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Potentials for reducing climate impact from
tourism transport behavior
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Gothenburg, Gothenburg, Sweden; dChalmers University of Technology, Gothenburg, Sweden

ABSTRACT
Emissions of greenhouse gases from tourism transport are rising
globally, with air transport accounting for the largest share. Although
travel is not likely to decrease drastically, people could travel differently,
and still have similar experiences. This study aims to map the emissions
from air travel and analyse the theoretical potential for emissions reduc-
tion by changing transport mode and destinations, and the readiness
potential for emissions reduction based on tourists’ stated readiness to
change their travel behaviour. The theoretical potential was assessed by
analysing alternative trips to closer destinations and using transport
modes with lower emissions or through virtual meetings. The readiness
potential was assessed by a survey designed to capture people’s stated
readiness to change their behaviour. The results show a theoretical
potential for an emissions reduction of 67%, while the readiness
potential is 26%. About half of the readiness potential for reductions is
from changing destination, while only a small share is from changing
transport mode. This shows that, when accounting for people’s
readiness to change behaviour, destination choice has a greater
potential to reduce emissions compared to transport mode choice. This
finding has implications for policy makers in designing policy measures
to reduce emissions.
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Introduction

The largest share of tourism’s emissions of greenhouse gases (GHG) comes from tourism-related
transport and from air travel in particular (G€ossling & Peeters, 2015; Lenzen et al., 2018). The
climate impact, i.e. GHG emissions measured in CO2-equivalents (CO2-eq), from tourism transport
depends mainly on two factors: how far we travel (i.e. destination choice) and how we travel
(i.e. transport mode choice) (G€ossling et al., 2005; Peeters et al., 2006).

People will keep travelling. However, changing destination or transport mode could reduce
the climate impacts from tourism transport significantly without compromising the activities or
experiences that people seek. Trip types (see e.g. Oh et al., 2004) such as travelling for Urban
entertainment which involves cultural events and food experiences in an urban area, can be
taken using different transport modes and destination choices while still offering similar activities
and experiences. This could mean shortening the distance by travelling from London to Paris
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instead of London to New York, which both offer Urban entertainment, or choosing train over
air travel. For business travellers, a change could mean staying at their home office and holding
a virtual meeting (cf. Julsrud & Gjerdåker, 2013; Roby, 2014).

The role of the consumer in choosing transport modes with lower emissions has previously
been highlighted as a crucial research area (Hergesell & Dickinger, 2013; Scott & Becken, 2010),
in particular in association with the increasing GHG emissions from air travel (G€ossling & Peeters,
2015; Larsson & Kamb, 2018). Air travel has several times higher emissions per passenger-km
compared to travel by train or shared car (Larsson & Kamb, 2019). Given that people also, on
average, travel longer distances by air compared to other modes of transport (Reichert & Holz-
Rau, 2015), the emissions per trip are high.

Consumers are starting to become more aware of the climate impacts of air travel. In a 2019
survey, when asked about their commitment to reducing climate impact, 75% of the respond-
ents in Europe and 69% in the US claimed that they intended to fly less for holidays (European
Investment Bank, 2019). There has also been intense public debate in some countries (e.g.
Germany, the Netherlands, and Sweden) about the climate impact of flying (e.g. Buijtendijk &
Eijgelaar, 2020; Liljestrand, 2018; Sullivan, 2020; Vidal, 2019). In Sweden, for example, the term
flygskam (“flight shame”), describing the negative feelings associated with the climate impact
from flying, was coined and then spread around the world (Jacobson et al., 2020; Wolrath
S€oderberg & Wormbs, 2019). This indicates that there may be a potential for shifting from pre-
dominant travel practices with high emissions towards alternatives with lower emissions.

This paper has two objectives. The first is to map GHG emissions from air travel (leisure and
business) and analyse the theoretical potential for reductions of GHG emissions, while still allow-
ing people to experience the same type of trip. Secondly, it aims to analyse a more realistic
potential for reductions of GHG emissions based on tourists’ stated readiness to change their
behaviour, i.e. being able and willing to change transport mode and destination (cf. Stradling,
2004). This is referred to as the readiness potential. In addition, possible factors that explain tou-
rists’ readiness to change are analysed. To meet the objectives this study analysed data
from Sweden.

Greenhouse gas emissions from tourism transport

Aviation accounts for a relatively small share of all tourist trips but the distances travelled are
long for air travel, resulting in high emissions (Aamaas & Peters, 2017; Åkerman, 2012;
Christensen, 2016). Global aviation accounted for approximately 3.5% of total anthropogenic
effective radiative forcing in 2018, where about half stems from CO2 emissions and the rest from
non-CO2-emissions, such as water vapour emitted at high altitudes (Lee et al., 2020). Scientific
uncertainty about the impact from these non-CO2-emissions is however still large, albeit reduced
in recent calculations (Lee et al., 2020), and which metric to use is debated (for a discussion on
metrics see e.g. Fuglestvedt et al., 2010). One particular challenge is related to comparing short-
and long-lived gases. Depending on the chosen metric and time horizon (e.g. 20 or 100 years),
CO2 multipliers range severalfold (Lee et al., 2020). The best available approximation is that the
total global warming potential is 1.7 times greater than for CO2 alone with a 100-year perspec-
tive (Azar & Johansson, 2012; Lee et al., 2020). Furthermore, if emissions from the production
and distribution of jet fuel are included, some 20% would need to be added on top of the CO2

