
Encouraging pro-environmental behaviour change at 

tourist accommodation 

How to design and apply a smart service innovation that saves 

energy and water 

 

Christopher James Warren MSc 

Griffith Institute For Tourism 

Griffith Business School 

Griffith University 

 

 

 

 

Submitted in fulfilment of the requirements of the degree of 

Doctor of Philosophy 

 

 

February 2018 

  



 

 ii 

  



 

 iii 

 

To Sophie (for believing in me) 

To Max, Samantha and Christie (for accepting to not see their dad so much) 

To my parents (for war rationing stories told long ago, which inspired me to believe in 

another way to save) 

  



 

 iv 

  



 

 v 

Abstract 

The topic of my thesis is saving energy and water to reduce carbon emissions and waste at 

self-contained B&B style accommodation. The focus is saving by conserving resource, this 

compares to the frequently applied strategy of introducing eco-efficient technologies. 

Conservation of resources involves choosing to use less and enjoying a different experience 

compared to using efficient systems which deliver a similar level of performance but use less 

energy and water. Efficiency does not necessarily save resources because of the great 

entanglement of systems in our everyday lives and the consequential creep of our rising 

energy and water use. Choosing to conserve resources is thus an alternative way to consume 

and to change ones routines and methods to enjoy a comfortable temperature inside. 

Conservation is critically important for tourist accommodation because global tourism 

growth is outpacing tourist accommodations’ current capacity to reduce its environmental 

impacts using efficient systems, and need to achieve the Paris Agreement’s target of Net Zero 

Emissions by 2050. We therefore need to consider a new type of tourist accommodation 

experience. 

Creating new innovative service experiences to achieve sustainable outcomes is 

perhaps easier said than done. A longitudinal case study analysis of the site used in this 

thesis, demonstrates the challenges involved, but it also shows the causes of transitions and 

the benefits of focusing sustainability-oriented behaviour on core expertise to build potential 

competitive advantage. Further research identified that guests might apply their character 

strengths to pro-environmental situations and is tested with resource use feedback. Currently 

guests use resources without knowledge of their consumption or that of other guests or the 

local community. They have no way of telling from the practices they apply the 

corresponding impact on overall consumption.  
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A smart service integrating intelligent technologies and social technologies (the 

interplay between the host and guest) which apply pro-environmental amenities was 

designed, developed and installed in four cottages at one site in Australia. Guests were 

invited to participate through interpersonal communication and indirect feedback stimulates 

adaptive behaviours. Significant savings were achieved for electricity, gas and water. The use 

of sustainable firewood offered an alternative energy source and in three cottages guests 

achieve significant conserving savings. Importantly guests’ satisfaction was not impacted and 

the intervention was appreciated by most guests. Findings analysis high resolution resource 

data to show guest use comparing Intervention Group with Control to study different 

behaviours to save. 

Self-contained B&B style accommodation was chosen for the experiment site because 

a) it represents one of the largest categories; b) compared to hotel rooms, guests are 

responsible for their own food preparation and other domestic activities, have a larger space 

to live in and control systems for thermal comfort, thus their actions to conserve have strong 

potential environmental benefits; and c) it is a category growing fast thanks to new online 

community style platforms so its impact maybe escalating.  

This thesis therefore makes a significant contribution by conducting research using a 

‘real world’ site where previously limited research has been conducted. It makes an important 

contribution to self-contained B&B style accommodation, a largely ignored category of 

tourist accommodation, by providing the first high resolution study of resource use and 

innovation opportunities. The thesis also contributes by undertaking the first longitudinal 

sustainability-oriented innovation study of a service firm and offers a framework for service 

industries. My thesis proposes an extended theory for resource use, resource saving 

persuasion, which helps explain the complexities guests have for saving resources. The final 

contribution is to positive psychology, using an exploratory study – subsequently tested – that 
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applies character strengths to guests’ pro-environmental attitudes and behaviours. 

Recommendations propose government resource saving policy change focus more on 

emphasising conservation of resource use, with additional recommendations for local 

government, building design, peak bodies and NGO strategies. 
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1 

Introduction 

This is a thesis about tourist accommodation, resource use and behaviour. In theory, tourism 

should be investing strongly in innovative research and developing innovative solutions for 

its future sustainability. As the world’s largest industry tourism is expanding at a prolific rate 

across the globe (UNWTO, 2018), is identified as an important local economic development 

tool, and a contributor to cultural and natural heritage conservation (Responsible Travel, 

2018). Tourism is also noted as a major employer of 284 million jobs and accounting for 

9.4% of global Gross Domestic Product (WTTC, 2016). However, tourism is also a resource 

intensive sector with very high consequential carbon emissions (Scott et al., 2008). This 

economic scale makes tourism vulnerable to environmental and social threats. As tourism 

expands, so it also becomes exposed to extreme weather events (Rosenboom, 2017) or long-

term droughts (Lloyd, 2018) which can result in economic repercussions for communities 

dependent on tourism (Global Sustainable Tourism Dashboard, 2018). There is also the other 

challenge of changing attitudes towards pollution, environmental destruction and consumer 

purchase decisions, making tourism vulnerable to questions of social licence (Goodwin, 

2011). As tourism continues to grow, its carbon footprint and use of non-renewable resources 

increase, and tourism’s contribution to climate change will become more prominent 

(Gössling & Peeters, 2015). Tourism’s sustainability is therefore deeply interwoven with 

resource use, human behaviour, pollution and the industry’s innovative capacity to transition 

to cleaner consumption and production. 

Tourist accommodation, the focus of my thesis, can be one of the most energy intensive 

building types (Eras et al., 2016). Whilst there are no data on the total number of 

accommodation establishments, a recent estimate indicates that CO2 emissions from hotels 
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alone were in the order of 150 Mt of CO2 in 2014 (Global Sustainable Tourism Dashboard, 

2017). An earlier estimate by the United Nations World Tourism Organisation indicated that 

all types of tourist accommodation emitted in the order of 315 Mt in 2005 (Scott et al., 2008). 

Given the global urgency to reduce emissions, as agreed upon in the Paris Agreement 

(UNFCCC, 2015), a transition to low carbon low energy using buildings requires more 

attention. This is even more true as its impacts could well be under estimated because 

calculations have been based on more traditional hospitality types using data from 2005 and 

many forms of smaller tourist accommodation are excluded from government business 

census (Warren, 2014). Meanwhile we have seen the phenomenal growth of peer-to-peer 

accommodation and homes, apartments, castles, shakes being offered to tourists in a 

professional manner ignited by the rise of Airbnb, which has now over 200 million members 

and is represented in 65 cities (Dolincar, 2018) and other online travel agents.  

As an indication of scale, smaller accommodation is the dominant category (Hotels 

Energy Solutions, 2011). It includes professional accommodation providers (which the this 

thesis site represents), peer to peer and holiday homes. They collectively share similar 

important operational factors. They are today available via Airbnb, Priceline and Trip 

Advisor, and benefit from global reach and secure payments. Many are operationally quite 

different from hotels. They may provide guests with greater levels of autonomy and living 

space with kitchens, multiple bathrooms, entertainment systems, giving them control over 

dwellings heating, ventilating and air-conditioning systems (HVAC) and appliances. 

These systems dominate human resource use in domestic buildings (DEWHA, 2008). 

To represent this accommodation category more clearly this thesis describes them as ‘self-

contained B&B style accommodation’ reflecting guests’ level of use and control of resource.  

There are further operational differences between self-contained B&B style 

accommodation and traditional managed lodgings. Unlike larger chain and franchise hotels, 
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resorts and motel groups, with their engineering resources and long standing explicit 

operational knowledge, smaller independent or medium sized businesses lack such know-

how and capacity. They are particularly vulnerable to inertia because of their small size, and 

their lack of economies of scale to develop new products (Pikkemaat & Peters, 2006). They 

also often have knowledge limitations (Tzschentke, Kirk & Lynch, 2008), lack of technical 

expertise (Orfile-Sintes, Crespi-Cladera & Martinez-Ros, 2005), and are risk adverse (Coles, 

Dinan & Warren, 2016). Specifically they have been found to have the low energy and water 

management knowledge and skills (Coles et al., 2016). Yet, a transition to more sustainable 

tourism requires innovative solutions (Tzschentke, Kirk, & Lynch, 2008), and quickly as it is 

unprepared for the impacts of Climate Change and Extreme Weather events with insufficient 

policy support (Climate Council, 2018). Understanding how self-contained B&B style 

accommodation might make this transition to more sustainable tourism is an important field 

of research. Understanding the opportunities and barriers could greatly assist sustainable 

tourism development. 

The described mix of constricting and increasingly interweaving challenges of growth, 

pollution and human motivation calls for innovative solutions. Tourism has a clear imperative 

to become a more sustainable service industry through innovation (Bramwell & Bernard, 

2012). The problem is that tourism, and society at large, are not becoming sufficiently 

innovative to tackle global challenges under the current state of progress (Urry, 2011). If we 

understood better how to create sustainable tourism, new policies and incentives could be 

designed to protect the world’s largest economic sector and help it transition from its current 

‘unsustainable’ form.  

The aim of this thesis 

The overarching aim of this thesis is to determine if an accommodation provider can 

innovatively persuade guests to use fewer resources, thus lowering its carbon footprint, 
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contribution to landfill and water consumption. The conceptual model behind this thesis 

(Figure 1.1) considers three divisions that operate within the accommodation sector; (i) the 

site’s building envelope and systems; (ii) management of the firm; and (iii) the guests as 

consumer. This thesis explores concepts (bold in Figure 1.1) within each of these divisions 

and which interact between the divisions. It is hypothesised that supply of resources (energy 

and water from both off and on site) can be more sustainably consumed by: i) tempering 

demand by monitoring and assessing resource usage; ii) the host’s persuasive interaction with 

guests including feedback; and iii) the guests’ adaptive behaviours. As self-contained B&B 

style accommodation is a service industry, its innovative solution to resource saving could 

conceivably involve a humanised service experience involving guests’ as active participates, 

and encouraged by the host. This is something already being promoted in the wider arena of 

household energy conservation by the Australian Government (AGL, 2018). The core thesis 

concepts are now discussed individually in more detail below. 

 

Figure 1.1: Thesis conceptual model, showing the interaction between technological 

systems and the human dimensions of the smart service system 
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Overview of thesis 

It is accepted that like any business, tourist accommodation should innovate if it wants to 

improve its performance (Coyne, 2008) but there are only a small number of tourism 

innovation papers (e.g. Hjalager, 2010) with only a limited number of tourist accommodation 

innovation papers focusing on sustainability (e.g. Horng, Liu, Chou, Tsai & Chung, 2017). 

Coles, Zschiegner and Dinan (2014) argue that more empirical studies are required to 

understand key sustainable tourism questions of how, what and when innovation occurs in 

small and medium sizes enterprises (SME). Understanding how behaviour transitions to 

progressively improve levels of sustainability would also help policy development. To date, 

service innovation research for tourist accommodation has tended to be conceptually narrow 

with focused attention on single areas (Hu et al., 2009; Grissemann, Plank & Brunner-

Sperdin, 2013; Pikkemaat & Peters, 2006; Horng, Liu, Chou, Tsai & Chung, 2017). 

However, wider conceptual and methodological approaches are required (Hjalager, 2010) to 

increase our knowledge and assist tourism progress to sustainable tourism.  

The overarching focus of this thesis examines the social practice of guests staying at 

tourist accommodation and their efforts to conserve resources. The dynamics of social 

practice following Shove, Pantzar & Watson’s (2012) social practice framework involves 

three core elements of Materials (the objects, equipment, physical site) at the tourist 

accommodation, the Competency to conduct the social practices that conserve resources and 

the Meaning (motivation and positive psychology to take action) guests and hosts have for 

these practices.  These elements are reflected in Figure 1.1 by the focus of built environment 

(Materials), management and guest behaviour (Competency and Meaning). These elements 

are examined in greater detail by drawing on theories from different scientific fields that 

mesh together providing greater interpretation and insight from findings. The result 

contributes a social science thesis using a range of interlacing concepts and theories which 
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record how to design and apply innovation which saves energy and water. The applied 

theories are:  

 Sustainability-oriented Innovation providing a framework to assess a firm’s 

progress to ever improving states of durability across the triple bottom line and 

its areas of focus (process, product, organisation, marketing);  

 Positive Psychology to measure guests’ motivation to change practice;  

 Politeness Theory for successful host-guest engagement;  

 Social Exchange  Theory to understand the nature of guest reciprocation when 

meaning is persuasively presented by hosts;  

 Thermal Comfort Adaptive Behaviour and everyday life consumption involving 

the guests’ competency in using pro-environmental materials. 

