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A B S T R A C T

The environmental (un)sustainability of the tourism industry has been debated for many decades.
This debate generated ample empirical evidence of the environmental damage caused by
tourism-related human activity. It is underpinned, however, by a passive position: one of largely
accepting the tourism industry as it is, and lamenting its negative consequences. An alternative,
more active approach, is to deliberately design for environmental sustainability. This article
provides examples of how the tourism industry can drive a reduction of environmental damage
by actively designing brand-owned touchpoints in a way that entice tourists to behave more
environmentally friendly. The article concludes with an overview of promising design ap-
proaches and a framework to guide the future design of more environmentally friendly tourism
services.

Introduction

Going on vacation is not environmentally friendly. As tourists, we harm the environment in many different ways. We cause carbon
emissions by travelling to the holiday destination of our dreams. We stay at fancy hotels with pools, which need to be refilled with
water and maintained with chemicals on an ongoing basis. We enjoy nice, long, hot showers. We set the room thermostat to the exact
temperature we want, and run it all the time, sometimes with the windows open to enjoy a boost of fresh air. We indulge in our bright
white, soft and fluffy fresh towels every day. We taste-test as many food items as humanly possible at the breakfast buffet, but only
finish what we like, sending the rest to landfill to produce methane. As tourists, we do not behave in the same environmentally
responsible way as we do at home (Dolnicar & Grün, 2009). We forgive ourselves for being a little bit naughty. And if we find
ourselves feeling guilty about it, we quickly construct an explanation so our guilt does not overshadow our holiday enjoyment
(Buckley, 2011; Juvan & Dolnicar, 2014).

Not surprisingly, therefore, tourism is among the most polluting industries globally. It generates 8% of all global greenhouse
emissions (Lenzen et al., 2018). Its contribution to global warming is estimated to be as high as 12.5% (United Nations Environment
Programme and World Tourism Organization, 2012). More tangibly: the tourism industry creates some 35 million tons of waste every
single year (United Nations Environment Programme and World Tourism Organization, 2012), and is exceptionally water-hungry at
an average 300 l of water used to provide accommodation for one single tourist for one night (United Nations Environment
Programme and World Tourism Organization, 2012). An improvement is not in sight. Technological development is unlikely to bring
a step change in the reduction of resource use or waste generation (Midden, Kaiser, & McCalley, 2007). And the number of tourists
travelling each year continues to increase, with annual growth predictions for the tourism industry at about 5% (United Nations
Tourism World Organisation, 2016).

The environmental harm caused by tourism has been documented for many decades. In the inaugural editorial of the Journal of
Sustainable Tourism, the editors trace the beginnings of the academic discussion of environmentally sustainable tourism to

https://doi.org/10.1016/j.annals.2020.102933
Received 27 November 2019; Received in revised form 2 March 2020; Accepted 3 March 2020

E-mail address: s.dolnicar@uq.edu.au.

Annals of Tourism Research 84 (2020) 102933

0160-7383/ © 2020 Elsevier Ltd. All rights reserved.

T

http://www.sciencedirect.com/science/journal/01607383
https://www.elsevier.com/locate/annals
https://doi.org/10.1016/j.annals.2020.102933
https://doi.org/10.1016/j.annals.2020.102933
mailto:s.dolnicar@uq.edu.au
https://doi.org/10.1016/j.annals.2020.102933
http://crossmark.crossref.org/dialog/?doi=10.1016/j.annals.2020.102933&domain=pdf


Krippendorf, Zimmer, and Glauber (1988) and note that “Good intentions and idealism alone are not a sufficient basis for real advances”
and that “All those involved in tourism have a responsibility to learn how to contribute towards more sustainable forms of tourism” (Bramwell
& Lane, 1993, p. 3). Bramwell and Lane – in 1993, when international tourism arrivals were at only 405 million per annum –
highlighted the urgent need to design for more environmentally friendly tourism. Nearly 30 years later – with billions of people
travelling each year – we are still in desperate need of practical approaches to achieve this challenging and ambitious aim.

The present paper responds to Bramwell and Lane's call for designing environmentally sustainable tourism. It focuses in scope on
targeting environmentally significant behaviours of tourists – as opposed to the behaviour of policy makers or staff working in the
tourism industry. To be environmentally significant, a behaviour must have an impact on the environment, it “changes the availability
of materials or energy from the environment or alters the structure and dynamics of ecosystems or the biosphere itself” (Stern, 2000, p. 408).
Throughout this article, the term environmentally friendly behaviour is understood to mean positive environmentally significant
behaviour, behaviour which leads to positive effects on the environment or reduces negative effects.

The article is structured as follows: first, approaches proven to reduce environmental harm caused by tourists at the destination
are discussed in detail. Many of these approaches can be implemented in a way that represents a win-win situation: they have the
potential to reduce both the environment damage and business operating cost. Reduced operating cost increases the likelihood of
uptake by the tourism industry. After the detailed discussion of existing design approaches, a conceptual model of promising design
approaches is proposed. Finally, a methodological framework is offered to guide researchers and tourism industry in the development
of new designs that will reduce the environmental footprint of the tourism industry in future.