emissions from the combustion of the jet fuel alone (e.g. Moretti et al., 2017)
At the same time, the distribution between countries and individuals is far from equal, with

estimates that only a few percent of the global population take an international flight in a given
year (G€ossling et al., 2019; Peeters et al., 2006). A hypermobile elite account for a large share of
the emissions (G€ossling et al., 2009; Reichert & Holz-Rau, 2015).
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There is potential to reduce emissions for all transport modes. Electrification of cars and the
reduction of GHG emissions due to increasing share of renewable energy in electricity produc-
tion in Europe (European Environment Agency, 2018; Moro & Lonza, 2018) will reduce the GHG
emissions from cars, as well as from trains. For aviation, biofuels may reduce GHG emissions and
there are ambitious targets for biofuel use in e.g. Sweden (SOU, 2019:11). The estimates of emis-
sions reductions achieved from biofuel use do however vary substantially, with estimates ranging
from almost no net emissions to even increased emissions, depending on differences in e.g.
crops used and estimates of land use changes (Ahlgren & DI Lucia, 2014; Souza et al., 2015).
Hence, the climate benefits of large-scale global biofuel use are not given. There is also much
debate about all-electric aircraft, but in the coming decades all-electric aircraft can only be
expected to replace shorter flights, which only make up a small share of the total aviation vol-
umes, and hence have limited potential to reduce global aviation emissions (Epstein & O’Flarity,
2019; Sch€afer et al., 2019). Furthermore, aviation features substantial inertia and in the past it
has taken around 50 years from the development of new aircraft until the entire fleet has been
replaced (IPCC, 1999).

In order to reach the Paris agreement target and limit global warming to 1.5–2 deg, emissions
need to be reduced in all sectors, including tourism transport. Given that technological develop-
ment in aviation is not likely to deliver the emissions reductions needed in the coming decades,
constraining demand may become necessary (Peeters, 2017). Since this could be achieved by
shifting to other modes of transport or shortening distances, destination and transport mode
choice are important aspects of achieving emissions reductions.

Possibilities for reducing emissions but still travelling

Given that people still want to travel and have similar experiences as today there are two main
strategies for reducing emissions: changing transport mode or choosing closer destinations
(which for business travel includes staying in one’s own office for virtual meetings).

Reduction of emissions through transport mode choice

When studying transport mode choice, it is important to note that this choice is not made in a
vacuum. It is interlinked with, and indirectly influenced by, several other decisions concerning
the choice of destination, trip type, accommodation, travel company, duration, departure date,
etc. (Dellaert et al., 1998; Oh et al., 2004). These decisions are, in turn, linked to travel motives,
i.e. the trip’s fulfilment of the individual’s basic needs and wants such as self-development,
safety, and relationship needs (Nicolau & M�as, 2006; Pearce & Lee, 2005).

Focusing on factors explicitly linked to transport mode choice, Hergesell and Dickinger (2013)
point out price, time and convenience as crucial factors, and that time had a particularly large
effect on train trips longer than five hours. Other important factors are social norms as well as
individual factors such as environmental concern, car ownership, age, education, occupation,
income, and life stage. Rating different factors, environmental concern was rated as the least
important factor. Even if this might have changed with the recent public debates in some coun-
tries, as discussed in the introduction, it is likely that price and travel time will remain more
important than environmental concerns when choosing transport mode (Grigolon et al., 2012;
Hares et al., 2010; Hergesell & Dickinger, 2013).

Although these results may be disheartening, and transport mode choices with lower emis-
sions difficult to achieve, recent studies show that the existence of good alternatives (e.g. high-
speed trains or night trains) is important when changing tourism transport behaviour and to
limit flying. With alternative modes of travel, people are not deprived of travel altogether but
instead offered a slightly different experience (Wolrath S€oderberg & Wormbs, 2019). Furthermore,
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Jacobson et al. (2020) point out the importance of both changed societal norms and implemen-
tation of effective policy instruments as pivotal to achieving large-scale reductions in air travel.

Reductions of emissions through destination choice

If the sacrifice of giving up flying is too great, another way to decrease climate impacts is to
choose a destination closer to home that still offers the same type of trip. An example, from a
European perspective, is to choose the Canary Islands instead of Thailand for a holiday. This
change of destination could halve GHG emissions, but possibly offer a similar trip type (e.g.
experiencing sun, nature, and food).