Chapter 3 seeks to better understand how sustainability-oriented behaviour occurs for 

innovation at tourist accommodation. It applies the Sustainability-oriented Innovation (SOI) 

framework to analyse a firm’s behaviours to make progressively more sustainable transitions 

over time (Adams, Heanreaud, Bessant, Denyer & Overy, 2016). While the theory has been 

applied to many SMEs (Klewitz & Hansen, 2014), to the best of this author’s knowledge it 

has not be applied to tourist accommodation. Better understanding the stages of how 

sustainable accommodation can evolve will help policy development and destination 

planning. Innovation is a central theme of this thesis and SOI a major concept applied to the 

research and methodology phases. 

This thesis conducts several stages of research which form an integrated examination 

into guest resource conservation using at smart service system at a Small Medium 

Accommodation Provider (SMAP). This has involved extensive literature reviews of the 

topic area, a longitudinal study and mixed methods experiment. The research outputs appears 
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as seven chapters. When grouped they correlate to the three blocks identified in Figure 1.1 

that are the areas of investigation for this thesis. These are: 

Management Behaviour 

 Systematic literature reviews of academic papers published in peer assessed journals 

synthesising tourist accommodation resource saving (Chapter 2). This forms the 

foundation for my thesis and its razon detra; 

 Longitudinal study examining 14 years of data collected from the firm which has 

invented the intervention (Chapter 3). This provides insights into the complexities of 

Small Medium Accommodation Provers (SMAP) and the challenges they face to 

become more sustainable; 

 The intervention is introduced following a review of smart tourism, smart 

technologies for monitoring resources and social technology (Chapter 5) It is a smart 

service system that combines hard technology for monitoring and social technology 

for operating systems is explained in detail. 

Guest Behaviour 

 Travellers’ pro-environmental attitudes are analysed using Positive Psychology theory 

which measures the application of character strengths to intended adaptive behaviour. 

Chapter 4 demonstrates why guests might positively respond to host engagement to 

conserve consumption; 

 Chapter 6 describes the applied experiment by comparing the Intervention and 

Control Groups resource using high resolution monitoring, action research and 

departure survey 

Built environment 

 The Intervention and Control Guests’ consumption are compared by identifying use 

of amenities (using toilet, shower, bath, cooking and taps) and thermal comfort 
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behaviour (using electricity and firewood) (Chapter 7). This assesses if guests were 

persuaded to use appliances, HVAC, eco-efficient technologies and pro-

environmental amenities more effectively to save resources. 

 The Intervention and Control Groups’ self-assessed adaptive actions to save energy 

and water and their thermal comfort satisfaction are compared (Chapter 8).  

Monitoring using intelligent technologies 

Current SOI progress appears sparse, as both the World Travel and Tourism Council (2016) 

and Becken and Bobes (2016) report limited uptake by tourism to monitor carbon, a key step 

missing in the ‘measure, monitor and manage’ mantra of sustainability. Without measuring 

and monitoring firms would find it harder to introduce the radical innovations required to 

meet carbon goals. Many self-catering B&B style accommodation are not energy literate nor 

undertake steps to monitor and measure (Coles, Dianan & Warren, 2016). Yet there is a 

perception that this form of accommodation might be more efficient than hotels (Juvan, 

Hajibab & Dolnicar, 2018), although this does not appear to be the case in some markets 

(Becken, 2013).  

To date there have been four strands of research on resource savings in tourist 

accommodation. The first involved the auditing and modelling of resource use (Wang, 2012; 

Becken, Frampton & Simmons, 2001; Deng & Burnett, 2000). The second area focused on 

improving resource efficiency by using new technologies and equipment (Yalcintas, 2008; 

Chan, Au, Wang, Yao & Jiang, 2014). Renewable resource studies constitute a third category 

(Karagiorgas et al., 2006; Dalton, Lockington & Baldock, 2009). A fourth research area has 

centred on conserving resources by adapting behaviour either through management practice , 

however, this research field has delivered remarkably few examples that reveal tangible 

savings (e.g. Becken, 2013).  
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Host–guest persuasion 

Persuasion using verbal and non-verbal components is a further concept applied to this thesis 

in the intervention (Chapter 5) and results section (Chapters 6, 7 and 8). Unlike asynchronous 

(one-way) communication approaches of advertising, persuasive communications can be a 

dialogue involving multiple stages where the persuadee has free will to discontinue and not 

comply with requests (Perloff, 2012). It offers an alternative method of engagement in a 

sector which reports a high degree of scepticism by accommodation providers, that guests 

will not be happily contribute to resource saving (Jarvis & Ortega, 2010; Leslie, 2001).  

Guest adaptive behaviour  

There have been a large number of studies on guests’ attitudes towards taking pro-

environmental action on holidays. They show that while guests remain either unconvinced or 

interested (Kim & Han, 2010) about greener tourism there is also an expectation that 

accommodation providers could do more. Many visitors tend to feel they are entitled to their 

holiday without worrying about its consequences (Miller et al., 2010), though this attitude is 

influenced by accommodation type (Dolincar & Grün, 2008). Guests are unsure what actions 

to take to be more eco-friendly (Mensah, 2012) and often do not consider ‘eco-friendly’ 

amenities found in hotels as anything special (Robinot & Giannelloni, 2010). Visitors want to 

see tangible examples of a property’s eco-friendly efforts (Manaktola & Jauhari, 2007), and 

wish to strongly support eco-innovations (Andereck, 2009). 

Research approach 

Knowledge gaps 

There are multiple knowledge gaps across the major concepts (Figure 1.1) discussed in this 

introduction. First, there are shortcomings in monitoring and assessing consumption data at 

tourist accommodation. Many of the existing studies draw their data from quarterly and 

monthly utility bills without the benefit of granular sub metering. Similarly, monitoring guest 
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participation in sustainability programs has typically involved manual collections of data, 

both in terms of resource savings and self-reported participation (i.e. through a customer 

survey).  

Second, it is argued in this thesis that we must make substantial changes to the way 

accommodation providers operate in order to achieve agreed Paris Agreement goals 

(UNFCCC,2015), innovation is therefore essential. However, we do not know how a service 

firm makes innovative transitions towards greater sustainability. Only a few studies have 

empirical data with little research that provides is longitudinal data to test theory. This means 

we do not understand how a firm makes transitions toward more sustainable consumption and 

production and how policy can be designed to stimulate progress. Further, SOI, as with much 

innovation research has its conceptual foundations from manufacturing (Nelson & Sampat, 

2001), while services industries may involve customers directly to co-create their experience. 

Therefore, more knowledge is required to learn how we can persuade guests to help co-

produce their experience to create more sustainable self-catering B&B style accommodation.. 

Finally, there is limited research on guest engagement at the tourist accommodation 

beyond testing message types. For examples there is little research exploring the role of host 

in persuasion (e.g. Tucker, 2003) and how he/she might deliver direct feedback on 

consumption. Descriptive social norms have been successfully applied to hotels (Goldstein, 

Cialdini & Griskevicius, 2008) this is a much simpler task than reducing resource use across 

a self-contained B&B style accommodation with its complexity of systems. In short we do 

not know how fully paid up guests will respond to being directly engaged to conserve 

resources, nor what adaptive actions they will apply in an unfamiliar place, and if indirect 

feedback is an acceptable communication for hospitality. This involves changing the 

dynamics of the traditional host–guest relationship to one of co-collaborators in changing 

thermal comfort and everyday practices which use resources. Currently no study explores 
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how this might be achieved. Until these gaps are addressed it seems unlikely that tourist 

accommodation will progress to achieve much needed resource use savings.  

Addressing the knowledge gaps 

This thesis addresses these knowledge gaps through multiple stages in a modular research 

design (Figure 1.2). Budeanu, Miller, Moscardo and Ooi (2016) recommend that as tourism is 

highly complex, with a diverse range of influences and interconnecting systems, researchers 

should apply mixed methods in tourism research. This thesis structure first conducts a broad 

and deep phase of research which informs the intervention design and research methodology 

(Chapter 2). Outputs from the methodology cover social surveys and monitoring data. Each 

step is covered by one chapter in both published papers and papers currently under review. 

Original primary data was used in Chapters 3, 6, 7 and 8, secondary data from the experiment 

site was available, original and not analysed or published before, and was used in Chapter 4. 

Griffith University ethics clearance was approved (Appendix 1) and the research conducted 

in accordance with these guidelines.  



 

 12 

 

Figure 1.2: Thesis structural model  

 

Research problem and aims 

To bridge the knowledge gaps a ‘real-life’ experiment was considered essential to ‘ground-

truth’ methods that have tended to assess managers’ and guests’ attitudes rather than their 

actual behaviours, this has led to academic debate over the attitude-action gap (Miller et al., 

2010). Practice theory proposes that it is not values and attitudes that drive consumption but 

our embodied habits, the technologies embedded within those routines, the level of 

importance of the routine and receiving relevant education (Gram-Hanssen, 2013), though 

people still have to be motivated to change everyday routines, so understanding guests’ pro-

environmental attitudes is therefore also of importance. 

It was also considered essential to monitor resources at a high-resolution level to 

uncover guests everyday practices and thermal comfort energy consumption. So the 
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experiment was conducted over the course of four seasons to build data that recorded guests’ 

adaptive behaviours through cool and hot temperatures (de Dear et al., 2013).  

Seven research objectives combine to answer the overriding research question:  

1 Review relevant academic research to examine whether existing knowledge is sufficient 

to support significant and much-needed improvements in the resource saving at tourist 

accommodation (addressed in Chapter 2). 

2 Understand how self-contained B&B style accommodation can progress to radical 

sustainability-oriented innovations (addressed in Chapter 3). 

3 Understand whether character strengths provide an alternative means to engage guests in 

pro-environmental behaviour to help us shift from a problem-based approach (of in 

action) to a solution-based approach (addressed in Chapter 4). 

4 Design and develop a smart service combining intelligent technologies and services to 

monitor, provide feedback and advise (addressed in Chapter 5). 

5 Understand the impact of persuasive communication on guests’ pro-environmental 

behaviours and their stay satisfaction (addressed in Chapter 6). 

6 Assess the effects of a persuasive smart service intervention on guests’ resource use 

(addressed in Chapter 7). 

7 Measure guests’ adaptive behaviours and attitudes to save resources using feedback 

(addressed in Chapter 8). 

The site 

The experiment was conducted at four fully self-contained cottages at one site in Kangaroo 

Valley, New South Wales, Australia. Each cottage is located in its own private areas on the 

16 acre property which gives guests a high level of privacy. The managers also live on the 

property, although their home is tucked away out of sight. Guests meet the hosts at a 
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dedicated reception located in the centre of the property when they check-in and are free to 

choose their level of engagement during their stay. The property is 3 kilometres from the 

quaint local village and the destination offer nature attractions, adventure activities, cultural 

events and markets. 

Kangaroo Valley is a ‘weekend escape’ type destination for Sydney and Canberra 

residents consequently the site has a high level of domestic visitors who stay for 2, 3, 4 nights 

and would be typical for the region, which is the largest local government area (LGA) tourist 

destination in Australia excluding Sydney and the Gold Coast. In other words, the experiment 

site broadly reflects the domestic tourist sector’s characteristics in this region of New South 

Wales. 

There are four distinct season in Kangaroo Valley, with summer day temperatures 

reaching around 35ºC and winter overnight temperatures dropping to zero. Occupancy is 

strong in all four seasons. The cottages therefore have a combination of heating and cooling 

appliances, many of which are ‘pro-environmental’ amenities which involve no/low carbon 

and include use of log fires as the property has its own source of wood used to supplement 

the supply from accredited sustainable suppliers at the time of the research. 