This article provides the tourism industry with immediate guidance on how to reduce the environmental damage caused by their
operations by highlighting interventions which have proven successful in experimental studies, and putting forward an approach
industry can use to develop their own new interventions. From an academic perspective, this article aims at instigating a change in
direction of research in the field of environmentally sustainable tourism away from problem description and towards the develop-
ment and empirical testing of practical solutions. Increased environmental sustainability does not result from alerting the world to the
problem. Rather, it results from proactively implementing practical measures that are scientifically proven to be effective. In so doing,
step by step, we can help the tourism industry “develop in such a way that productivity can be sustained over the long term for future
generations” while “preserving essential ecological processes” and protecting biodiversity (Bramwell & Lane, 1993, p. 2).

Theories of human behaviour

Changing human behaviour is an ongoing challenge in the social sciences. Many theories have been put forward to explain
different kinds of human behaviour and, based on this understanding, change it. The vast majority of these theories could, in one way
or another, inform the development of interventions aiming at making tourists behave in more environmentally friendly ways.
Covering such a broad range of theories is not possible in this article, but we illustrate how theories of human behaviour can be
leveraged using a few examples. Some of these theories have already been used as the basis of successful interventions. These are
discussed in the next chapter.

Attribution theory (Heider, 1958), for example, states that people explain consequences of their behaviour in one of two ways:
internally by viewing themselves as the cause of the consequence, and externally by viewing other factors as the cause. Attribution
theory suggest that it may be possible to alter people's attribution from external to internal and, in so doing, reduce behaviour that
leads to environmentally negative outcomes.

Another example of a potentially useful specific theory of human behaviour is cognitive dissonance theory (Festinger, 1957):
people have an intrinsic desire for their behaviours to align with their beliefs. If they perceive themselves as environmentally friendly,
they want to behave in environmentally friendly ways. When their behaviour causes environmental harm, they perceive a tension –
cognitive dissonance. They can reduce this tension in two ways: change their behaviour or change their beliefs. Cognitive dissonance
theory can be leveraged by developing communications that make it more difficult for tourists to change their beliefs, increasing the
likelihood of consonance being re-established through behavioural change. A special case of Festinger's cognitive dissonance theory is
equity theory (Adams, 1963). It postulates that people seek a balance in social exchanges; they feel tension if they give much more or
much less than they receive from the same exchange partner. They adjust their giving to establish equity of giving and receiving. This
theory could also be leveraged in an attempt to change tourist behaviour by proposing an exchange benefitting both tourism busi-
nesses and tourists, while simultaneously reducing environmental harm.

Social identity theory (Tajfel, 1979) explains human behaviour in groups, in social contexts, by understanding the part of a
person's self-concept that is determined by the social group they are member of. Positive behaviours can result from trying to achieve
a positive social identity. The norms in the reference group are critically important in determining the nature of that behaviour. In the
sustainable tourism context, social identity theory can be leveraged by making people aware of the expectations of the relevant
reference group.

Many other psychological theories propose mechanisms that could inform the design of interventions aimed at making tourists
behave in more environmentally sustainable ways. These theories are not specific to a particular behavioural context. The only theory
that has been developed specifically in view of understanding and changing pro-environmental behaviours is that of Stern et al.
(2000). Their theory – based on norm activation theory (Schwartz, 1977) – aims at explaining environmentally significant behaviour.
The key leverage points are two specific beliefs, one relating to harm done by a certain behaviour to an object of value, and the
second one relating to the belief that changing the behaviour can reduce that harm.

A less well-known framework, which is particularly pertinent in the tourism context is that of happiness economics or hedonic
psychology (Kahneman, 1999). Kahneman argues that people – at any moment in time – experience good, bad, or neutral instant
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utility. They want to engage in behaviours which have high instant utility – making them happy. Hedonic psychology offers an
excellent starting point for designing interventions aiming at behavioural change in tourism because engaging in tourism activities is
inherently pleasure-seeking. Offering a further increase in instant utility, therefore, is likely to be very powerful.

Another approach that has received substantial attention among public policy makers over the past decade is changing choice
architecture, nudging (Sunstein & Thaler, 2008). Most human behaviours involve a choice among alternative behaviours. Changing
how these choices are presented is a powerful way of influencing human behaviour. Importantly, people are still free to behave in
whichever way they want, but the presentation of choice alternatives nudges – not forces – them towards displaying the desired
behaviour. Sunstein (2014, p. 583) describes nudges as “liberty-preserving approaches that steer people in particular directions, but that
also allow them to go their own way” and emphasizes that introducing new “nudges typically replace preexisting ones; they do not introduce
nudging where it did not exist before” (p. 584). Every context in which humans make choices contains nudged. Openly and transparently
modifying nudges has the potential to achieve positive societal outcomes without coercing people to behave in a desired via bans or
mandates.