As discussed regarding transport mode choice, the destination choice is interlinked with other
choices, needs and wants (cf. Goffi & Cucculelli, 2014; Wall & Mathieson, 2006). Many additional
factors that influence destination choice have also been listed. Wall and Mathieson (2006, p. 48;
see also Nicolau & M�as, 2006) list, for example, attractions at the destination, expected availabil-
ity and quality of services, price level at the destination, attributes of the host population, visa
restrictions and distance to the destination. Previous experiences at destinations are also part of
the process. This could be positive experiences creating loyalty or negative experiences, such as
travel hassles (Schuster et al., 2006), affecting the destination choice.

Regarding the distance to the destination, Nicolau and M�as (2006) find in their review that
there is no consensus in previous research on whether a long distance has a deterrent or attrac-
tion effect on the chance that tourists will choose a specific destination. This might be linked to
the fact that tourists have poor knowledge about the physical distance, partly since you can
travel long distances in a short amount of time when travelling by air (Larsen & Guiver, 2013).
Nicolau and M�as (2006) propose that the trip type and travel motivation are important in this
context. Their results show that “search for climate” (i.e. a warm, sunny climate), “novelty” (i.e.
experiencing new places), and “visiting family and friends” make tourists travel further, but that
the “search for tranquillity” and “broadening cultural knowledge” make tourists choose destina-
tions closer to home (Nicolau & M�as, 2006).

While leisure travel in many cases is flexible in terms of destination, with many destinations
offering similar experiences and activities, business travel is less so, since e.g. customers are
located at specific destinations. On the other hand, business travel could partly be replaced by
virtual meetings. Face-to-face meetings are sometimes hard to avoid, but the share of virtual
meetings can be increased by e.g. encouraging virtual meetings when relationships have already
been established, by providing employees with the know-how as well as incentives (Arnfalk
et al., 2016; Julsrud & Gjerdåker, 2013), and by employing activities for increasing trust between
members of virtual teams (Liao, 2017).

Method

In order to meet the objectives of the study, to map and analyse both the theoretical potential
and the readiness potential for reductions in GHG emissions while still allowing tourists to take
the same types of trips, we performed a study of Swedish residents’ air travel (leisure and busi-
ness). Emissions from Swedish residents’ air travel have been estimated at 10 million tonnes
CO2-eq, which is the same order of magnitude as Swedish residents’ car travel (Larsson et al.,
2018). Sweden is an interesting case for several reasons, partly because of the good availability
of data, but also because there have been intense political debates on different policy measures
related to climate impacts of air travel (Larsson et al., 2020) and decreases in air passenger num-
bers even before COVID-19 (down 4% in 2019 compared to 2018 Swedavia Airports [2020]).
Thus, changing travel behaviour is part of the public discourse in Sweden. This means that readi-
ness to change travel behaviour can be expected to be higher in this context, but also that
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respondents’ replies might be more reliable due to awareness of the connection between air
travel and climate impacts being high among Swedes (Jacobson et al., 2020).

The study was carried out in three steps. Firstly, trip types were created based on the national
Swedish travel survey and emissions for each trip type were calculated. Secondly, the theoretical
potential for emissions reductions was calculated for the trip types that contribute the largest
shares of GHG emissions. This was done through the development of alternative trips to other
destinations or different transport modes with lower emissions. Finally, a survey was sent out to
a sample of Swedish residents to assess their readiness to change their travel behaviour to the
alternative trips in order to calculate the readiness potential for emissions reductions. This survey
also included several possible explanatory variables (e.g. norms), which were analysed in relation
to tourists’ readiness. The three steps are described in detail below.

Developing trip types

The basis for this analysis was the data set “Swedes’ travel 2017,” which is a national travel sur-
vey covering travel “outside of your home environment” (Statistics Sweden, 2018). Both business
travel and private travel are included in the survey. For this study, we used the survey questions
concerning activities and experiences that tourists participated in during their trip (i.e. defining
the trip type), their transport mode and their destination. The annual survey collects data from
5000 randomly selected individuals per month in Sweden, in total 60,000 individuals per year.
The response rate in 2017 was 30%. The survey covered trips made in the past month and data
are weighted by Statistics Sweden to represent the Swedish population. In 2017, 14,000 trips
were recorded, of which 54% were by car, 21% by air, 12% by train and 13% by other modes of
transport. As this study focuses on emissions from air travel, only trips involving air travel were
analysed (2967 trips).

The concept of trip type was applied in order to analyse the emissions from current air travel.
Trip type (also referred to as trip typology, tourism styles or trip purpose) is based on which activ-
ities (also referred to as experiences sought) tourists participate in during their trip (Oh et al.,
2004). Previous research shows that trip type influences tourist behaviour, e.g. what tourists con-
sume at the destination, and in our case how tourists travel, the choice of destination and ultim-
ately the level of emissions. Examples of trip types found in previous studies are Active outdoor,
Urban entertainment, Relax with families, and Social with friends (Littrell et al., 1994; Oh et al.,
2004). It is vital to emphasise that changing destination or transport mode changes the trip char-
acteristics even if it is still the same trip type (e.g., trips for Urban entertainment to Sydney and
Copenhagen have quite different characteristics). This is one reason for why it is important to
understand travellers’ readiness to change through the follow-up survey (see further down).