Being fully self-contained, the cottages provide a range of amenities similar to what one 

finds in a home: kitchen, bathroom, living room and veranda. Two of the cottages are two-

bedroom and two identical designed cottages are one-bedroom. Guest parties tend to be an 

average of 2.5 staying 2.6 nights. The Intervention and Control Guest sample analysis can be 

found in Appendix 2. 
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Figure 1.3 Crystal Creek Meadows site map 



 

 16 

 

 

 

 

Figure 1.4 Crystal Creek Meadows exterior and example of interiors 
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Content 

The thesis consists of nine chapters: a general introduction (Chapter 1) and discussion 

(Chapter 9), three research papers (Chapters 2, 3 and 4), a methodology paper (Chapter 5) 

and results ( Chapters 6, 7 and 8). The research, methodology and results chapters are in the 

form of manuscripts formatted to meet the requirements of the peer-reviewed academic 

journals to which they have been submitted to: the Journal of Sustainable Tourism, Journal 

of Cleaner Production, International Journal of Tourism Research, Anatolia and 

International Journal of Contemporary Hospitality Management. This thesis was undertaken 

in accordance with Griffith University Higher Degree Research Policy (Appendix 3). As a 

result, there is some repetition among the results chapters, including in the descriptions of 

study sites and reference list. There are also detailed literature reviews at the start of each 

chapter in accordance with the requirements of journal manuscripts. All publishers gave their 

permission for the papers to be reproduced in this thesis (see Appendix 4).  

Contribution 

My thesis seeks to make a theoretical contribution to Sustainability-oriented Innovation, 

behaviour change and Positive Psychology. Findings will be shared through academic 

journals papers and conferences. Specifically I will share my methodology for the research 

approach and design of the smart service (Chapter 5). Finally the mixed methods design 

provides a ‘real world’ experiment using high resolution data for the first time (survey 

instruments – Appendix 5). 
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Saving energy and water in tourist accommodation: 

A systematic literature review (1987–2015) 

Chapter 2 was published by the International Journal of Tourism Research and has been 

formatted to that journal’s style. The citation is as follows: 

Warren, C. & Becken, S. (2017). Saving energy and water in tourist accommodation: A 

systematic literature review (1987-2015). International Journal of Tourism Research, 19(3), 

289-303. 

STATEMENT OF CONTRIBUTION TO CO-AUTHORED PUBLISHED 

PAPER 

This chapter includes a co-authored paper. My contribution to this paper involved searching for 

all academic papers, reading all academic papers, categorising data, preparing spreadsheets, 

conducting the primary analysis, preparing results and writing the draft manuscript. 

 (Signed)   7 February 2018 

Name of Student: Christopher Warren 

(Countersigned) 7 Feb 2018 

Corresponding author of paper: Name of Corresponding Author (Susanne Becken) 

 

Introduction 

The tourism industry is known for its dependence on energy and water, but progress on 

improving resource efficiencies is limited (Becken, 2013; Gössling & Peeters, 2015). 

Accommodation has been identified as a resource-intensive sub-sector of tourism (Becken et 

al., 2001; Warnken et al., 2005) that contributes to local or global environmental problems 

(Scott et al., 2008). In a context of global environmental change and mounting vulnerability 

to energy and water scarcity, resource costs are increasingly relevant to the accommodation 

industry. Hotels are spending in the order of 10 per cent or more of their operational budget 

on energy and water (Becken, 2013; Coles et al., 2014). 
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Reducing energy and water use is financially beneficial, decreases dependence on 

imported fuel (Becken, 2015), reduces local resource conflicts (Alonso, 2008), minimises 

waste (Hawkins & Bohdanowicz, 2012), enhances the company brand (El Dief & Font, 

2012), and improves destination stewardship (Becken et al., 2014). Addressing energy use in 

tourist accommodation is also highly relevant for climate change mitigation in an industry 

that accounts for 21% of tourism’s total carbon emissions (Scott et al., 2008). At the same 

time, reducing the need for freshwater withdrawal is a key adaptation measure in areas where 

climate change is likely to reduce freshwater availability (Gössling, 2015).  

The literature suggests a broad range of energy- and water-saving measures for tourist 

accommodation (Becken et al., 2014). These measures commonly relate to appliances, 

heating and cooling, operation of pools and spas, laundry equipment and processes, lighting, 

and water-saving programs. The renewable energy options for accommodation include solar 

photovoltaic, wind, bioenergy, and the purchase of ‘green’ electricity (Bode et al., 2003). In 

addition to technical solutions, savings can also be achieved through changes in management 

practices and systems, including Environmental Management Systems and certification. Other 

management options mentioned include staff training (Goodman, 2000), preventive maintenance 

(Onut & Soner, 2006), exterior building thermal control (City of Melbourne, 2007a), guest 

engagement (Warren, 2012a), and benchmarking (Gössling, 2015).  

The consumption of energy and water is highly contextual, and understanding local 

conditions is critical. Foremost, resource demand is affected by climatic factors (Wang, 

2012), for example in terms of heating or cooling demand. In addition, consumption is likely 

to be influenced by season (Barberan et al., 2013) and by local needs and norms (Santamouris 

et al., 2007). Building design and age (BPIE, 2011), hotel size (Kasim et al., 2014), 

accommodation type (Trung & Kumar, 2005; Styles et al., 2015), and amenities (McLennan 

et al., 2014) are also moderating the amount of energy and water used in a business. 
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Energy and water-saving potentials in tourism have been estimated to be in the order of 

20 per cent each of current consumption (Becken, 2013; Coles et al., 2014). A similar saving 

could be derived from renewable energy (Gössling et al., 2010). No figures have identified 

saving potential from guest conservation. Whilst some businesses have achieved considerable 

resource savings, several studies indicate an overall increase in accommodation energy use 

(e.g. BPIE, 2011). The increase is explained by continuous growth, particularly in regions 

which record higher resource use (Styles et al., 2015), guest demand for greater room size 

and electronic features (Gössling et al., 2010) and use of standby power (Quinn & Schrier, 

2011). Thus research demonstrates an apparent gap between what needs to be done, what 

could be achieved, and what is happening. Several questions arise from this, including 

whether lack of progress might reflect a lack of knowledge among accommodation 

businesses about what actions to take, or whether the incentives are insufficient to implement 

multiple and substantial resource savings initiatives, or whether simply growth outweighs 

efforts to become more efficient.  

More research is necessary to shed light on whether there is a disconnect between 

theoretical and technical knowledge on the one hand and implementation on the other to 

stimulate innovation. It is therefore of great importance to assess, integrate, and synthesise 

the state-of-the-art knowledge of energy and water savings in tourist accommodation. Such 

an assessment of the relevant academic literature has to be holistic and consider the multi-

facetted and interacting components of the natural, built, and human environments (Cotgrave 

& Riley, 2013).  

A systematic review of the literature provides an appropriate avenue to derive 

conclusive answers to clearly specified research questions that are often anchored in practical 

challenges (Denyer & Tranfield, 2009). Thus the aim of this paper is to review relevant 

academic research to examine whether existing knowledge is sufficient to support significant 
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and much-needed improvements in the resource efficiency of tourist accommodation. We 

explore the current state of knowledge with a particular focus on (1) the disciplinary basis 

and scope of energy- and water-savings studies, (2) the extent to which energy and water use 

have been examined and quantified (including through benchmarks), and (3) a typology of 

studies to establish areas of ‘critical mass’ versus obvious gaps that require more attention in 

future research. Importantly, in the discussion we propose a framework for future research to 

rapidly reduce resource use at tourist accommodation. 

Background 

Tourist accommodation is a complex sub-sector of tourism that contains, amongst others, 

hotels, resorts, serviced apartments, lodges, guest houses, holiday homes, cottages and shared 

accommodation. Different types of accommodation use different amounts of resources, and it 

is important to understand factors that influence consumption, including generic ones and 

uniquely local moderators (Becken et al., 2001; Nepal, 2008). The global scale of the 

accommodation sector is unknown because of the many small businesses and informal 

supply, which is often not reflected in official statistics (Warren, 2014). Hotels are one 

important and well-known category, but they are not dominant. Airbnb reportedly serves 100 

million guests per annum, who chose from over 2 million hosts located in 34,000 cities 

(Goodwin, 2016). The 2.3 million room inventory of Airbnb is larger than Hilton, Marriott 

and Intercontinental hotels combined (Abboud, 2016). Furthermore, TripAdvisor lists over 

800,000 bed and breakfasts worldwide (Drury, 2016) highlighting the growing appeal of 

smaller accommodation types (Merchant et al., 2002). Accommodation diversity is specific 

to regions; for example in Europe 35 per cent of the 570,000 accommodation providers are 

hotels (Eurostat, 2016), yet hotels only represent 20 per cent of the formally identified 

accommodation stock in Australia, or less than 2 per cent if the shared economy is included 

(Warren, 2014).  
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There are also major differences in terms of global accommodation growth rates. For 

hotels, Western Europe is a mature market with a slower growth than Asia Pacific. However, 

strongest annual growth is expected to come from Eastern Europe (9.5 per cent in 2013), 

Latin America (5 per cent) and Africa (e.g. Marriott is opening 30 new hotels in Sub-Sahara 

Africa) (Passport, 2014). This indicates that while developed nations are a dominant focus for 

hotels today, new growing economies with their unique climate, seasonality, building 

systems and visitors profile will increasingly contribute to the global growth in tourist 

accommodation. This has major implications for resource use and carbon emissions, and also 

new forms of knowledge that are required to ensure that this new hotel stock is efficient and 

will not increase the footprint of the global tourism industry. However, considering growth 

rates, in particular in the luxury market segment (ITB, 2015), and assuming a business as 

usual scenario without concerted efforts, tourism energy and water are forecast to double 

before mid-century (Gössling & Peeters, 2015).  

Building management presents one problem in terms of reducing resource use, because 

hotel management companies often do not own the property. Reporting is primarily 

financially based (Bohdanowicz, 2009), which means that the performance is assessed from a 

group fiscal perspective rather than from a local perspective that takes individual site context 

into account (e.g. altitude, Nepal, 2008). In the case of small and medium sized enterprises 

(SMEs) and owner-operated businesses, managers were found to have poor energy literacy 

(Coles et al., 2014) and lack staff to manage retrofitting and energy saving (Tsoutsos et al., 

2013). Green building certification programmes have only had mixed levels of success, and a 

lack of consistent data makes it hard to gauge improvements in efficiency (Perez-Lombard et 

al., 2008). 

Climate is a strong influence on energy and water consumption (Barberan et al., 2013; 

Chan, 2009; Wang, 2012). Consequently, and because guest comfort is a prerequisite for 
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hospitality, HVAC systems and hot water are the most energy intensive aspects of hotels 

(Deng & Burnett, 2000). Outside temperatures can be affected by the city heat island effect 

(Santamouris et al., 2007), rural shady trees (Akbari, 2002) and gardens (Cooper, 2008). 

Understanding the local context of accommodation in rural areas (e.g. 36.1 per cent of all 

accommodation in Europe), cities (33.8 per cent) and towns (30.1 per cent) (Eurostat, 2016), 

is therefore critical. Guest rooms use over half of the total energy and water in a hotel (City 

of Melbourne, 2007a, 2007b). Human behaviour is therefore a significant factor, and the 

interplay between technology, occupants’ knowledge, cultural routines and context needs to 

be better understood (Warren et al., 2016). The behavioural component is relevant when 

comparing accommodation in similar settings but with different guest profiles. Technology 

can help to understand or inform guest behaviour, for example through smart metering that 

identifies new savings opportunities and monitors guest use (Warren, Becken & Coghlan, 

2017; see Chapter 6).  

Resource savings in tourist accommodation is complex and has many dimensions. 

Earlier reviews have attempted to provide frameworks or models that help reduce 

complexity. Chan (2012) compared 12 studies to inform a conceptual model for energy 

benchmarking, which identified energy facilities (considered the most important element), 

functional zones (e.g., guest rooms, food and beverage, swimming pools, staff rooms), 

location, climate and hotel type as influencing elements. Human behaviour was not included 

as a variable. Wang (2012) reviewed 15 studies and found energy was most affected by 

climate, star rating, hotel size type of energy source, occupancy, guestrooms, and revenue. 

Wang’s own study of 200 accommodations showed guest occupancy level and region of 

origin also strongly affected energy use. Gössling et al. (2012) examined 26 tourism water 

consumption studies, revealing considerable variation of water use by guest. Facilities such 

as spas, swimming pools landscape gardens and health centres, staff use, kitchens and 
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laundries also affected overall consumption. The theoretical contribution made by Klewitz 

and Hanson (2014), who reviewed 45 innovation papers, centred around the active 

integration of elements that enables progress from reactive eco-friendly action to 

sustainability-rooted innovation. Building on these earlier studies, this systematic review 

provides a comprehensive and state-of-the art assessment of academic knowledge of resource 

savings in tourist accommodation. 