Synthesising work on theories of human behaviour reveals – despite the use of different terminology – a substantial amount of
consensus about the kind of interventions that have the potential to change behaviour. Such interventions fall into four areas:
leveraging people's beliefs, leveraging people's social norms, increasing pleasure or instant utility, and altering choice architecture.
The remainder of this article follows this structure, using these four categories to guide the discussion of the effectiveness of in-
terventions developed in the past, and to offer a conceptual model of designing for environmentally sustainable tourism.

Designing tourism experiences to be more environmentally friendly

Leveraging beliefs

Beliefs are generally viewed as critically important to changing behaviour. Advertising, for example, attempts to modify consumer
beliefs to increase purchase likelihood. But in the context of making people in pleasure-focused contexts behave more en-
vironmentally friendly, beliefs have not emerged as a particularly successful approach. This is despite the fact that some theories that
have been specifically developed to explain environmentally significant behaviour (Stern, 2000) view beliefs as integral in explaining
why people behave in environmentally friendly ways.

A few studies tested the effectiveness of pro-environmental appeals. These appeals aimed at activating or modifying beliefs known
to be antecedents to the desired behaviour. The effect of the pro-environmental appeal was consistently negligible: when sharing the
savings of a waived daily room clean with guests, for example, the additional pro-environmental appeal at hotel guests' beliefs had no
effect above and beyond the effect of sharing the savings (Dolnicar, Kneževič Cvelbar, & Grün, 2019). A study dedicated specifically
to testing the effect of activating beliefs to reduce water use, and increase towel reuse also failed to show any effect of this measure
(Dolnicar, Kneževič Cvelbar, & Grün, 2017). These empirical findings are not altogether surprising given that informational strategies
are expected to be effective in cases where the desired environmentally friendly behaviour is convenient, does not take much time or
effort and occurs in a context free of constraints (Steg & Vlek, 2009). These conditions are not met when tourists go on holiday away
from home in pursuit of pleasure.

Leveraging social norms

Most theories of human behaviour acknowledge that people are influenced by other people around them, especially people whose
opinion they value. Social influence stands at the centre of social identity theory. In the theory of planned behaviour (Ajzen, 1985) it
is referred to as social norm. Social norms have emerged as a promising design approach. Social norms refer to a collective un-
derstanding of behavioural expectations by society.

Social norms can successfully be managed in a number of different ways, some of which have been proven in quasi-experimental
field studies to significantly improve environmentally friendly behaviours among tourists. Towel reuse, for example, can be increased
by informing hotel guests how many other hotel guests have reused their towels. Results from a field study conducted in a mid-range
hotel in the USA observing towel reuse on 1058 occasions show that this approach leads to a higher towel reuse rate (44%) than the
signs typically used in hotels which ask guests to help the hotel with environmental protection (35%; Goldstein, Cialdini, &
Griskevicius, 2008). In a quasi-experimental follow-up study using further refined messages in the same hotel, the observation of
1595 possible towel reuse occasions led to additional insights: adding information about the types of guests who reused towels does
not further increase reuse. But stating the room-specific towel reuse rate pushes towel reuse to 49%. A study in four Australian motels
provides additional empirical evidence for these findings: leveraging social norms, in this study, increased towel reuse from an
already high baseline of 84% to 88%. A similarly good result was achieved by explicitly requesting help by guests (Mair & Bergin-
Seers, 2010). In the same study, a compensation for reusing towels was unsuccessful. The compensation was not to the guest directly,
but rather a donation to a charity.

The power of direct compensation for more environmentally sustainable behaviour as a tourist is demonstrated by Dolnicar et al.
(2019a). Resembling the design in Mair and Bergin-Seers (2010), this study had two experimental conditions and used voluntary
opting out of daily routine hotel room cleaning as target behaviour. The aim was to reduce routine room cleaning without reducing
guest satisfaction. In one of the experimental conditions, guests were provided with environmental facts about the negative impact of
room cleaning, and asked to reduce this impact by voluntarily opting out of room cleaning. To opt out, guests had to hang a sign on
the outside handle of their hotel room door indicating that they requested for the room not to be cleaned. In the second experimental
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condition, guests were informed that room cleaning is very expensive. Not cleaning hotel rooms unnecessarily, therefore, saves the
hotel a lot of money. Guests were then told that the hotel was happy to share those savings with them: for every day a guests waived
the room clean, they received free drinks vouchers for each adult in the room. The third experimental condition combined the drinks
voucher and the pro-environmental appeal. The study ran for three weeks, and analysis was based on 678 nights by 324 guest parties
who stayed for more than one night. The equity-theory (Adams, 1963; Adams & Freedman, 1976) based condition where savings
were shared with the hotel guest – as opposed to being donated to a charity – reduced hotel cleans by 42%. Adding the pro-
environmental appeal did not further significantly reduce opting out of room cleaning. Importantly, the industry standard – providing
environmental facts and asking the guest for help – performed worst.