In the survey Swedes’ travel 2017, respondents could choose between 20 leisure activities and
7 business activities (see Supplemental material). They could report multiple activities for each
trip. Trips including “visit family and friends” and business activities were identified a priori as
separate trip types, as these trips are fixed in terms of destination, and thus leave less room for
emissions reductions. The remaining cases were analysed in a binary cluster analysis (average
linkage) to identify distinctive trip types. In order to identify clusters where respondents have
activities in common (not an absence of activities in common) the Dice similarity coefficient was
used to perform the cluster analysis. It ignores the co-absences of activities, i.e. co-absences are
excluded from the calculation of the similarity measure, and matches are weighted double
(Everitt et al., 2011). Oh et al. (2004) used a similar approach to identify trip types in their study
of tourists’ shopping behaviour. Table 1 lists the twelve trip types found in the cluster analysis.

The five trip types with the largest shares of total emissions were analysed further for their
theoretical and readiness potentials. To do so, each trip type was divided into subtypes based on
destination and season (see Table 2 for examples). The destination directly affects the potential
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for changing transport mode, as travellers are not likely to use ground transport for intercontin-
ental trips under the current availability of cheap air travel. Therefore, destinations were divided
into Europe, Intercontinental, or the Canary Islands (the Canary Islands is (1) one of the most com-
mon destinations for Swedish tourists, and (2) the distance to the Canary Islands is in between
the distance to European and intercontinental destinations). For the trip type Warm climate, the
trips were divided into summer and winter, since northern Europe is not a possible alternative
for those seeking warm climate during the winter season.

Emissions calculations

For each trip, the emissions were calculated. For air travel, the shortest distance to the destin-
ation was calculated (as detours are taken into account in the emissions factor, see Larsson
et al., 2018) and multiplied by emissions of 170 g CO2-eq per passenger-km. While CO2 emissions
are typically higher per passenger-km for shorter trips, non-CO2 emissions are typically higher for
longer, and thus using an average emissions factor for all distances is more justified when
including non-CO2 emissions. This figure is based on direct emissions of 90 g CO2 per passenger-
km (Larsson et al., 2018), non-CO2 effects adding 70% (Lee et al., 2020), and emissions from the
production and distribution of fuel amounting to 20% on top of the CO2 emissions (average of
Edwards et al., 2014; Moretti et al., 2017; Unnasch & Riffel, 2015; Kn€orr & H€uttermann, 2016;
SOU, 2019:11).

Table 2. Examples of trip type, subtypes, and alternative trips.

Tripe type (in bold)
- Subtypes (in italics)

Alternative trips
(alternative transport mode and destination)

Aircraft Car Train

Virtual
Meeting

Canary
Islands Europe Nordic Europe Nordic Europe Nordic

Warm climate 2X% 2X% 2X% 2X% 2X% 2X%
- intercontinental in summer 2X% 2X% 2X% 2X% 2X% 2X%
- Europe in winter 2X% 2X%

Table 1. Trip types listed in descending order based on the number of trips.

Trip type Most common activitiesa Typical destinations

Warm climate Sun and warm climate (97%) and Food
experiences (46%)

Spain, Greece, and the Canary Islands.

Business Meetings (64%) Major cities in Sweden and
neighbouring countries.

Visit family and friends Visit family and friends (100%) and Sun and
warm climate (57%)

Various intercontinental and European
destinations, Spain, and the US slightly
more common.

Urban entertainment Cultural events (80%), Big city vibe (73%) and
Food experiences (70%)

Several European countries, as well as
trips to the US.

Theme parks Visit theme and amusement parks (100%) USA
Sport events Sport events (100%) Germany
Outdoors winter Snow and winter (100%) and Exercise and

outdoors activities (53%)
France and Italy

Entertainment, shopping,
and events

Entertainment and nightlife (100%), Sport
events (66%) and Shopping (60%)

—b

Urban area Urban area (100%) —b

Education Education and courses (100%) —b

Second home Second home (100%) —b

Health and spa Health and spa retreats (100%) —b

aPercentages within brackets indicate the share of respondents within that cluster who stated the specific activity.
bThe cluster is too small to define typical destinations.
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For ground transport, 25% was added to the shortest distance to the destination to take into
account the longer distances when travelling on the ground, based on the average extra dis-
tance to eight common destinations in Europe. Extra distances due to stopovers are however
not taken into account for any transport mode due to lack of data. Train trips were assumed to
be by electric trains with emissions of 34 g CO2-eq per passenger-km. This was used for trips to
continental Europe and 10 g CO2-eq per passenger-km within the Nordic countries. For car travel
an emissions factor of 54 g CO2 per passenger-km was applied for leisure trips (assuming occu-
pancy of 2.9 persons in the car) and 100 g CO2-eq per passenger-km was applied for business
travel (assuming 1.5 persons) (Larsson & Kamb, 2019). For virtual meetings the emissions from
additional equipment and internet usage are small in comparison to physical meetings
(Borggren et al., 2013). In this paper, we assume zero emissions from virtual meetings.

