institutionalized incentives for
air travel, such as those relating to researcher mobility funded by the European Union. Moreover,
personal and professional motives for travel can become blurred when researchers form personal
relationships with people in distant locations, leading to lock-in of long-distance travel.

6. Conclusions

This study is intended to contribute to the understanding of a case of attitude–behavior gap in
the context of academic air travel, by examining the personal perspectives of sustainability scientists
at an exemplar university. The scientists are shown to face an attitude-behavior gap similar to that
found in previously-studied traveler groups. They are aware of the negative environmental effects of
air traveling and believe that scientists in this field of research should lead by example and reduce
their air travel. Yet the scientists continue to average several professional flights per year.

• The theory of cognitive dissonance helps to explain the responses of the sustainability scientists
questioned. Confronted with the inconsistency between their attitude towards flying and their
personal flying behavior, the interviewees did indeed express feelings of dissonance. Examination
of the self-identified origins of these feelings shows that they are not only aroused because the
personal flying behavior contradicts a personal pro-environmental attitude. Contradiction of
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social norms for flying also leads to feelings of dissonance, and this might be even more difficult
to overcome.

• Some of the scientists might change their flying behavior in order to reduce feelings of dissonance.
However, they also suppress inconsistencies between attitude and behavior and use various
justifications for their flights. These justifications include denial of control, denial of responsibility,
comparisons and compensation through benefits, all of which have been previously identified as
typical responses to inner conflict.

• As Hanna and Adams [26] argue, the perceived barriers to behavior change for sustainability are
at least partly socially constructed. This may be viewed as the case for the perceived necessity
of air travel in the academic context and its claimed benefits. In order to avoid the justification
strategies further strengthening socially constructed barriers, we have advocated critical reflection
on the necessity and benefits of air travel in the academic context. The scientists themselves
also advocated a variety of practical support, incentives and constraints on academic air travel.
While many of the drivers of academic air travel are strongly institutionalised and subject to
path dependencies that make change difficult, there nonetheless remains scope for voluntary
reductions in the number of academic flights taken—something that universities internationally
have a duty to assist with. In addition, sustainability academics might also do well to understand
better the relative scale of alternative emissions reduction options, given that these are not always
obvious [55].Complicating this is the need to provide guidance whilst being aware that apparently
simple emission factor averages used to compare transport modes can obscure subtle calculation
decisions There is no doubt that flying has a negative climate impact due to fossil kerosene
combustion. There is also a strong case for arguing that the technological response of the aviation
sector has been inadequate vis-à-vis climate imperatives [4]. This notwithstanding, comparing the
environmental impacts of different transport modes through the use of average emission factors
can be misleading. Key issues include system boundary assumptions (what infrastructure, if any,
to include, as well as what time periods—an issue that is particularly relevant in the case of new,
long distance rail routes).

• Whether one conceives of the cognitive strategies that academics use to avoid or reduce inner
conflict as the coping strategies of cognitive dissonance or evidence of different rationalities in
different social contexts [20], the adverse climate impact of flying will remain while technological
change lags behind climate imperatives, and many if not most academics are caught up in this.
Regardless of the pro-flight social and professional pressures that academics may experience, they
(we!) also need to consider the impact of our behaviour in terms of credibility losses [56,57].
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