Another instance of leveraging the perceived give and take between hotel guest and tourism businesses, while at the same time
proactively trying to increase the holiday enjoyment of a specific group of tourists, is to offer stamp collection booklets and rewards
for families. Specifically, families staying at a seaside resort were invited to play a stamp collection game. Every time the entire family
did not generate any plate waste at dinner, they received a stamp from the waiter. If they collected one stamp for each day of their
stay, they received a small prize at check-out. This initiative reduced plate waste among families by 34% (Dolnicar, Juvan, & Grün,
2020). Both studies (drinks vouchers and stamp collection booklets) have another thing in common, which is not related to social
norms: they increase the pleasure of tourists, they enhance the consumer experience at brand-owned and social touchpoints (Lemon &
Verhoef, 2016). Hotel guests enjoyed their free drinks, and children enjoyed collecting stamps and were very excited to be rewarded
for their efforts with a prize at check-out. Both studies, therefore, are examples of interventions which genuinely represent win-win-
win situations: environmental harm is reduced, guest satisfaction is increased, and hotel costs decrease.

Social norms can be taken one step further by getting tourists to commit to displaying a socially desirable behaviour and providing
an avenue that allows them to communicate their socially compliant behaviour with the community. This is exactly the design
approach taken by Baca-Motes, Brown, Gneezy, Keenan, and Nelson (2012). In this field study, receptionists informed guests at
check-in that the hotel is taking action to minimize harm to the environment, and invited guest to voluntarily commit to making a
contribution to this initiative. The commitment was either general in nature, or specifically relating to towel reuse. Some guests who
chose to make the commitment also received a pin that they could wear. The pin signalled their towel reuse commitment to other
guests and staff in the hotel. The interventions tested in this study were developed using as theoretical basis cognitive dissonance
theory (Festinger, 1962), signalling theory (e.g. Andreoni & Bernheim, 2009), and prior empirical findings that higher specificity of
requests leads to higher levels of agreement to commit (Locke & Latham, 2002). The most effective intervention was the specific
commitment to reusing towels combined with wearing the pin. Guests who were in this experimental condition had a towel reuse rate
of 35%, compared to a base rate of 24%. These results illustrate the effectiveness of leveraging social norms through signalling. If the
hotel in which the study was conducted would adopt the intervention of inviting guests to commit to towel reuse and giving them a
pin to publicly signal their commitment, it would save the hotel washing some 150,000 towels annually. Not only does this imply a
substantial cost saving, estimated at some $50,000 per year, it also saves water, electricity and the detergent used for washing and
softening the towels. Guest satisfaction was not negatively affected.

Yet another approach to managing social norms to design for environmentally sustainable tourism has proven successful in the
context of minimizing plate waste at hotel buffets (Kallbekken & Sælen, 2013): a table sign inviting guests to return to the buffet as
often as they wish and explaining that this is better than taking too much at once and then not being able to eat it all reduced plate
waste by 21%. The social norm perceived by guests in this instance is that it is not acceptable to go back to the buffet too many times.
To avoid being seen as greedy, hotel guests take more food in one trip, increasing the likelihood of serving themselves more than they
are able to eat. The table sign modified the social norm; it tells guests that it is acceptable to go back to the buffet many times. More
even: it is desirable to display this behaviour. This intervention also reduces hotel cost without negatively affecting guest satisfaction.

Increasing pleasure

Increasing the holiday enjoyment of tourists – their instant utility – in an attempt to make them behave in more environmentally
friendly ways is an uncommon approach. Most measures taken by tourism businesses rely on using signage to activate pro-en-
vironmental beliefs, or induce guilt in an attempt to trigger pro-environmental behaviour. Only a small number of studies have –
successfully – tested this approach to date. Dolnicar et al. (2020) reduced plate waste generated by families at the hotel buffet
breakfast by 34% by introducing a stamp collection game for children, which demonstrably increased these children's holiday en-
joyment as they were working towards receiving a prize at the end of their stay. Similarly, daily routine room cleaning rates in hotels
were reduced by 42% (Dolnicar et al., 2019; Dolnicar, Kneževič Cvelbar, & Grün, 2019) by giving hotel guests a drinks voucher for
every day they voluntarily waived room cleaning. This intervention was designed to leverage equity theory, yet the increased
pleasure derived from a free drink was an obvious side-effect of the hotel reciprocating guests' waiving of room cleans. Although
linking the desired behaviour to increased pleasure is an uncommon approach, it shows substantial promise in pleasure-seeking
behaviour contexts, as it aligns directly with Kahneman's (1999) theoretical predictions that people will engage in behaviours which
have high instant utility, which make them happy. This approach is also the most desirable in terms of reducing environmental harm,
saving the business operating costs and increasing holiday fun (as opposed to not reducing it).