Theoretical potential for emissions reduction

In order to assess the theoretical potential for emissions reduction, alternative trips with lower
emissions were developed for each subtype (see Table 2). For transport modes, the following
alternatives to aircraft were analysed:

� car (the most common transport mode),
� train (the transport mode with the lowest emissions).

For destinations the following alternatives were analysed:

� Nordic countries, as the alternative to intercontinental and European destinations,
� continental Europe, as the alternative to intercontinental destinations,
� the Canary Islands, as the alternative to intercontinental destinations.

Table 2 shows examples of trip types, subtypes, and alternative trips. Trip type and subtypes
are listed to the left and alternative trips are divided into columns based on transport mode (air-
craft, car, and train) and destination. For the trip type Business, the alternative virtual meeting
was also included. As all trips were originally made by aircraft, the alternatives under aircraft rep-
resent changing only the destination, while alternatives under car and train represent changing
only the transport mode or combinations of both factors. For instance, the first subtype, Warm
climate – intercontinental in summer, has six alternative trips: aircraft to the Canary Islands or
Europe (changing destination) and car or train to continental Europe or Nordic countries (chang-
ing both destination and transport mode). The theoretical potential (pt) for emissions reduction
(i.e. “�X%” in Table 2) was calculated as the difference between the emissions of the alternative
trip, and the original trip type and subtype: pt ¼ (ealt�eair)/Eair,tot, where ealt denotes the emis-
sions of the alternative trip or subtype, eair the emissions of the original trip or subtype by air,
and Eair,tot the total emissions of the original trips by air.

Readiness potential for emissions reduction

A separate survey was designed to analyse tourists’ readiness to make alternative transport and
destination choices. The data were collected in November 2019 through an online survey con-
ducted by a professional market research provider. The panel consists of 70,000 members in
Sweden and the participants for the survey were randomly sampled from this panel based on gen-
der, age, and geographical area. Moreover, they had to fulfil certain criteria connected to the study
design. The respondents had to have made at least one flight in the past two years, which matched
the subtypes (see Table 3). The aim of the sampling procedure was to fill quotas for each subtype.
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This quota sampling procedure was necessary so that all subtypes would be covered in the analysis
(cf Hair et al., 2017). The survey was, in total, sent to 1500 panel members whereof 1066 answered
the survey (71% response rate). The non-response cohort included those that did not meet the ini-
tial criteria (of having made at least one flight in the past 2 years) or the age criteria (15–74years
old). Out of the 1066 respondents, 961 had made at least one of the 12 trip subtypes (see Table 3).
The remaining 105 respondents had made trips by air, but they had not made any of the trip
subtypes that were included or they failed to complete the whole survey.

If the respondents had made one or several subtype trips, they were asked about their readi-
ness to make alternative destination and transport mode choices for one of the (randomly
assigned) subtypes. The respondents were presented with the alternative trips and asked: “How
likely is it that you would make any of the following trips instead?,” on a scale from 1 (not likely
at all) to 5 (very likely). Those who answered 4 or 5 were assumed to be ready to make the
alternative trip instead of the original trip.

Finally, the survey included items linked to key explanatory variables that have previously
been shown to be relevant to explaining sustainable consumer and travel behaviour. Both per-
sonal and social norms have been connected to sustainable behaviour (e.g. Jansson et al., 2010;
Stern, 2000; White et al., 2019). In the survey, personal norms were measured by three items
(e.g. I feel a moral obligation to reduce the negative climate effects of my vacations, Cronbach
alpha ¼ .90) and social norms with two items (e.g. I think that my friends expect that I consider
the climate when I make decisions about vacations; Cronbach alpha ¼ .78). General concern about
climate was also measured (I feel worried about the changes to the earth’s climate). On top of
these variables, three variables measuring travel experience were included in the survey (number
of leisure flights during the last two years, number of business flights during the last two years,
number of continents visited) (cf. Pearce & Lee, 2005), as well as age and gender.

Results

Figure 1 shows the emissions and number of trips for the five trip types with the largest shares
of emissions. Trips for Warm climate on average result in longer distances, causing a notably
larger share of the emissions in comparison to the number of trips. The situation is the opposite
for business trips since distances are shorter on average. These five trip types account for 96% of
the aviation emissions and are further analysed below in term of their theoretical and readiness
potential for emissions reduction.

Theoretical potential for emissions reduction

The results of the analysis of the theoretical potential for emissions reduction can be seen in
Table 3, which shows the share of the total aviation emissions that each subtype causes and the
emissions reduction each alternative trip would result in. As is seen in the bottom of the second
column, all the subtypes listed in Table 3 account for 72% of emissions from the Swedish popu-
lation’s air travel. This is less than the 96% the five trip types account for in total, as the analysis

Figure 1. Emissions and number of flights for the five trip types with the largest shares of emissions.
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only includes subtypes with considerable potential for emissions reduction and where alternative
trips could offer similar activities and experiences. This primarily excludes the subtypes Business
trips with purposes other than meetings (about 6% of emissions) and Visit family and friends –
intercontinental (17%).