Method 

Overview of the systematic review 

As argued by Denyer and Tranfield (2009), a systematic review is not a traditional literature 

review that rests on a small and often incomplete number of studies, but it is a stand-alone 

piece of research that clearly delineates a field and provides answers to quite specific 

questions. The systematic review differs from narrative approaches in that it seeks to map a 

field, identify major research gaps, and propose future research agendas (Pickering et al., 

2014). Originating in the health sciences, the systematic review has since been applied and 

further developed in other fields, including in the social sciences. Here, however, it has been 

met with criticism, partly because of contrasting ontologies and epistemologies underpinning 

different studies on similar topics. Synthesising such diverse studies can be a problematic 

(e.g. Becken, 2011), and the usefulness of such an approach has been questioned (Denyer & 

Tranfield, 2009).  

Notwithstanding some of these challenges, systematic reviews in all domains provide 

the opportunity to present a ‘hierarchy of evidence’ that is ‘objective, systematic, transparent 

and replicable’ (Siddaway, n.d., p. 1). Several methods have been proposed. This present 

review follows the procedure developed by Roy et al. (2012) and Pickering et al. (2014) in 

the context of ecology, and tested since in several other fields (e.g. in climate policy, see 

Ward et al., 2014). As for other systematic reviews, Pickering et al. (2014) suggest to 
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compile information on existing literature in an objective and replicable manner to quantify 

key parameters. This present research followed Pickering et al.’s ten steps:  

1 Define the topic: a clear specification is required. 

2 Formulate the research questions. 

3 Identify keywords. 

4 Search via relevant online search engines and library databases (criteria for inclusion 

need to be defined). 

5 Read the resulting compilation of research outputs and group these into categories for 

further analysis. 

6 Establish a database and group data using established coding techniques;  

7 Enter 10 per cent of the papers to test the categories.  

8 Test the effectiveness of coding and revise to ensure comprehensive coverage of details. 

9 Enter the bulk of the papers and review again. 

10 Produce summary tables for review, draft methods, and prepare the manuscript. 

Delineating the field and creating a database 

Since replicability and objectivity are essential components of a systematic review, the above ten 

steps were followed closely (identified with numbers in brackets in the following text) to only peer 

assessed academic papers published in journals. The topic was defined (1) as research that provided 

insights into energy- and water-savings initiatives or achievements in tourist accommodation. The 

research questions (2) related to disciplinary background and scope of existing research, the 

quantification of energy and water use and savings, and a typology of studies that would also 

identify critical gaps. We used a range of keywords (3) and combinations to retrieve publications 

that described different accommodation types (e.g. hotels, motels, holiday homes, etc.) and resource 

savings (e.g. energy saving, water conservation). The terms ‘hotel’ and ‘motel’ in combination with 

various ‘energy’ and ‘water’ keywords yielded the largest number of results. However, we 
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identified additional papers by testing alternative accommodation choices (e.g. hosted homes), and 

we read abstracts to ensure relevance (Table 2.1). Databases searched (4) were Scholar, Pro-Quest, 

EBSCO (Green File), Web of Science, Science Direct, and Sage. Peer-reviewed journal papers in 

English-language outlets were considered. 

The keyword search yielded 352 papers, which were read in full (5) and an initial database 

was created (6). As suggested by Pickering et al. (2014), a random sample of 10 per cent of papers 

was examined first (7). The preliminary assessment of these papers revealed that many of initial 

papers dealt with energy and water only in secondary sections of the papers. For example, the 

words energy savings might have been mentioned in the introduction or conclusion of the text, but 

were not the focus of the original research presented in the paper. 

Table 2.1: Keywords used to search online databases  

Tourism Engineering/design/systems Psychological 

Hotels and Motels 

Small and medium tourist 

accommodation 

B&B 

Self-contained tourist 

accommodation 

Holiday homes 

Commercialised host 

homes 

Energy saving 

Energy efficiency 

Renewable energy 

Smart technology 

Green buildings 

Retrofitting 

Water conservation 

Water harvesting 

Water recycling 

Environmental management 

Green Building certification 

Guest behaviour 

Green team 

Management practices 

Staff practices 

 

An example is Gössling et al.’s (2012) informative, but high-level overview of water use 

in tourism that is based on secondary literature rather than new research. It was therefore 

decided that such studies failed to make a substantial contribution to understanding the topic 

of reducing energy and water consumption in tourist accommodation. As a result all 352 

papers were searched in their PDF format for the words ‘energy’ and ‘water’ to assess 
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whether these were peripheral or central to the research. As a result a selection of 110 papers 

as contributing substantially to the topic was identified.  

Coding and analysis 

The preliminary coding scheme was informed by the research questions and previous 

systematic literature reviews that suggested to include publication-related variables 

(e.g. authors, departments they are affiliated with, publication year, journal outlet), methods 

used (quantitative, qualitative, mixed, theoretical), and sample sizes (including unit of 

analysis). Early codes (8) were established to identify the accommodation type, whether the 

focus was on energy or water (or both), and whether the research targeted managers, 

equipment, infrastructure or guests. These were refined after a number of papers were 

entered, and more insights became available from the papers themselves. A number of 

variables emerged that were found to influence energy and water consumption. For example, 

outside temperature has a direct impact on building energy use (Becken, 2005), and variables 

to account for this included geographic locations (e.g. urban versus rural), climate zones and 

seasons.  

Further, previous research (Vidmar, 2010) provided a useful classification of resource-

saving initiatives into (i) resource efficiency (using less with similar performance) and (ii) 

resource conservation (using less with lower performance). The researchers then added (iii) 

use of renewables (energy or water), and used these three categories as umbrella codes for 

savings initiatives. In addition, these three categories were then further refined into sub-

codes. For energy efficiency the sub-codes were maintenance, building design (e.g. materials, 

envelope, and insulation), peak-demand management, smart technology, and technically 

advanced infrastructure or equipment. Resource conservation was disaggregated into guest 

behaviour and management practices. Renewable energy sources were specified as 

‘combined,’ solar, wind, or other. Two water codes (renewable water, recycled water) were 
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supplemented with two further codes – water reductions and whether water was not included 

at all. All papers were then coded according to these sub-codes.  

The papers were re-read several times, and verified by the co-researcher, to finalize the 

coding (9) and arrive at an ultimate spreadsheet containing 110 rows (reflecting the papers) 

and 66 variables. The spreadsheet was analysed in terms of frequencies of key variables, 

cross-tabulations (e.g. method vs. disciplinary background), and benchmarks (energy and 

water use and if resource savings were estimated). Finally, on the basis of an interpretative 

analysis of multiple variables in conjunction, we developed a typology.  

This systematic review is not without limitations, especially since the identified 

research originated from multiple disciplinary backgrounds, included qualitative and 

quantitative research and was underpinned by different research paradigms. In addition, the 

usual limitations to the subjective process of coding apply, although great care was taken to 

base the codes on previous literature. In terms of answering the research questions, a key 

limitation is that the research has focused on English-language research papers in peer-

assessed journals. Most probably a greater global perspective could be achieved by including 

other languages. Integration of industry-based knowledge with academic studies would also 

be highly desirable and would foster much-needed cross-fertilization as well as build on 

recent advances in tourism knowledge generation (Tribe & Liburd, 2016).  

Results 

Published research is relatively recent, as most papers (47 per cent) have been issued in the 

last five years and 84 per cent have appeared in the last 10 years. We first assess the 

disciplinary background of studies as well as key methods and geographic scope, and 

continue with a synthesis of energy- and water-savings findings. In the last sub-section we 

provide a typology of papers and highlight critical gaps.  
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Disciplinary positioning and methods 

Most of the studies published on energy and water savings has been undertaken by 

researchers from tourism and hospitality departments (29 per cent and 28 per cent, 

respectively). In addition, 15 per cent of outputs can be attributed to researchers from the 

field of engineering, with another 13 per cent coming from researchers affiliated with the 

areas of economics, business, management and marketing. The remaining papers stem from 

authors from backgrounds in design, energy, environmental management, and psychology. 

The relative lack of input from disciplines, such as architecture, is noteworthy as operational 

performance and efficiency is largely determined by building design and climate. Some 

multi- or inter-disciplinary approaches were evident: of the 28 papers that came from multi-

disciplinary research teams, 11 combined tourism with another area of expertise, typically 

engineering. In line with researchers’ disciplinary background, most studies have been 

published in either tourism or hospitality journals (Table 2.2).  

The results show that the few interdisciplinary studies do not sufficiently cover the 

complexity of elements that affect resource savings systems in tourist accommodation. The 

majority of studies involved collection of empirical data through quantitative methods (72 per 

cent). Many of these involved some form of resource audit or benchmarking (Becken et al., 

2001). Thirty-five per cent of outputs had a strong modelling component. Another 35 per cent 

of studies involved qualitative research; and 20 per cent employed a mixed-method research 

design. Thirty-seven papers were coded as focusing on a theoretical contribution. Only few 

studies (e.g. Warnken et al., 2005) measured savings over time, highlighting that more 

longitudinal studies are needed to track the impact of different types of initiatives in a range 

of settings (Wang, 2012). 
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Table 2.2: Research output (N = 110) by journal 

Category Journal title No. % 

Tourism Journal of Sustainable Tourism (6); Tourism Management (5); 

Asia Pacific Journal of Tourism Research (3); Tourism and 

Hospitality Research (3); International Journal of Tourism 
Research (2); Tourism and Hospitality Management (2); 

Journal of China Tourism Research (1); Journal of Policy 

Research in Tourism, Leisure and Events (1); Tourism and 
Hospitality Planning & Development (1); Tourism Geographies 

(1); Tourism Management Perspectives (1); Tourism Review 

International (1); Tourismos: An International 

Multidisciplinary Refereed Journal of Tourism (1); Anatolia: 
An International Journal of Tourism and Hospitality Research 

(1); 

29 26.4 

Hospitality International Journal of  Hospitality Management (14); Journal 
of Contemporary Hospitality Management (5); Cornell Hotel 

and Restaurant Administration Quarterly (2); Journal of Quality 

Assurance in Hospitality & Tourism (2); International Journal 
of Hospitality & Tourism Administration (2); Cornell 

Hospitality Quarterly (1); Journal of Hospitality & Tourism 

Research (1); Journal of Hospitality and Tourism Management 

(1);  

28 25.4 

Energy Energy and Buildings (9); Renewable Energy (6); Energy 

Conversion & Management (4); Renewable and Sustainable 

Energy Reviews (2); Energy (2); International Journal of 
Energy Sector Management (1); Applied Energy (1);  

25 22.7 

Environ-

ment 

Journal of Cleaner Production (4); Global Environmental 

Change (1); Journal of Contemporary Water Research and 

Education (1); Land Use Policy (1); Natural Resources & 
Environment (1); PLoS One (1);  

9 8.2 

Business, 

Economics 

Business Strategy and the Environment (1); Family Business 

Review (1); Ecological Economics (2); Interfaces (1); Journal 
of Consumer Research (2); Journal of Retail & Leisure 

Property (1) 

8 7.3. 

Society Asian Case Research Journal (1); Asian Social Science (1); 
Higher Learning Research Communications supplement (1); 

Social Influence (1); Social Responsibility Journal (1); The 

Journal of Social Psychology (1) 

 6 5.5 

Design, 
Architecture, 

Building 

Building and Environment (1); Journal of Green Building (1); 
Urban Forum (1) 

3 2.7 

Engineering IEEE Transactions on Smart Grid (1); Water Science & 
Technology (1) 

2 1.8 

 

All but six papers involved the collection of primary data. The most commonly 

investigated unit of analysis was hotels (58 per cent). Twelve of the hotel studies focused on 

one individual hotel, for example to develop a detailed engineering model for the feasibility 

of renewable energy applications (Dalton et al., 2008). Others examined large databases, 
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including one that contained 10,062 hotels (Gaglia et al., 2007). Sixteen studies focused on 

accommodation mangers, typically involving surveys or interviews. Most of these had 

relatively small sample sizes, with two exceptions (Molina-Azorin et al. (2009) with N = 301; 

and Mensah (2014) with N = 200). Only 12 papers investigated energy or water savings of 

SMEs, and four studies examined types of accommodation other than hotels. A small number 

of studies compared energy or water use across different accommodation types (Becken, 

2013; Becken et al., 2001; Warnken et al., 2005). This result demonstrates that there is 

insufficient data covering non-hotel types, particularly in the self-contained/shared economy 

category (no study investigated resource use in the sharing economy), which make up a 

substantial proportion of the accommodation stock.  