Designing choice architecture

Modifying choice architecture has proven successful across a range of applications. In the context of private health insurance, for
example, presenting health covers to consumers in order from best to worst, as well as breaking up one large choice task with many
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options into many smaller choice tasks with fewer options, significantly improves the outcome for consumers (Dellaert, Johnson, &
Baker, 2019). In some instances, the choice architect can influence a range of dimensions of the choice architecture, including the
structure of the choice task, and the description of choice options (Johnson et al., 2012). In terms of choice structure, a choice
architect can vary the number of alternatives and decision tools available to consumers, redirect consumer attention to attractive
options which occur later in time, break up complex choices in a larger number of less complex choices, and set default options to
increase the likelihood of the desired behaviour occurring because consumers do not put in the effort to pursue an alternative
behavioural option (Johnson et al., 2012).

In tourism, an example of altering choice architecture to improve environmental outcomes is the use of video content to elicit
specific emotions just before a travel package is being booked (Araña & León, 2016). In this experimental study, senior travellers who
were choosing a holiday package were presented – before they chose one of many available packages – with no video, a video
triggering sad emotions, or a video triggering empathy for future generations. Both videos triggering emotions led to travel packages
with lower CO2 emissions being chosen, with the empathy condition proving most powerful. This intervention can be implemented
easily and at low cost in any online booking interface.

The most prominent example of a small change in physical infrastructure that caused a major change in guest behaviour is the
reduction of the size of plates made available to hotel guests at the breakfast buffet (Kallbekken & Sælen, 2013). The field experiment
was conducted in 52 hotels that are part of the same hotel chain, and used food waste generated by each hotel as the dependent
variable. Of the 52 hotel, 38 served as control condition. In those hotels food waste was measured, but infrastructure was not altered.
In seven hotels the size of the plates available to guests at the buffet was reduced by three centimetres (from 24 cm to 21 cm). As a
consequence, the food waste generated in the hotel dropped significantly, by 19.5%. The results from this field study are further
supported by an observational study, which used the food waste generated by all the groups in the control condition to test for
associations with the plate sizes they offered in each of the hotels. Specifically, 1 cm smaller plates were associated with 2.5 kg less
food waste per day (or 7.4%), aligning almost perfectly with the reduction in waste of approximately 20% derived from the field
experiment.

Importantly, this design approach to making hotel operations more environmentally sustainable does not cause additional ex-
penses to hotels. Rather, it reduces operating costs in two ways. Firstly, smaller plates are cheaper. Given that hotels have to purchase
new plates on an regular basis, this difference in purchase cost is significant over the years. The second source of savings is the actual
reduction in food waste. Food waste is expensive for a hotel because the food needs to be purchased and prepared. If it is not eaten,
disposal has to be paid for. Reducing food waste is estimated to save the hotel some nine dollars per kilogram (Kallbekken & Sælen,
2013) and reduce the burden on the environment by 1.9 kg of CO2e (Kallbekken & Sælen, 2013). This infrastructure intervention
represents a design option that creates a genuine win-win situation. It also has no measurable effect on guest satisfaction: hotel guests'
rating of their satisfaction with the hotel buffet breakfast are the same for the hotels in the control group and the hotels in the
experimental group.

The potential environmental benefits of such a small design change are material indeed: billions of tourists go on vacation every
year and, typically, stay more than one night. Each morning at breakfast they leave, on average, 15 g of food they had taken from the
buffet on the plate uneaten upon completion of their meal (Juvan, Grün, & Dolnicar, 2018). Globally, the environmental footprint of
leaving food uneaten is substantial (250 km3 of water and 3.3 Gt of CO2 equivalent, Food and Agriculture Organization of the United
Nations, 2013), placing global food waste right behind the USA and China in terms of carbon emissions (Food and Agriculture
Organization of the United Nations, 2013).

In the context of hot water used by tourists in hotel showers, providing instant feedback to the tourists on how many litres they
are using while showering leads to tourists shortening their showers (Tiefenbeck, Wörner, Schöb, Fleisch, & Staake, 2019). In this
study – based on nearly 20,000 instances of real tourists taking a shower in one of 265 hotel rooms – energy use was reduced by 11%.
This is despite that fact that they did not receive any kind of discount or acknowledgement for their energy saving efforts.

Another approach that falls into the category of choice architecture is changing defaults. Defaults are behavioural options that
require “no action with regard to particular choice opportunity” (Davidai, Gilovich, & Ross, 2012, 15201). Public policy makers are well
aware of the power of defaults, and use them proactively to alter people's behaviour in areas other than tourism. The classic example
is organ donation. When people need to take action to consent to their organs being donated, the donation rate is only around 10%.
When consent is assumed by the government, but people have the option to take action to withdraw consent, the donation rate is
close to 100% (Johnson & Goldstein, 2003).