Changing destination, but still using air travel, have considerable potential for emissions
reduction. For instance, if everyone who seeks Warm climate – intercontinental chose to fly to
the Canary Islands instead, as much as 7% of air travel emissions could be abated. If all trips to
both the Canary Islands and intercontinental destinations were replaced by flights to destinations
in continental Europe, the reductions in air travel emissions is 21%. This does however include
changing to alternative trips for warm climate in Europe during winter (add up to 9%). European
destinations could offer similar experiences during winter if travellers are seeking a warm climate
for e.g. sports activities, but less so for a beach holiday. Nevertheless, this shows that emissions
can be significantly reduced by shortening the distance, even when people keep flying.

Likewise, changing the mode of transport has considerable potential for emissions reduction.
For instance, if all travellers seeking Warm climate – Europe took the train instead, emissions
reductions add up to 11% (the net of reduced air emissions and increased train emissions). If all
subtypes of trips within Europe were made by train to the same destinations, emissions could
be reduced by a total of 26%. Similar potential can also be achieved if car transport is used
instead. Finally, there is also great theoretical potential to replace business trips with virtual
meetings, i.e. 12% of air emissions. In total, if the alternative trips with the greatest emissions
reductions for each subtype are added together, then emissions could be reduced by 67%.

Readiness potential for emissions reduction

In the preceding analysis, we showed that there is a large theoretical potential for GHG emis-
sions reduction if alternative trips that offer similar experiences and activities were conducted
instead. The basis for the readiness potential for emissions reduction is the degree of readiness
to change transport modes and/or destinations (please see Supplemental information for the
readiness for each subtype and alternative trip).

The readiness potential for emissions reduction, given that all who stated they would be
ready to choose the alternative trip actually did make this change, can be seen in Table 4.
Compared to the theoretical potential for emissions reduction (67%, Table 3), the readiness
potential for emissions reduction based on travellers’ readiness to change their travel behaviour
is smaller (26%, Table 4). What becomes evident in Table 4 is that it is not always the transport
mode with the lowest emissions or the destination closest to Sweden that has the largest
readiness potential for emissions reduction (e.g. replacing aircraft with trains). The largest
readiness potential emissions reduction (9.8%) comes instead from replacing Warm climate trips
to intercontinental destinations and the Canary Islands with flights to destinations in Continental
Europe. This means that just changing the destination has greater potential for emissions
reduction than changing to train or car, even though the reduction per trip is less. In total, about
half of the readiness potential comes from just changing to closer destinations.

Combining both factors, i.e. changing both destination and transport mode, also has a large
readiness potential for emissions reduction. By replacing flights to Europe for Warm climate in
summer with car trips to a Nordic destination for example, emissions could be reduced by 4.9%.

Changing just the mode of transport has a lower readiness potential for emissions reduction, as
the readiness is lower for these alternatives. The largest potential emissions reduction is through
replacing trips to Visit family and friends – Europe with train trips (2.1%). Looking at Business, the
readiness for replacing trips for meetings with virtual meetings is much lower, resulting in a lower
readiness potential for emissions reduction (2.2%, compared to the 12% theoretical potential).
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Finally, an analysis was performed to identify the characteristics of people ready to change
their behaviour. This analysis, as displayed in the correlation table in Table 5, showed that both
social and personal norms are related to readiness to change behaviour overall, and for all
individual trip types except when travelling to visit family and friends. Climate concern was also
positively related to a readiness to change for all trip types except business travel. Finally, both
travel experience and age were negatively related to readiness to change for several trip types,
indicating that younger people and people with less travel experience are more ready to change travel
behaviour. In all, the explanatory variables had a stronger effect on travelling for a warm climate than
on the other trip types, while they had less effect on travelling to visit friends and family.

Discussion and conclusions

The objectives of this paper were to analyse the theoretical potential reductions in GHG
emissions while still allowing people to experience the same type of trip, and to analyse the
readiness potential reductions based on tourists’ stated readiness to change their behaviour.
The results emphasise the pivotal importance of distance to the destinations for reductions,
alongside mode of transport which is a more established factor.

The impact of destination choice

The theoretical potential for emissions reduction by changing destinations and transport mode is
very large. The trip types and subtypes we have studied cover 72% of the emissions from
Swedish residents’ air travel and if all these trips were replaced with the alternative trips with
lowest emissions, the emissions from air travel could be reduced by 67% (net of reduced aviation
emissions and increased train and car emissions). The fact that changing the mode of transport
can result in lower emissions is hardly a surprise, but the potential inherent in choosing other
destinations is not as well established (Larsen & Guiver, 2013; Peeters et al., 2006).

The result shows that there is a readiness potential, based on peoples’ stated readiness to change
their behaviour, to reduce emissions from tourism transport by 26%. About half of this potential
comes from changes to closer destinations, a little less than half from combined changes of transport
mode and destination, while only a small share comes from transport mode changes alone. The
media often portrays this as an either/or issue, a dichotomy, where you either stop flying all together
or continue with business as usual. In reality, the options are far more nuanced and the difference
in emissions between flying to countries close by or intercontinentally are substantial. Thus, to keep
travelling, but minding the distance when making destination choices, is a significant first step
towards reducing the climate impact from tourism travel.