Considering the relevance of human behaviour for resource saving it was surprising to 

find only seven studies examining guest behaviour. These studies focused on measuring 

towel reuse (Goldstein et al., 2008), often with relatively large sample sizes (up to 4,018 

guests surveyed, Schultz et al., 2008). Likewise only three studies involved experts (Chan et 

al., 2014; Mak et al., 2013) and three focused specifically on hotel chains operational 

approach (Bohdanowicz & Martinac, 2007; Goodman, 2000).  

The above findings highlight that the disciplinary and epistemological background of 

researchers, in combination with a focus on hotels and interest in a narrow range of topics 

(e.g. management), result in substantial research gaps. Input from non-tourism disciplines 

needs to be enhanced, as well as the use of longitudinal studies and other innovative research 

methods (e.g. experimental design). Theoretical and conceptual studies are scant, indicating 

that substantial insights that go beyond specific (often case-study based) research questions 

remain limited.  
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Geography 

Identified studies do not align with the geographic distribution of tourism today and regions of 

growth. Globally, the most studied region in terms of energy and water savings in accommodation 

is Europe, comprising 38 per cent of outputs. This is followed by Asia (26 per cent) and North 

America (19 per cent). Several studies focused on Oceania (10 per cent), Latin America (6 per cent) 

and Africa (4 per cent), but only two papers (2 per cent) investigated resource use in tourist 

accommodation in the Middle East (Ali et al., 2008; Ryan & Stewart, 2009). Of the eight papers 

whose primary focus was water saving, none covered the Middle East and Africa. International 

comparisons involving at least two countries are rare, but have been provided in relation to water 

consumption in hotels in Asia Pacific (McLennan et al., 2014), collaborative resource savings 

between guests and accommodation providers (Hays & Ozretic-Dosen, 2014), corporate social 

responsibility in SMEs in Europe and South America (Garay & Font, 2012), renewable energy use 

in hotels (Karagiorgas et al., 2006), and environmental awareness in the hotel industries of Sweden 

and Poland (Bohdanowicz, 2006).  

The systematic review also revealed a bias towards studies in urban areas (41 per cent), with 

only 15  per cent and 14 per cent focusing on coastal or rural areas, respectively. Thirty per cent of 

studies did not specify the location, which makes it harder to interpret findings given that 

geographic context strongly influences resource use (Akbari, 2002; McLennan, et al., 2014). In 

relation to climate, only 15 per cent of papers included specific information on seasonal effects. 

Barberan et al. (2013), for example, demonstrated strong seasonal differences in hot and cold water 

use across the year. Given that most destinations are seasonal, both in terms of climate as well as 

demand, the omission of seasonality reveals an important data gap. Furthermore, methodologically, 

the consideration of climatic factors has typically been approached through quantitative methods 

and modelling. Only one-quarter of papers that included climatic aspects also involved qualitative 
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methods. The lack of qualitative research means that in-depth understanding of human behaviour in 

relation to climate and comfort is lacking.  

Resource savings 

The majority of research papers focused on energy use (N = 105), mainly electricity 

consumption, with only five papers investigating exclusively on water savings. As water is a 

critical resource for tourism, clearly more research is required in this area. While a number of 

renewable energy studies were found, including the mention of geothermal systems in North 

America (Boley & Uysal, 2013), solar energy in the Mediterranean (Zografakis et al., 2011), 

and hydro and firewood in the Himalayas (Nepal, 2008), more studies are required to fully 

understand the potential for tourist accommodation. Most of the studies were located in 

Europe (53 per cent), with only three studies in Africa, where renewable energy would be a 

viable energy source. Renewable water through rainwater harvesting was discussed only in 

one paper analysing water use in Jamaican hotels (Meade & Gonzalez-Morel, 2011). 

Considering global population growth and pressure on resources, in combination with 

technological advances such as battery storage, the scale of tourism research in this area is 

insufficient. 

A first step towards resource saving is measurement and monitoring. Benchmarking 

studies covered 15 separate studies on energy, 13 on water and another eight studies 

contained both energy and water benchmarks. Benchmarks were typically reported in the 

format of megajoules (MJ) per guest night (Table 2.3) or litres per guest night (Table 2.4), 

with several studies presenting resource use per square meter or guest room. 
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Table 2.3: Benchmarks for energy use per guest night reported in the literature 

Accommodation 

type (sample size) 

Country 

(region) 

Energy source 

(share in %) 

MJ/guest 

night* (range)      

Source 

Hotel/Resort (5) Jamaica 

 

Electricity/LPG/Diesel (54-130) Meade and Pringle 

(2001) 
Hotel (14) Jamaica Electricity (32-119) Meade and Monaco 

(2001) 

Hotel (9) Australia 

(Qld) 

Electricity/Gas 191 

(110-265) 

Warnken et al. 

(2005) 
Hotel (1) Tunisia 

 

Gas/Electricity 

 

108 gas + 84 

electricity 

Khemiri and 

Hassairi (2005) 

Hotel 4 star  (9) 
 

Hotel 3 star  (25) 

 
Hotel 2 star (12) 

Vietnam 
 

 

 
 

Electricity (76)/ LPG 
(21)/ Diesel (3)  

Electricity (90)/ LPG 

(6)/ Diesel (4)  
Electricity (91)/ LPG 

(6)/ Diesel (3)  

(292-457) 
 

(144-180) 

 
(97-148) 

 

Trung and Kumar 
(2005) 

 

 
 

Hotel (184) 

Hilton – Scandic 

Europe Hilton: Electricity (49)/ 

Gas (32)/ District 
heating (11)/ Other (8) 

Scandic: Electricity 

(48)/ District heating 

(42)/ Gas(5)/ Other(5) 

Hilton: 324 (61-

662)  
 

Scandic: 173 

(68-367)  

 

Bohdanowicz and 

Martinac (2007) 

Hotel (34) Taiwan Electricity/Gas/Diesel 207 (83-408) Wang and Huang 

(2013) 

Hotel (30) New 
Zealand 

Electricity (70)/ 
Coal (17)/ LPG (10)/ 

Fuel (3) 

155           Becken et al. (2001) 

Hotel (3) New 

Zealand 

 385 (187-551) Becken (2013) 

Resort (15) 

 

Fiji 

 

Electricity/ 

Diesel/LPG 

443  Becken  

(2005) 

Resort (4) Vietnam Electricity (66) 
/ LPG (28)/ Diesel (6) 

(65-86) Trung and Kumar 
(2005) 

Resort (1) New 

Zealand 

 126 Becken (2013) 

Ecoresort (5) Australia 

(Qld) 

Electricity/Gas 165 

(68-256)  

Warnken et al. 

(2005) 

Luxury villas (1) New 

Zealand 

 1,753 Becken (2013) 

Condominiums (2) Australia 

(Qld) 

Electricity 43-50 Warnken et al 

(2005) 

Bed & Breakfast 
(22) 

New 
Zealand 

Electricity (40)/ Wood 
(30)/ Coal (18)/ LPG 

(12) 

110  Becken et al. (2001) 

Bed & Breakfast (2) New 
Zealand 

 (94-234) Becken (2013) 

Small-medium 

sized (29) 

England 

(South 

West) 

Electricity/ Fuel/ 

Natural Gas /Wood/ 

LPG 

(14-356) Coles et al. (2014) 

Motel (20) 

 

New 

Zealand 

 

Electricity (90)/ 

LPG (10) 

32  

 

Becken et al. (2001) 

Motel/hotel (4) Fiji Electricity/ Diesel/ LPG 34  Becken (2005) 
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Budget motel (6) Fiji Electricity/ 

Diesel/LPG 

61 Becken (2005) 

Backpacker (35) New 
Zealand 

Electricity (75)/ Wood 
(10)/ Coal (7)/ LPG (5)/ 

Natural Gas (3) 

39  Becken et al. (2001) 

Backpacker (1) New 
Zealand 

 108 Becken (2013) 

Holiday Park (4) New 

Zealand 

 (11-68) Becken (2013) 

Campground (13) New 
Zealand 

Electricity(40)/ Fuel 
(25)/ Coal (22)/ Wood 

(10)/ LPG (5)/ Gas (3) 

25  Becken et al. (2001) 

Caravan park Australia 
(Queenslan

d) 

Electricity/ Gas 32  
(22-43) 

Warnken et al. 
(2005) 

* Note: Some studies reported the energy use benchmark as kilowatt hours per guest night. This was converted 

into MJ/guest night using a factor of 3.6. 

 

Some studies provided additional context, such as details regarding different types of 

energy sources, with electricity being the most important one (Table 2.3). Barberan et al. (2013) 

provided the greatest level on detail on water use, breaking it down by individual rooms (124.3 

litres per room per day in a four star hotel, of which 41.2 litres was for hot water) and key areas 

of the hotel (e.g. 51 per cent of the water was consumed in public areas). Both Tables 2.3 and 2.4 

highlight the variation in benchmarks, highlighting the importance of contextual factors that may 

lead to lower or higher resource consumption. Deriving a single globally valid benchmark (e.g. 

by hotel quality grade) is therefore not meaningful.  

A total of 38 outputs provided a quantification of resource savings. Some of these were 

highly informative (Table 2.5), whereas others lacked detail, for example on the time period 

over which savings were achieved or the baseline against which savings were measured. 

Because of the limited information provided in most studies it is not possible to derive 

defensible estimates of dollar savings associated with specific resource savings initiatives. 

This finding concurs with Walsman et al. (2014). The lack of information on financial 

savings makes it harder to promote monetary benefits of sustainability actions.  
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Table 2.4 Benchmarks for water use per guest night reported in the literature 

Accommodation  

type (sample size) 

Country 

(region) 

Litres/guest night 

(range)  

Source 

Hotel (115) 
 

Australia/ New 
Zealand  

313 McLennan et al. (2014) 
 

Hotel (95) 

 

Hong Kong/ South 

East Asia 

677 McLennan et al. (2014) 

Hotel/resort (5) Jamaica (536-1031) Meade and Pringle (2001) 

Hotel (14) Jamaica (527-1596) Meade and Monaco (2001) 

Hotel (1) Tunisia (Tunis) 293 Khemiri and Hassairi (2005) 

Hotel 4 star  (9) 
Hotel 3 star (25) 

Hotel 2 star (12) 

Vietnam 
 

4,400–38,900 
2,200- 11,000 

600-10,800 

Trung and Kumar (2005) 

Hotel (10) Australia (Qld) 621 (390-1,410) Warnken et al. (2005) 

Hotel (184) 

(Hilton – Scandic) 

Europe      Hilton: 516 (133-

1,880) 

Scandic: 216 (86-
506) 

Bohdanowicz and Martinac 

(2007) 

Hotel (21) Barbados 770 (323-1220) Charara et al. (2011) 

Hotel (20) Jamaica 440 (<50 rooms) 

583 (50-150 rooms) 
666 (>150 rooms) 

Meade  and Gonzalez-Morel 

(2011) 

Hotel (derived 

from literature) 

Europe 

 

140 

 

Styles et al. (2015) 

Hostel (derived 

from literature) 

Europe 100 Styles et al. (2015) 

Resort (4)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Vietnam 6300-19600 Trung and Kumar (2005) 

Ecoresort (4) Australia (Qld) 653 (390-1090) Warnken et al. (2005) 

Caravan park (6) Australia (Qld) 558 (307-996) Warnken et al. (2005) 

Campsites 4-5 star  Europe 94 
 

Styles et al. (2015) 

Campsites <4 star  Europe 58 Styles et al. (2015) 

 



 

 

Table 2.5 Examples of resource savings reported in the literature  

Practice and behaviour Saving Baseline Context Reference 

Ceiling fans,10% increase in 

thermal performance of heating, 

efficient lighting  

20-40% energy saving per 

annum 

983 MJ/m
2
 Greece (data from 158 

hotels, savings modelled) 

Santamouris et al. 

(1996) 

Application of Energy 

Management System (EMS) 

24% electricity saving over 

2 years 

Before 119 MJ/gn, 

after  90 MJ/gn 

Jamaica (resort, 15 guest 

rooms) 

Meade and Pringle 

(2001) 

EMS in hotel rooms and Variable 

Frequency Drives in air handling 

units  

12% energy saving over  6 

weeks 

Before 1616 MJ, 

after 1,397 MJ 

Hawaii (large hotel) Yalcintas (2008) 

Replacing two old cooling towers 

for chillers 

60% energy saving over  6 

weeks 

Before 151 MJ, after 

61 MJ 

Hawaii (large hotel) Yalcintas (2008) 

Availability of unequally size 

chillers  

3-10% energy saving per 

annum 

Energy use of 1 

million MJ.  