The power of changing defaults can be harvested in many different ways in tourism. In the context of conference and convention
travel, Araña and León (2013) prove how changing the default invitation to offset carbon emissions voluntarily affects the offsetting
rate. In this field experiment, 856 conference or convention travellers were given the option to tick a box to add the carbon offset cost
to their total conference package price. Another 824 travellers were given the option to tick a box to deduct the offset amount – which
was included in the price by default – from the conference package. Travellers were more likely to offset carbon emissions when they
had to opt out than when they had to opt in, although the strength of the change in defaults was dependent on the cost of the offset.
The higher the cost, the lower the gap between opting in and opting out. When converted into willingness to pay, conference
travellers who had to opt out were willing to pay 40 Euros for their offset. Those offered the opportunity to opt in were only willing to
pay 26 Euros.

A second illustration of the power of defaults in tourism has been provided in a study attempting to reduce the number of routine
daily room cleans in a three-star hotel in Slovenia (Kneževič Cvelbar, Grün, & Dolnicar, 2020). In this quasi-experimental field study,
guests arriving in the hotel during the European summer months were exposed to two basic conditions: (1) the room was cleaned
daily, unless the guest requested for it not to be cleaned (opt-out condition), and (2) the room was not cleaned daily, unless the guest
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requested it be cleaned (opt-in condition). A second opt-in condition, which contained an environmental justification for the change
in default, was also tested. This study is quasi experimental because it was conducted with real hotel guests. As a consequence,
subjects (hotel guests) could not be randomly assigned to one of the three experimental conditions. Overall, 989 overnight stays were
included in the analysis. The opt-in condition reduced room cleans by 63%. The pro-environmental appeal did not lead to a sig-
nificant improvement above and beyond the basic opt-in condition. The environmental benefits of this design approach are sub-
stantial: one room clean consumes approximately 35 l of water, 100 ml of chemicals, and 1.5 kWh of electricity (Dolnicar et al.,
2019). Multiplied by billions of tourists travelling internationally and domestically every year, the reduction in resource use from
implementing such a design approach would indeed be substantial. In addition, the hotel would benefit financially by saving the
money associated with paying for the use of these resources, as well as the labour associated with each room clean.

Replacing thick cotton serviettes with recycled paper serviettes at breakfast buffets is another example of where changing the
default can make a difference. While, strictly speaking, this field study based on data from 10,970 overnight stays during the
European summer season did not offer the exact symmetric option for the opt-in and the opt-out conditions, replacing cotton ser-
viettes with recycled paper serviettes on the breakfast tables (while still allowing guests to get a cotton serviette from the buffet
station, and informing them about the reason for providing recycled paper serviettes) reduced the use of cotton serviettes by 95%
(Dolnicar et al., 2019). Guests were aware of the change, but the provision of recycled paper serviettes did not reduce stated
satisfaction with the breakfast service. In the months of July and August alone, this change in default would save 265 kg of CO2
emissions in the hotel in which the study was conducted. In addition, the provision of recycled paper serviettes is cheaper for the
hotel than replenishing the stock of cotton serviettes regularly, and washing, drying, and ironing each serviette between uses.

Fig. 1 summarizes the insights gained to date from studies that have developed theory-based interventions and tested them in the
field using experimental or quasi-experimental research designs (discussed in detail in the previous section). On the far right hand
side is the desired outcome: making tourists behave more environmentally friendly at the destination. The arrows indicate a range of
approaches which have been tested to date. The length of the arrow indicates the effectiveness with longer arrows proven to be more
effective.

Default changes have proven particularly effective outside the field of tourism (e.g. Abadie & Gay, 2006; Everett, Caviola, Kahane,
Savulescu, & Faber, 2015; Johnson & Goldstein, 2004; Johnson, Hershey, Meszaros, & Kunreuther, 1993; Leonard, 2008; Samuelson
& Zeckhauser, 1988). The small number of studies on defaults in tourism confirms these findings, making defaults one of the more
promising approaches to designing more environmentally sustainable tourism. There is ample opportunity to consider changing
defaults in tourism: countries, destinations or tourism businesses could make environmentally sustainable options the norm.

If defaults cannot be changed, changing infrastructure is the second most powerful choice architectural design option to consider.
While infrastructure changes cannot be made to the extent where they affect the holiday enjoyment of tourists, there is still sub-
stantial potential in today's tourism industry to make small infrastructure modifications – such as offering smaller plates at buffets –
that do not reduce vacation enjoyment, but lead to tourists behaving more environmentally friendly.

The most promising of the less invasive approaches is to increase holiday enjoyment for those tourists who display the desired
behaviour. Holidays are inherently pleasure-focused. The primary aim of any tourists is to maximize pleasure. This desire stands in
direct opposition to containing oneself to protect the environment. If, however, the desired behaviour leads to additional pleasure
(good instant utility, Kahneman, 1999), the likelihood of tourists engaging in such behaviour is substantially increased. Pleasure can
be increased through refunds, rewards, prizes, gifts, access to special spaces, services and offers.