It should be stressed that this study does not address the concept of a sustainable trip and
the alternative trips in the analyses should not be interpreted as such, even when the emissions
reduction is significant. To reach the two-degree target, emissions need to be reduced drastically
in all sectors in the near future (IPCC., 2014) and there is a need to move “away from long and
medium-haul air travel” (Peeters, 2017, p.183) as yet, zero emissions flights such as all-electric
aircraft are not available (Sch€afer et al., 2019).

Table 5. Bivariate correlations between explanatory variables and readiness to change transport behaviour.

Trip type n Personal norms Social norms Climate concern Travel experience Age Gender

Warm climate 514 0.198�� 0.204�� 0.106� 20.108� 20.210�� 0.119��
Business 153 0.213�� 0.197� 0.149 20.066 20.243�� 0.008
Urban entertainment 174 0.286�� 0.182� 0.296�� 20.133 20.144 0.113
Visit Family and friends 87 0.171 0.035 0.247� 20.267� 20.096 0.094
Theme park 33 0.627�� 0.551�� 0.566�� 20.304 20.608�� 0.249
All trip types 961 0.209�� 0.173�� 0.167�� 20.132�� 20.197�� 0.100��
�p< .05. ��p< .01.
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On tourism transport habits

The analysis of the explanatory variables shows that younger tourists, with less travel experience,
higher climate concern, perceiving stronger social and personal norms (for reducing the climate
impacts from tourism), are more ready to change their travel behaviour. The role of norms is
well-established in the contexts of sustainable consumption behaviours (Jansson et al., 2010;
White et al., 2019) and tourism behaviour, even if there is a gap between the establishment of
strong personal norms for example, and actual behavioural change (cf. G€ossling & Buckley,
2016). Moreover, flying is strongly linked to the social practice of tourism (Jacobson et al., 2020)
and transport choices are, in general, strongly habitual (Verplanken & Roy, 2016). Thus, the
higher levels of readiness among younger and less experienced tourists may be due to these
groups having not yet formed strong transport and tourism habits. However, other factors such
as climate awareness or travel budget restraints could also affect the levels of readiness (cf.
Grigolon et al., 2012; Hergesell & Dickinger, 2013).

Policy interventions or disruptive events could help break habitual consumer behaviour
(White et al., 2019). Previous disruptive events such as terrorist attacks, financial crises or pan-
demics have only temporarily affected the growth of aviation emissions (Lee et al., 2009).
However, at this moment in time, there are several coinciding disruptive events and policy inter-
ventions, such as the new climate discourses fuelled by youth climate movements, passenger
taxes, and the novel respiratory disease COVID-19. If good alternatives with lower emissions are
developed and marketed that make it easy to form new, more sustainable tourism habits, we
might see changes that are more permanent in travel behaviour (Jacobson et al., 2020; White
et al., 2019; Wolrath S€oderberg & Wormbs, 2019).

Trip types with limited potentials

For two of the trip types, Visit family and friends and Business, the potentials are far more limited
than for the other trip types. Alternative modes of transport can be an option within Europe but for
intercontinental trips there are no good alternatives today. Having family and friends in other coun-
tries is also one of the most common concerns mentioned in a study looking at people who have
stopped flying (Wolrath S€oderberg & Wormbs, 2019). In our study, we find that trips for visiting fam-
ily and friends account for 26% of all air travel emissions and that personal and social norms do not
have an impact on the readiness to alter these trips (in contrast to all other trip types). In a global-
ised world, where social connectedness is becoming increasingly important, it is likely that flying to
visit family and friends will increase as a trip type (G€ossling et al., 2018).

Business travel, on the other hand, has a large theoretical potential but low readiness poten-
tial for emissions reduction. If implemented in the right way, and used for the right type of
meetings, virtual meetings can however achieve considerable emissions reductions. To change
the level of readiness, effective actions from both the private and public sectors are needed,
such as passenger taxes and changes in frequent flyer programs. Additionally, norms connected
to business travel need to change, in particular since norms affect readiness to change behaviour
for business trips (see Table 5) and alternatives such as virtual meetings are available. The
COVID-19 crises might be the helping hand that businesses need in this regard, since many
employees have been working from home using virtual meetings instead of travelling. New busi-
ness travel habits might be formed based on these experiences.