Shanghai, China (energy 

use modelled) 

Mak et al. (2013) 

Solar heated swimming pool 30% replacement of non-

renewable, annual saving of 

1,800 MJ/m
2
 pool area  

 Greece Dascalaki and 

Balaras (2004) 

Room key card Save 4,129 MJ/guest room 

per annum 

Payback 1 year Greece Dascalaki and 

Balaras (2004) 

Solar window film 29% saving in cooling 

loads per day 

5.6 MJ per room China (savings during hot 

periods, reduces a/c) 

Chan et al. (2008) 

Retrofit water fixtures and reduce 

leakage     

Daily saving: 3,402 L of 

cold and 2,767 L of hot 

water  

€140,000 over 12 

year life of 

equipment 

Zaragoza, Spain (hotel) Barberan et al., 

(2013) 

 

Application of EMS 50% water saving over 2 

years 

Before 2,087 L/gn,  

after 1,032 L/gn 

Jamaica (resort, 134 guest 

rooms) 

Meade and Pringle 

(2001) 

Towel reuse program Annual saving: 2,500 loads 

of laundry (2.6 million L) 

Increase guest 

participation by 15% 

 

California, USA (hotel)  Baca-Motes et al. 

(2013) 

Note: A full list is available from the authors on request) (gn refers to guest night). 
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Typology of papers 

Finally, the 110 papers were segmented into four groups on the basis of their main focus: 

management and practices (N = 59), engineering, technology, and design (N = 30), auditing 

and measurement (N = 14), and guest behaviour (N = 7). 

Management and practices 

Most studies in this group have addressed both energy and water management (Figure 2.1). They 

were situated in the broader contexts of competitiveness, corporate responsibility (Garay & Font, 

2012), environmental awareness (Bohdanowicz, 2006), guest experience (Boley & Uysal, 2013) 

and firm performance. Management practices studies rarely considered smart technology or peak-

demand management, with maintenance management and building design acknowledged in less 

than a quarter of the studies. Only one study examined the energy literacy of operators (Coles et al., 

2014). Guest engagement was reported in more than half of the papers but related predominantly to 

passive actions (key tags and information sheets) rather than active participation. More research is 

required to better understand management practices to adapt to climate, apply smart systems, and to 

understand staff behaviour (Goodman, 2000) and how these and maintenance and operation are 

affected by building design type. In other words how occupants and building function together. 
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Figure 2.1: Frequencies of management-related papers by key codes and subcodes 

 

Engineering, technology, and design 

Thirty papers focused on technical aspects (Figure 2.2), in particular related to electricity (80 per 

cent), energy more broadly (57 per cent), combined renewable energy (57 per cent), or solar energy 

(53 per cent). These studies were typically engineering-specific and did not consider aspects of 

management (see Figure 2.4), maintenance, building design, wind power, or guest involvement. 

A small number of papers reported on water savings (10 per cent) and use of smart technologies 

(6 per cent). Of the papers in this category, 67 per cent provided quantitative estimates of resource 

savings. Often conducted by multi-disciplinary teams, these papers provided assessments of 

innovations for tourism accommodation, such as solar-control window film in hotel rooms (Chan et 

al., 2008), and the effectiveness of retrofits for energy (Yalcintas, 2008) or water (Barberan et al., 

2013). Studies in this category often omitted the influence of organisational innovation, and other 

key variables which could prove essential in designing sustainability-rooted systems that have user 

appeal (Klewitz & Hanson, 2014). 
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Figure 2.2: Frequencies of engineering-related papers by key codes and subcodes 

 

Auditing and measurement 

Fourteen papers discussed accreditation processes and systematic approaches to triple bottom line 

reporting (Boley & Uysal, 2013). Most research concentrated on electricity, gas and oil, or a 

combination of energy sources, with three-quarters of the papers in this type focusing on the use of 

new technologies and two-thirds focusing on water reductions (Figure 2.3). Few studies considered 

maintenance, building designs, renewable energy, or water recycling. The majority of papers 

provided data on energy use per guest night, and half estimated the resource savings achieved.  

Several studies specifically reported on energy audits (Becken, 2013), longitudinal 

measurement of both electricity and water (Khemiri & Hassairi, 2005), and cross-sectional data 

(Trung & Kumar, 2005). These types of studies often produced benchmarks alongside practical 

recommendations for reducing energy and water consumption (Bohdanowicz & Martinac, 2007; 

Meade & Pringle, 2001). However, these benchmarks exclude key variables like the origin of guests 
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or climate, making it difficult to compare performance and progress (Perez-Lombard, Ortiz, & Pout, 

2008) and therefore greater understanding of interaction between elements and consumption. 

 
Figure 2.3: Frequencies of measurement-related papers by key codes and sub-codes 

 

Guest behaviour  

All seven studies on guest behaviour reported on experiments related to towel use and 

responsiveness to communication campaigns (Figure 2.4). The research was informed by 

social psychology and persuasive communication theory. Only one paper considered the 

impact of management practices on guest behaviour (Baca-Motes et al., 2013). None of the 

studies considered guest behaviour in conjunction with smart technology, renewable energy, 

or building design features. Current research does not provide sufficient insight for the most 

influential element for resource savings, the occupant (Warren et al., 2017; see Chapter 7). As 

travel behaviour may not follow normal domestic usage this represents a major gap. 
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Figure 2.4: Frequencies of guest-related papers by key codes and subcodes 

 

Discussion 

The aim of the systematic review of 110 papers was to assess the current state of energy and 

water savings research related to accommodation, and to examine whether existing 

knowledge could contribute to significant long-term resource savings in the tourism sector. In 

light of the key role that energy and water play in tourism, the number of studies is 

comparatively small and recent. The literature reveals that a multitude of factors influence the 

consumption of resources at tourist accommodation. However, the volume and breadth of 

research identified in this systematic review is insufficient to achieve the ambitious reduction 

targets articulated by the tourism industry and required from a perspective of planetary 

boundaries and thresholds (Scott et al., 2008; WTTC, 2010).  
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Scope of existing studies 

This systematic review has identified some notable knowledge gaps. Energy use is much 

better understood than water use. Considerably more research is required to identify savings 

opportunities for water. In particular, research on renewable water would be important for 

regions suffering from increasing water shortages, and this is where future research should be 

driven by the actual need rather than where researchers are located or where they get the 

opportunity to undertake research (e.g. because of data availability, funding or existing 

industry relationships). Similarly, in terms of renewable energy, the presently available 

research is not sufficient for accommodation businesses to make informed decisions about 

feasibility, costs, ancillary benefits, and impact on guests. Extending the research from the 

relatively better studied hotels to other forms of accommodation, in particular SMEs and 

shared spaces, is essential, especially considering that SMEs are more often in regional 

locations where resource self-sufficiency is beneficial. Again, it is possible that the focus of 

(largely) urban hotels is mainly driven by opportunistic research approaches rather than 

specific information needs.  

Most studies originate from a tourism and hospitality background, and some involve 

engineers and modellers. However, there is a lack of input from architectural and design 

experts, including landscaping specialists, who could integrate vegetation and building design 

to minimize energy use. Examples of measures include shading, modification of heat bridges, 

and retrofitting of public areas. Possibly tourism and hospitality researchers need to reach out 

to experts from these fields and adapt knowledge about buildings more broadly to suit the 

particular needs of tourist accommodation. Age of building stock and future changes in 

climate suggest this area of research will become increasingly important. Furthermore, the 

potential of technology-based approaches, such as the impacts of smart technology and peak 

energy demand management, have not been sufficiently studied.  
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The review identified considerable diversity in the research domain, but it also revealed 

a degree of fragmentation. The typology in particular demonstrates the existence of multiple 

knowledge domains of different specializations rather than an integrated knowledge field. A 

disjointed approach could represent a risk that research findings are provided in different 

languages or jargon, at different levels and scales, and in a reductionist manner that might 

underestimate the complexity of making ‘best’ decisions in a real-world operating 

environment. Stakeholder uncertainty could be a consequence, as could – even worse – 

misdirected investment and behaviour. For example, measures that might technically be 

feasible could be unwanted by staff and/or guests if changes increase inconvenience or 

decrease comfort. The integration of technical and social research is therefore critical to assist 

Sustainability-oriented Innovation. Further, while numerous empirical studies provide 

consumption figures, these studies engage in limited theoretical examination that helps to 

understand the underlying drivers and principles of resource consumption. This gap is 

particularly apparent in the rationale and planning of some studies where theory has been 

used to help interpret findings after data collection rather than in the research design. 

Building on theory from the outset would likely achieve deeper insights, in particular in 

relation to the complex interplay of behaviours and the technical, built and natural 

environments (Figure 2.5). Furthermore, research questions often asked ‘how’ questions but 

sought to answer them through quantitative approaches rather than mixed methods and 

qualitative studies that might help to build more (social) theory in this field.  
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Figure 2.5: Key dimension that influence energy and water use and savings potential at 

tourist accommodation at a particular site 

 

Extent of savings  

Only a small number of studies provided benchmarks for energy (N = 15) and water use 

(N = 13), thus limiting our ability to track tourism’s resource demands either by country or 

globally (Scott et al., 2008). Further, there is insufficient data to assess savings potentials, 

including building performance (Walsman et al., 2014). Most studies focus on hotels, and 

relatively little is known about energy and water use in other types of establishments. 

Benchmarks compiled in this review reveal great variability between different businesses and 

countries. However, there are not enough studies that allow for robust comparisons 

(Bohdanowicz, 2006). While an attempt has been made to extract information that quantified 

savings or even specified a return-on-investment of specific measures (Barberan et al., 2013), 

many studies lack specific detail that allows research users to unambiguously interpret 

findings. The promoted financial saving from efficiencies has been the backbone for many 
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sustainability programs, and lack of evidence might erode this proposition. Researchers who 

undertake further studies in this field should carefully report scope, context and biases that 

would help other researchers in the future to extract reliable insights or even replicate the 

approach. In particular, the creation of benchmarks often does not take into account human 

behaviour, even though guest and staff behaviours are important drivers of use.  

A pressing research gap in terms of achieving savings relates to the need for more 

integrated research, including on the water energy nexus (Becken et al., 2014) and the 

interaction of key variables. Technical efficiency alone is not enough to achieve a reversal of 

growing consumption (BPIE, 2011; Quinn & Schrier, 2011); so more ambitious research 

questions are required. Many studies mirror previous work and do not add local climate or 

cultural influences. This is particularly relevant for those regions that are currently under-

researched regions, such as the Middle East, Africa and Latin America where new drivers 

might need to be considered. Comfort is a significant energy use factor and better 

understanding of cultural preferences for particular temperatures and pro-environmental 

infrastructure is essential. Exploring the potential of new technology or management 

techniques to stimulate conservation and enhance the satisfaction of visitors is necessary to 

move to the next stage of resource savings (Warren et al., 2016). 

An integrative research framework 

An integrative research framework is proposed to contribute to the transfer of knowledge from 

academic studies into practice (Figure 2.6). Robust knowledge is essential if the sector is to 

manage growth and at the same time contribute adequately to the urgent need to reduce resource 

use and greenhouse gas emissions. The framework provides guidance for overcoming a 

disjointed approach and, instead, it actively integrates elements which need to be understood to 

maximise long-term sustainable outcomes and assist innovation. Many studies have been 

undertaken from a disciplinary view, for example engineering, that allowed an in-depth 
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investigation of a particular issue. This necessitated a high level of simplification. Such studies 

are critical as they provide micro answers to important questions and they can be considered as 

building blocks to improving resource use as a whole. However, what is needed now is a more 

holistic approach that recognises and embraces the complexity of energy and water use in 

accommodation and that is able to bring together knowledge from a wider range of perspectives, 

philosophical positions and research approaches to develop solutions. A more coherent and 

coordinated approach aligns with global programs, such as the United Nation’s 10-Year 

Programme on Sustainable Production and Consumption and ensures greater contribution from 

tourism to the Sustainable Development Goals, in particular clean water, sanitation and 

affordable energy (UNDP, 2016). 

Figure 2.6 summarises key factors that need to be considered in future integrative research. 

To add to the growing body of knowledge, studies should clearly report the study location, 

accommodation type, facilities, climate and seasonality, and human factors. As highlighted 

earlier, human behaviour is central to saving resources so detailed consideration of guest types, 

management resource knowledge, and staff training are critically important. We have noticed that 

many papers investigated in this review fail to draw clear and strong conclusions from their 

research. Results might have been presented, but they are not always discussed sufficiently and 

explicitly in terms of their implications – both theoretically and practically. Research needs to 

also provide quantifiable metrics such as benchmarks, return on investment, and return on the 

environment. 