Social norms have proven to work well in changing people's behaviour, including tourists' environmentally significant behaviour.
The effect sizes, however, are substantially lower than those that can be achieved with changing the default, changing infrastructure
or increasing pleasure. Attempts of activating or changing beliefs, arguable the current industry standard, is the least promising

Fig. 1. Approaches to designing for more environmentally friendly tourist behaviour.

S. Dolnicar Annals of Tourism Research 84 (2020) 102933

6



approach to designing tourism to be more environmentally friendly. This is because of the unique hedonic context of the vacation
experience, and the fact that pro-environmental behaviour is harder to display in an environment controlled by someone else. Note,
however, that the summary in Fig. 1 is based only to interventions that have already been developed and experimentally tested. New,
creative ways of modifying beliefs could prove effective in future. Note also, that Sunstein (2014) would argue that many of the
intervention approaches in Fig. 1 are nudges. Sunstein lists the main ten nudges as follows: changing defaults, simplification,
leveraging social norms, increasing convenience, disclosure, warnings, pre-commitment strategies, reminders, elicitation of beha-
vioural intentions and providing feedback with information of their past choices and the consequences that have resulted from these
choices.

A framework for designing tourism services to be more environmentally sustainable

All studies discussed in this article share the same underlying approach. This approach forms the basis of the general framework
for design to improve the environmental sustainability of the tourism industry illustrated in Fig. 2, which is similar to the approach
proposed by Steg and Vlek (2009). The starting point is the analysis of behaviours displayed by tourists in view of the negative
environmental impacts they cause. These behaviours could occur in the pre-purchase, the purchase, or the post-purchase phase
(Dhebar, 2013), but they have to occur at brand-owned touchpoints (Lemon & Verhoef, 2016) in order to allow interventions to be
implemented. Of these tourist behaviours, those with the biggest detrimental effect become candidate behaviours for targeting. In the
example provided in Fig. 2, having the hotel room cleaned daily, even if it is not necessary, emerges as having substantial negative
effects on the environment.

Once a single or a small set of target behaviours has been identified, the reasons which drive those particular behaviours need to
be understood. Typically, understanding reasons for behaviour will require a qualitative investigation: observing tourists, talking to
tourists, and talking to staff. For each reason revealed during this stage, an assessment is required about the likelihood of being able
to remove entirely or reduce the driving force in terms of causing the target behaviour. In the example used in Fig. 2, a range of
reasons is identified which explain why tourists staying at a hotel have their room cleaned every day. Some of these reasons cannot be
changed. For example, if tourists insist on having a sparkling clean room every day, it is unlikely that anything the hotel does will
change that high-level expectation. Other reasons could potentially be targeted with a well-developed intervention. Tourists are often
cynical about hotels requesting their help to save the environment, for example. They do not trust that such request are motivated by
genuine environmental concern, assuming instead that the request is an attempt to save money. If this is the reason for hotel guests
having their rooms cleaned daily, it may be possible to make them waive their room clean by openly stating the cost of a room clean,
and then offering to share the savings with them, either by refunding money or by offering a voucher. In terms of behavioural theory,
such an intervention would align well with equity theory (Adams, 1963; Adams & Freedman, 1976), which postulates that people
have a need to balance out the give and take in interpersonal relationships. When the hotel offers a voucher or a refund, the guest may
feel that this warrants waiving a room clean they do not really need; it may establish what the hotel guest perceives as a reasonable
level of equity.

Fig. 2. A framework for designing and experimentally testing interventions aimed at reducing the environmental harm caused by tourists at the
destination.
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The refund or voucher serves as the intervention. The effectiveness of any intervention has to be empirically tested in a field
experiment to ensure that the researcher is in control of the cause-and-effect link to be tested, and to ensure that the intervention
works in the real business context. As Sunstein (2014, p. 585) puts is: “Experimentation, with careful controls, is a primary goal of the
nudge enterprise”, and “empirical tests … are indispensable”. Because field experimentation is labour intensive, expensive and risky, it is
important to conduct a manipulation check before the field experiment. The purpose of a manipulation check is to make sure that the
intervention has the intended effect (see Viglia and Dolnicar (2020) for a detailed discussion of experimental research in tourism).
The refund or voucher should reduce the scepticism hotel guests have about the hotel's motivation when asking them to waive room
cleans; this intervention should instead create a sense of equity. Only if this is indeed achieved, there is reason to believe that the
target behaviour will change as a result.

As opposed to the model proposed by Steg and Vlek (2009), in the tourism context, interventions are limited to those that do not
cause the tourism businesses additional cost – which would reduce the likelihood of uptake – and those that do not increase effort or
reduce pleasure for the tourists. The latter conditions align well with the requirement of operational excellence and value en-
hancement postulated by Dhebar (2013) in the context of designing compelling customer touchpoint architecture.