Realizing the readiness potential

Our study highlights a substantial stated readiness to make other choices which would result in
much lower emissions. It is important to underscore that the step from a stated readiness to
actual behavioural change is substantial. Numerous studies in different fields, in particular
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connected to sustainable behavioural change, have identified this attitude/behaviour gap as
challenging, something which is also highly relevant in the tourism context (Juvan & Dolnicar,
2014). Identifying exactly what would be needed to realise this potential is however outside the
scope of this study. It would likely involve a range of changes including higher individual dedica-
tion to lower one’s own climate impact, changes in price relations between low and high emis-
sions travel alternatives, improved availability and convenience of low emissions alternatives and
perhaps even an altered discourse about what constitutes a ‘good’ vacation. There is a range of
policy options (e.g. labelling, distance-based passenger taxes or personal carbon allowances) that
can stimulate this change (Kantenbacher et al., 2018; Larsson et al., 2020). One interesting option,
which aims to facilitate change based on the widespread readiness to take alternative trips, is
information policies. In Sweden, compulsory climate labelling for all types of travel is being
investigated (Transport Analysis, 2020). This policy instrument has a relatively high acceptance
among consumers in general (Larsson et al., 2020; Li et al., 2017). A policy implication of this
study is that it is crucial that carbon labelling of trips (long-distance in particular) conveys the
importance of the distance to destinations, and not just the emissions per passenger-km. It
should also include comparisons between transport modes (e.g. flying vs. car or bus) in order to
avoid only “within-mode” comparisons. Wolrath S€oderberg and Wormbs (2019) highlights this by
showing that the knowledge of the order of magnitude of emissions from flying compared to
other sources, in their case food or electricity consumption, has been an important factor for
people who have stopped flying. Ideally, the label should also capture travel frequency, e.g. by
including emissions per day of stay as shorter trips enable more frequent travel. This should
however be done carefully, so that e.g. intercontinental trips lasting several weeks are not per-
ceived as low-carbon options. Having said this, measures that are more drastic are needed to
reach the two-degree target in the long-term, making substantial decreases in emissions (cf.
Allwood et al., 2019; Peeters, 2017). However, in this process, it is important to design policies
that are perceived as fair and effective in order to attain public support (Larsson et al., 2020).

Contribution

To conclude, this study has methodological, theoretical, and policy implications. Firstly, this study
has developed methods for calculating and analysing the climate impacts from tourism transport
centred on tourists’ trip types and the factors distance and transport mode. This could be
adapted for other contexts. Secondly, building on previous research (on destination choice, trans-
port mode choice and sustainable consumer behaviour), the study advances knowledge about
which trip types cause large emissions of GHG, and tourists’ readiness to change their tourism
transport behaviour. Furthermore, why readiness to change behaviour differs between trip types
is also a contribution, based on explanatory variables linked to sustainable consumer behaviour
research (cf. White et al., 2019). Thirdly, for policymakers this study highlights the opportunities
and challenges for emissions reduction. In combination with an understanding of tourists’ readi-
ness to change their behaviour, it can guide policymakers in developing suitable policy measures
such as distance-based taxes and compulsory climate labelling.

Limitations and future research directions

Several methodological choices and delimitations were made in the present study. Firstly, it has
used the concept of trip types to analyse potential emissions reductions. Another possible
method would be to use travel motives, which also influence the choice of transport mode and
destination (Nicolau & M�as, 2006; Wall & Mathieson, 2006). In addition, this study only includes
outbound tourism travel from Sweden. Another perspective would be to map and analyse
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inbound tourism to a geographical region using the same method, which then would give the
entire scope of climate impact from tourism travel (for the specific country).

Due to low detail on travel routes (e.g. transits), emissions were calculated using the shortest
distances for all transport modes. Including extra distances from transits would however on a
macro level likely not increase emissions more than a few percent (Jamin et al., 2004).

There are also significant uncertainties related to the non-CO2 effects. The updated best esti-
mate of 1.7 is lower than the previous figure from 2010 (Lee et al., 2020) and results in a reduc-
tion of the emission factor we use for air travel with about 10%. This did however only have a
minor effect on the analysis since the emissions from alternative trips by train and car are one or
several orders of magnitude smaller. Similarly, to calculate the emissions from train travel we
have used average emission data for European electricity, while there are several alternative
options. For the same reasons, alternative emissions factors for train would not have a substan-
tial impact on the overall conclusion. Thus, the method is robust with regards to these uncertain-
ties and assumptions.

Furthermore, our analysis is based on two separate surveys with different samples. Both sam-
ples aim to be representative of the Swedish population, but there are obvious limitations to
this approach. In future studies it is recommended, where possible, to include all questions, cov-
ering travel behaviour and stated readiness to change behaviour, in one single survey.

Additionally, in the second survey, the respondents answer questions on their readiness to
change travel behaviour on only one of the trips they have made in the past two years. This fails
to take into account how flying frequency may influence the stated readiness. Future research
should aim at considering travel frequency more explicitly.

Finally, the COVID-19 crisis has hit the travel industry hard and it is likely that the readiness to
change travel habits and ultimately tourism demand will change when the crisis is over. Tourism
travel is however infrequent for most people (Peeters et al., 2006), and to study such changes
further longitudinal studies are needed. Such studies could capture differences in travel fre-
quency between groups over time (cf. Fr€andberg, 2009), changes in demand for different trip
types (e.g. the long-term effects of the crisis on business travel or the recovery of the air travel
market), and the impacts of policy initiatives and future disruptive events.
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