Using the framework as a basis, the generation of new knowledge and the dissemination of 

research outputs to relevant organisations, practitioners (including consultants) and 

accommodation businesses, would enable progress towards more sustainability rooted 

innovation. The authors feel that too much research is undertaken in isolation and researchers 
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would benefit form a catalogued depository that shares knowledge, identifies gaps, and assists 

tourist accommodation to test new ideas and foster innovatively for lower resource use. 

 

 

Figure 2.6: Proposed integrative framework to advance research and theory of energy 

and water savings in tourist accommodation 

 

Conclusion 

Using the approach of a systematic literature review of 110 peer-reviewed studies, this paper 

presents the first integrated appraisal of energy and water saving research in tourist 

accommodation. Our findings reveal substantial research gaps that suggest that there is 

insufficient guidance on what action to take to reduce resource use across accommodation 

types, both for individual properties and collectively to negate the sector’s growth and to 

deliver on sustainability goals (WTTC, 2010; UNDP, 2016). The review highlighted that 

studies have not covered all elements in the complex system of resource saving sufficiently, 
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particularly human behaviour, and study results are often not communicated clearly for them 

to be transferable or implementable. In addition, there are not enough interdisciplinary studies 

that combine complex interactions between the built environment, technology, climate and 

behaviour, with industry knowledge to stimulate the required sustainability-oriented 

innovation. More research is required to study different accommodation types and locations, 

water saving, guest involvement and longitudinal measurement. To advance research in a 

more coherent way, a framework has been proposed that recognises the connections between 

goals, saving approaches, key influencers and outcomes. This will enable greater coherence 

of research in this field, and also increase chances for implementation and mutually beneficial 

partnerships with practitioners in the industry. 
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3 

Sustainability-oriented innovation: From hindsight to 

foresight – critical reflections on a tourist accommodation 

case study 
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Introduction 

In theory, tourism should be investing strongly in innovation research and developing 

innovative solutions for its future sustainability. As one of the world’s largest industries, 

tourism is expanding at a prolific rate across the globe, and has been identified as an 

important local economic development tool and contributor to cultural and natural heritage 

conservation. As a result, tourism has become a major generator of employment (Global 

Sustainable Tourism Dashboard, 2017), making the consequences of any vulnerabilities and 

risks important to researchers, policy-makers, practitioners and destination-management 

organisations. Logically, innovation must be a critical component for the long-term 
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commercial success of the tourism industry. This resource-intensive industry already faces 

significant sustainability challenges with regard to energy consumption and water scarcity, 

factors that contribute strongly to its cost (Gössling & Peeters, 2015) and this situation might 

potentially be made worse if carbon pricing were introduced. 

This mix of constricting and increasingly interweaving challenges calls for innovation. 

The industry has a clear imperative to become more sustainable through innovation and to 

apply innovative sustainable tourism research (Bramwell & Lane, 2012). These challenges 

are felt most acutely among the smaller medium accommodation providers (SMAP), which 

represent the largest category in terms of business numbers (Hotel Energy Solutions, 2011), 

but often have low energy and water management knowledge and skills (Coles, Dinan & 

Warren, 2016). SMAPS are particularly vulnerable to inertia because of their small size: they 

lack sufficient economies of scale to develop new products (Pikkemaat & Peters, 2006). They 

also often have knowledge limitations (Tzschentke, Kirk & Lynch, 2008), a lack of technical 

expertise (Orfile-Sintes, Crespi-Cladera & Martinez-Ros, 2005), and are risk-averse (Coles et 

al., 2016). The motivations of owners play a key role in making progress on innovation 

(Tzschentke et al., 2008); however, many other factors also influence the extent and success 

of innovation initiatives, including owners’ worldviews, their self-efficacy beliefs, and their 

orientations and knowledge (Sampaio, Thomas & Font, 2012). 

Innovation is considered the life-blood of business (OECD, 2005). It is defined as the 

implementation of organisational learning, new ideas, new processes and products within an 

organisation (Calantone, Cavusgil & Yushan, 2002). Innovation is an indication of firm 

performance (Coyne, 2008) and staff collaboration (Hu, Horng, & Sun, 2009), and it ensures 

that the business keeps up with, or is ahead of, societal trends. Just like any other businesses, 

tourism businesses have to innovate and reinvent themselves to remain competitive. 

However, surprisingly, tourism innovation is under-researched (Hjalager, 2010), with only a 
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small number of sustainability-themed tourist accommodation innovative papers published 

(e.g. Horng, Liu, Chou, Tsai & Chung, 2017)  

Empirical case studies are needed to understand better how small firm owners’ values 

translate into innovative action, what successful owners have done and by when (Coles, 

Zschiegner & Dinan, 2014). To the best of the authors’ knowledge, there have been no 

studies that have considered sustainability-oriented innovation applied to SMAPs. This article 

concentrates on a single case study that offers robust data on a tourism SME’s progress 

towards greater sustainability over a 14-year period. The study uses sustainability-oriented 

innovation (SOI) as the primary conceptual framework, and contributes to existing theoretical 

models from a service industry perspective. By drawing on the evolution of sustainability 

innovations and reflections of one operator, we contribute to addressing the shortfall of 

documented tourism innovation experiences (Omerzel, 2016). A case study approach is 

highly suitable (Starman, 2013), as it allows comparison of onsite observations and 

retrospective data with previously published research on the evolution towards and adoption 

of SOIs (see Warren & Becken, 2017, see Chapter 2; Warren, Becken & Coghlan, 2017, se 

Chapter 6; Warren & Coghlan, 2016, see Chapter 4).  

Literature review 

Progress in innovation theory has been hampered by inconsistent use of terms, a lack of 

shared concepts and opportunistic studies (Adams, 2006; Hall & Williams 2008). Specific 

conceptual and theoretical interpretations of innovation are comparatively recent (Leger & 

Swaminathan, 2006). Innovation has traditionally been applied to manufacturing, and has 

been less well studied in the service sector, which may contribute to its narrow application in 

tourism (Hjalager, 2010). Identifying typologies is an important first step in social science 

inquiry and knowledge development (Lambert, 2015). Therefore, establishing what 

innovation is and how it is can be categorised is an important step towards addressing major 
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knowledge gaps. This review briefly discusses innovation theory, reflects on the relevance of 

service innovations for SMAPs, then specifically examines sustainability-oriented innovation. 

Categorising innovations 

There are three widely used approaches to categorise innovations: newness, area of focus and 

attributes. ‘Newness’ was assessed by Garcia and Calantone (2002), who identified that 

innovation can be affected by forces of marketing (new sector or internal skills) and 

technology (new scientific paradigm or technology). As these forces progress, the degree of 

newness evolves from ‘imitative’, ‘incremental’ and ‘discontinuous’ to ‘really new’ and 

‘radically innovative’. The most advanced stage, ‘radical innovations’, holds both new 

technologies and penetrates (or generates) new markets. The ‘really new innovations’ stage 

replaces either technology or market (but not both) externally of the firm and internally 

(either or both). The ‘discontinuous innovations’ stage comprises line extensions or new 

product lines that do not replace existing infrastructures. ‘Incremental innovations’ occur 

through ongoing product development and ‘imitation Innovations’ are new to a firm but 

similar to existing market products or services (Garcia & Calantone, 2002). It is these last 

two innovation types that are discussed most frequently in accommodation studies (e.g. 

Green Lodging Survey, 2017), indicating that accommodation has been reactive rather than 

proactive towards sustainability. 

The second approach to innovation categorisation, area of focus, considers innovation 

practices within the areas of product, process, organisation, technology (Adams, Tranfield & 

Denyer, 2011) and marketing focus (OECD, 2005). This approach has been broadly 

considered in research by Hjalger (2010), although studies frequently only explored one of 

these aspects (Hu et al., 2009; Jacob, Tintore, Aguilo, Bravo & Mulet, 2003; Orfila-Sintes et 

al., 2005). This limits interpretation and knowledge development because innovations often 

involve multiple areas of focus (e.g. Even Hotels’ wellness proposition is delivered from 
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process, organisation and product). Applying an area of focus approach is important because 

it helps to identify in more detail where a firm concentrates its innovation practices – for 

example, Virgin Atlantic’s areas of focus is on-board technologies and brand identity/tone of 

voice (The Marketing Society, 2010). By fixing resources on areas of focus, a firm’s 

innovativeness can be enhanced (Salomo, Talke & Strecker, 2008). Understanding area of 

focus is particularly important for resource-constrained SMAPs.  

The third type of categorisation considers innovation attributes. These are more 

descriptive properties, features or intangible qualities that reflect people’s perceptions of an 

innovation. Rogers (2003) identifies six attributes required for successful market diffusion for 

innovation: relative advantage, status (social kudos), rate of adoption, compatibility, 

complexity (too complex is a negative) and trialability. Comparative service industry research 

shows, however, that no one attribute is essential to classify an innovation (Adams et al., 

2011), as they are independently appreciated and promoted by individuals (Garay & Font, 

2012; Greenhalgh, Robert, MacFarlane, Bate & Kyriakidou, 2004; Pikkemaat & Peters, 

2006), and owners/managers adopt innovations at different rates (Coles et al., 2014). 

Considering innovations by attributes therefore requires the researcher to identify important 

attributes and their interrelations, and their impact on SMAPs’ sustainability decisions and 

specific characteristics of service industries as human-focused activities, thus providing a 

useful framework. 

Service innovation 

Innovations in the area of service delivery are distinct from manufacturing innovations, and 

are attracting increasing attention as a form of social technology, which divides labour and 

coordinates through flexible routines (Nelson & Sampat, 2001). The important role played by 

customers in the process of co-creating experiences also differentiates service innovations 

from those in other industries (Hall & Williams, 2008). Such co-created activities can 
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contribute positively to sustainability by involving guest participation, which stimulates 

positive experiences (Warren & Coghlan, 2016, see Chapter 4) as part of social technology. 

However, such approaches are not common in the accommodation sector because traditional 

management structures and staff systems restrict guest engagement (Chathoth, Ungson, 

Altinay, Chan, Harrington & Okumus, 2014). ‘Smart systems’ are rarely developed to 

customise experiences and facilitate co-creation (Warren, 2018, see Chapter 5). 

Notwithstanding the important role of guests in resource consumption at SMAPs, service 

innovation research is still evolving (Horng et al., 2017). 

Service firms can be characterised by their level of innovativeness, which among other 

things reflects their tacit knowledge to co-create with customers by using their practical, 

observational and encultured awareness. For example, innovative firms know their customer 

base and understand how to change customer behaviour to, for instance, choose takeaway 

coffee in reusable cups instead of disposable, single-use containers. Salter and Teher (2013) 

categorise three service firm innovations: traditional services firms with a low staff skill level 

and owners being risk-averse – for example, rural SMEs (Pikkemaat & Peters, 2006); system 

firms, which apply really new innovations encompassing division of labour, technology and 

organisation – for example, booking platforms and loyalty programs (Tsai, 2015); and 

professional service firms, which innovate through highly skilled labour and close 

collaboration with clients – for example, training in interpersonal communication (Warren, 

Becken, & Coghlan, 2017, see Chapter 6). The lack of progress made by SMAP managers 

(Coles et al., 2014) may reflect the fact that most businesses fit within the traditional service 

firm definition. What may be required is a higher level of organisational innovation so staff 

collaborate with guests, suppliers and education bodies to progress towards sustainable 

consumption and production. 
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Sustainability-oriented innovation 

The concept of sustainability-oriented innovation (SOI) provides a sharper focus to firms 

seeking to progress towards sustainability (Adams, Heanreaud, Bessant, Denyer & Overy, 

2016). It has been applied to SMEs (Klewitz & Hansen, 2014), though not to SMAPs. SOI is 

the deliberate action of becoming more sustainable by purposefully improving all functions, 

products and services, changing the firm’s role within society, and linking sustainable goals 

and technical methods (physical and social) to achieve a competitive advantage. Both Adams 

and colleagues (2016) and Klewitz and Hansen (2014) conducted literature reviews that 

identified characteristics of sustainability behaviour in SOI that seek to make societal change. 

Strikingly, both reviews acknowledge that technological solutions are not sufficient on their 

own: collaboration with staff, customers, suppliers and external actors is essential. This 

makes SOI particularly relevant to SMAPs, where guests are part of the process of 

sustainable consumption and production (Juvan, Jajibab & Dolnicar, 2018).  