Interventions can be eliminated throughout the process. Although this case is not illustrated in Fig. 2, it is not uncommon for
interventions to be eliminated when they fail the manipulation check. Those interventions that pass the manipulation check have to
be put to the test in a field experiment using an empirical measure of the actual (not the stated intended) target behaviour as the
dependent variable and, importantly, controlling for all possible intervening variables. The challenge of conducting field experi-
mentation is that the real world is not as sterile as a laboratory. As a consequence, the researcher cannot control all the aspects of the
exact situation in which the study is conducted. In the field, many external factors can affect the outcome of the experiment. These
need to be controlled for, or accounted for in the data analysis. If a hotel is at the beach and bringing sand from the beach is a key
reason for guests wanting the room cleaned daily, then a week of rain may significantly change the demand for room cleaning, as the
guests engage in activities other than going to the beach. This could lead to erroneous conclusions. Identifying and controlling for
potential intervening effects is therefore critically important when the effectiveness of the interventions is tested in the field.

Only if field experimentation proves interventions to be effective, can they be recommended for industry uptake. But proof of
effectiveness in a field experiment is not only of practical value. It also serves as empirical evidence of cause-and-effect relationships.
Experiments lead to third order knowledge or principles (Rossiter, 2001; 2002): they permit firm conclusions about drivers of specific
behaviours. As such, they contribute reliable and valid empirical knowledge which, in many instances, leads to theoretical insights
and developments.

Conclusions and practical implications

The negative environmental consequences of tourism are well understood. It is now time to design approaches to reduce en-
vironmental harm to a minimum, while still permitting tourism industries around the world to flourish and support local commu-
nities, and tourists to enjoy their well-deserved holidays. This article discussed approaches that have already been proven to achieve
this, including:

• providing tourists with information about how many of their fellow tourists have displayed a specific environmentally friendly
behaviour (Goldstein et al., 2008);
• sharing savings resulting from the environmentally friendly behaviour with tourists (Dolnicar et al., 2019);
• providing real-time feedback on resource use or environmental damage caused (Tiefenbeck et al., 2019).
• introducing games which incentivise the desired environmentally friendly behaviour and, in so doing, increase holiday enjoyment
(Dolnicar et al., 2020);
• getting tourists to commit to the desired behaviour and, optimally, provide them with a publicly visible symbol of their com-
mitment (Baca-Motes et al., 2012);
• reducing plate sizes to reduce plate waste (Kallbekken & Sælen, 2013);
• reducing embarrassment of returning to the buffet repeatedly using a table sign to reduce plate waste (Kallbekken & Sælen, 2013);
• using videos to elicit specific emotions before booking decisions (Araña & León, 2016);
• changing defaults by integrating carbon offsets in the regular price and offering customers to opt out, instead of opting in (Araña &
León, 2013), by offering daily room cleans upon request, rather than by default (Kneževič Cvelbar et al., 2020), or by offering
guests recycled paper serviettes at the breakfast paper by default, and inviting them to get a thick cotton serviette from the buffet
if they would like one (Dolnicar et al., 2019).

These approaches should be adopted by tourism businesses around the world as a matter of urgency. The article also offers
suggestions about design options with the highest success, and a methodological framework to guide academic researchers and
tourism industry in the systematic development of new design approaches.

To be able to proactively design for environmentally friendly tourism, it is necessary to first develop insight, a theory of the
reasons for the occurrence of the environmentally unfriendly behaviour. An example of such a theory, derived from analytic qua-
litative research (Rossiter, 2011), is a model that postulates drivers of plate waste at hotel buffets (Dolnicar & Juvan, 2019). As soon
as such a theory is available, or at least individual insights about likely reasons for the undesirable behaviour that comes at high
environmental cost, it is then possible to develop theory-based interventions aimed at modifying these behaviours. Typically such
interventions will be informed by broader theories of human behaviour. These interventions have to occur at brand-owned
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touchpoints because the intervention itself has to be under the control of the tourism provider. As opposed to other context, in
tourism, the design of the intervention has to occur within two critically important boundary conditions: no reduction in the quality
of the vacation experience for the tourist, and no increase in cost for the business implementing the intervention.

All proposed interventions need to be empirical tested. Typically, this process will involve a manipulation check to demonstrate
that the intervention works in the way it is theoretically intended to work, followed by an experimental study which tests whether the
intervention has a significant effect on the dependent variable of interest. Only if that can be established in the field, can the
intervention be broadly disseminated for uptake by tourism industry.

The present article focuses on designing tourism services in a more environmentally friendly way by using tourist behaviour as the
starting point. Similarly, other groups could be targeted in future research. For example, staff represent an excellent target group
given that they are paid by the businesses that wish to reduce environmental harm. While the same framework can be used for the
identification, development and testing of interventions, it is likely that the success rate will be higher given the obligation of staff to
comply with instructions of their employers. Another and critically important target group for future research are managers of
tourism businesses. Even the most effective intervention is useless if it is not implemented in the business. Managers are the gate-
keepers. Many of the interventions discussed in this article reduce operating cost, making it attractive to managers to adopt them. But
will they? If not, why not? These are key questions that remain to be answered.
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