The SOI models developed by Adams and colleagues (2016) and Klewitz and Hansen 

(2014) used areas of focus, rather than newness (Garcia & Calatone, 2002) or attributes 

(Rogers, 2003), to study SOI. Both models describe a firm’s progression towards greater SOI, 

emphasising that we should think of this as a progression towards relative improvements in 

sustainability – hence the term ‘orientation’. Adams and colleagues’ (2016) model identifies 

three stages of SOI evolution that are narrow functions of manufacturing (operations, 

organisation and system-building), making them less suitable for accommodation services; 

however, they do identify the important role of learning and linkages in building SOI 

expertise. Klewitz and Hansen (2014) separate SOI into five development stages (see 

Figure 3.1), which closely follow the progressive clusters found by Coles and colleagues 

(2014) in small tourism firms. Thus, while not being developed directly for the tourism 
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sector, the Klewitz and Hansen model seems more suitable to the study of SOIs in tourism 

and is adopted in this present study. 

 

Source: Based on Klewitz & Hansen (2014). 

Figure 3.1: Sustainability-oriented innovation transitions 

 

In their progression towards SOIs, Klewitz and Hansen (2014) found that firms in the 

early stages of SOI were merely complying with legislation, and their focus was directed at 

process and operational optimisation. Firms at this stage will imitate other firms using similar 

technologies (Horng et al., 2017), or take advantage of legislative opportunities. These stages 

form the resistant (ignore sustainability issues) and reactive (to external stimuli, with a focus 

on efficiency) stages, with few internal drivers towards SOI and little deliberate strategy 

towards sustainability. As firms apply broader actions to seek new markets, they develop 

greater levels of organisational innovation, and enter the anticipatory stage. The inherent 

value of sustainability becomes internalised, and organisational innovation begins to appear. 

This stage involves staff and customers, as firms seek stronger competitive advantage from 
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SOI and introduce increasingly innovation-based strategies – for example, the Marriott 

supply chain (O’Neill, 2015). 

In further progressive stages, proactive measures, integrative approaches and often a 

first mover advantage are taken. Firms that apply new business models and achieve higher 

levels of SOI require the participation of external strategic partners to help deliver their goal 

to transform markets through institutional change. As firms become more adept at SOIs and 

organisational learning occurs, and partnerships with external agents are built, we find that 

SOIs progress towards biomimicry solutions that deliver radical SME innovations. To 

achieve such system-building progress, increasing levels of staff, supplier and network 

collaboration are required, and most importantly willing customers who value the proposition 

are cultivated. For services, these might become ‘social technologies’ (Nelson & Sampat, 

2001), which are crucial in the firm’s progress from being inward-looking to implementing 

radical innovation.  

Research gaps and approach 

Models such as Klewitz and Hansen’s (2014) offer frameworks to explain how SMAPs 

progress toward the adoption and implementation of SOIs. However, earlier research often 

focuses on literature reviews, conceptual papers or secondary data (e.g. Hjalager, 2010; 

Omerzel, 2016). Few papers offer empirical data on SOIs and only one was identified that 

provided longitudinal insights into SMEs’ adoption of SOIs (see Reyes‐Rodríguez, Ulhøi & 

Madsen, 2016). Moreover, little or none of the research into SOIs in tourism adopts the type 

of longitudinal research that could test developmental models as shown in Figure 1. Making 

the transition between stages is a key area for future research to better understand what types 

of capabilities and learnings influence SOI evolution (Adams et al., 2016). For SMAP, we 

need to know how hindsight stimulates sustainability insights: do managers apply oversight 

learning from their actions to generate foresights for sustainable progress, and what is the 
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context that drove their innovation, whether through creativity (Simonton, 2012) or formal 

structures (Kaivo-oja, 2006)? This study therefore adopts a retrospective longitudinal 

methodology to address a lack of research into how progression to radical SOIs in tourist 

accommodation occurs. Our research questions are therefore:  

1 Can the SOI model be successfully applied to a real-life SMAP context? 

2 Does doing so generate new insights regarding the SOI behaviour and innovation type 

within SMAPs? 

Method 

Research framework 

To answer these questions, an exploratory research approach is required that generates in-

depth data. Our method follows steps recommended by Doorewaard (2016) and integrates 

related previously published research (Warren & Becken, 2017, see Chapter 2; Warren, 

Becken & Coghlan, 2017, see Chapter 6; Warren & Coghlan, 2016, see Chapter 4) and 

conceptual themes into a coherent innovation framework.  

Case study design 

Case studies can help explain the nature of SOI, which quantitative data alone cannot do 

(Hjalager, 2010), and they have been used to study organisational innovation in hotels 

(Bayraktaroglu & Kutanis, 2003). Further examples of SOI case studies can be found in the 

grey literature, although these often represent descriptions of particular initiatives without 

explaining the ‘how’ and the historic evolution of innovation. A longitudinal case study 

approach allows for a better understanding of operational issues, the challenges for owners 

and the approach taken to design social technologies for value creation (Smith & Ng, 2011). 

Beeton (2005) argues, however, that while case studies can offer holistic inductive insights 

from a specific site, they should rely on multiple sources of evidence, be complete and 

consider alternative perspectives. This study therefore combines both a deductive and 
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inductive method that relies on qualitative reflections guided by existing frameworks 

(allowing for new insights) and quantitative data on resource use to ascertain the impact of 

different SOIs. 

The case study approach has known limitations of generalisability, particularly because 

the author is both researcher and owner of the property in question, and so part of what is 

being studied. However, taking a deliberately reflexive approach, this research provides the 

insights from the perspective of the person applying SOI, noting that, ‘Preconceptions are not 

the same as bias, unless the researcher fails to mention them’ (Malterud, 2001, p. 484). To 

address this limitation, the researcher(s) disclose motive, background and perspective in order 

to provide transparency and validate their interpretations and analysis by considering 

alternative views. The authors’ motives are to contribute to SOI theory and tourist 

accommodation policy development for SMAP. The main author has a background of 

commercial practice. To avoid bias, the author has applied the following five-step procedure 

(Malterud, 2001): 

1 Prepare notes while examining the data to assist self-analysis and observations. 

2 Systematically go through key projects with the co-owner. 

3 Compare and reflect on the multiple discussions/observations held with other similar 

eco-friendly accommodation with which the author has worked in the same community 

(training session, carbon audits, public meetings, site visits). 

4 Decontextualise materials to consider issues and patterns and compare analysis with the 

above steps. 

5 Account for SOI costs, savings and income through discussions with the accountant. 

This is a retrospective study as defined by Starman (2013), looking back over the duration of 

ownership from 2003 to the end of 2017. This retrospective study used data from 14 years, 

including reports, documents, financial reports, emails, award submissions and accreditation 
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documentation, the company manual, finished guest materials, website direct observation and 

carbon audits of neighbouring accommodation businesses, ServQual surveys and analytical memos. 

Site descriptions 

The case study site was Crystal Creek Meadows in Kangaroo Valley, New South Wales, 

Australia. The property has four 4.5-star-rated cottages that can accommodation 14 persons. 

During the period of this research, the SMAP was not marketed as an eco-resort. Potential 

customers are attracted by the rural setting, interior comforts, children’s activities, day spa 

services and self-catering facilities. The buildings are between 10 and 30 years old, using 

timber frames and boards; the energy mix is electricity, LPG and firewood; rainwater is 

harvested. There is no specific seasonal peak (temperate climate) as the property is located 

two and a half hours from Sydney and Canberra. The property is hosted, with a management 

team living on site. Comparisons with other local accommodation are made and can be found 

on www.visitkangaroovalley.com.au; they share the same climate and occupancy trends, 

energy mix and guest motivations for short breaks. 

Findings 

Question 1: Can the SOI model be successfully applied to a real-life SMAP longitudinal 

context? 

Reactive: 2003–2005 

The first stage, ‘resistant’, where sustainability is ignored, was characterised in this case 

study by business decisions around budgeting and increasing the natural beauty of the 

property as a core feature of the business, and was central to its marketing. In reviewing data 

from that time, it is clear that the owners established the family-run enterprise to enable them 

to bring up their young family in a rural community. Neither partner had any formal training 

or tacit knowledge of the environment beyond a visual appreciation of nature. Nor did they 
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have formal hospitality training, but they had been professionally involved in service 

industries prior to taking over this business. 

In hindsight, the documents from this establishment period (NSW Owner-Builder 

Alliance 2005), reminded the first author that many building codes were seen as barriers 

(e.g. BASIX and accessible toilets), as official documentation did not provide an 

explanation/benefits for action. The owner-builders licensing process contained little 

information on thermal comfort, climate conditions and reusable materials from sustainable 

sources, renewable water opportunities or how to optimise solar panel location, so these were 

poorly understood and minimal planning for sustainability occurred during this stage. 

Moreover, while the environmental considerations for development approval (Shoalhaven 

City Council, 1993) covered native flora and fauna, the context was not overtly relevant to 

land that had already been cleared for farming by previous owners, and other than waste 

water there was no reference to other sustainability criteria that could have guided the owner 

on building efficiency or land regeneration. Indeed, few SOIs were implemented during this 

stage (see Appendix A.1). Examples of SOIs in this case were the development of a business 

strategy (organisational SOI) and garden landscaping (product SOI). Contrary to the SOI 

model in Figure 3.1, the data did not show an emphasis on process innovation during this 

time.  

Anticipatory: 2005–2007 

Promotion became the firm’s primary focus following completion of two new cottages and 

some garden development, and adoption of SOPIs was for competitive advantage. A two-

pronged marketing approach was taken, building service quality on a ‘generous hospitality’ 

ethos (ample supply of provisions and amenities) and offing guests a two-tier tariff system 

with a higher priced option offering a locally sourced breakfast hamper. This required the 
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design of a booking sheet that also permitted personalisation of guest stay requirements. 

A tentative entry into the local tourism awards was made to raise awareness of the business. 

The owners attended an aromatherapy course to make personal care products and 

provide massages in order to create a demonstrable nature connectedness for guests with 

gardens that carried exhibit plants. A wastewater treatment system had already been approved 

as part of the development approval for the additional cottages, so the owners took advantage 

of the opportunity to plant citrus trees using this grey water (Curtis, 2005) and the citrus 

orchard was incorporated into the landscape architectural plans. While the landscape architect 

might have viewed this action from a sustainability perspective, the owners were unaware of 

such an approach. Projects to save energy were ad hoc – like roof ventilation and insulation, 

and key tags in the cottages. While these were cost-saving moves, quarterly electricity, gas 

and wood fire bills were paid but not analysed or compared, so there was no hindsight, and 

no resource baseline to generate insights. Thus, while energy-saving actions had been taken, 

their impacts were not analysed. 

Attendance at state tourism workshops and feedback from local tourism judges raised 

the owners’ awareness of improvements that could be made to the visitors’ experience, in 

particular creating authentic experiences. Guests were encouraged to collect their food scraps 

and feed them to the chickens; however, no connection was made to reducing methane from 

landfill. It was seen as a guest experience rather than a carbon-reduction system. In reviewing 

the business’s 2005 eight one-day itineraries comparison chart, it was clear that a number of 

ecotourism experiences were packaged with the firm’s product to meet forthcoming state 

government marketing opportunities, but there was no sustainable proposition regarding 

benefit distribution or local partnerships. No link was made between accommodation 

business practices, the nature-based setting and sustainability, as demonstrated in the 

business’s customer service manual (Crystal Creek Meadows, 2005): 
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Our Identity. How We Do It. Personal attention that provide the added touches to 

ensure guests enjoy a very relaxed holiday. We ensure that they accommodation is 

pristine, that guests enjoy little touches of charm and indulgence while located in 

the most beautiful gardens with magnificent view of Kangaroo Valley. 

In summary, examples of SOIs in this stage included greater eco-efficiency through house 

and cottage veranda insulation (Organisation SOI) and a charity program directed at the local 

community (marketing). More SOIs were implemented during this stage than in the reactive 

stage, with the primary focus of conserving the local sense of place as one of the owners had 

lived in the United Kingdom and learnt that heritage had a value. 

Innovation based: 2007–2010 

This stage was marked by proactive solutions to environmental and social issues, as well as 

by innovation designed to establish a first-mover advantage. It appears that this period saw a 

shift towards a better understanding of sustainability. In this stage, the SME sought 

institutional change by encouraging greater sustainable tourism collaboration. It was during 

this period that the most process innovations occurred (Appendix A.1). The State Tourism 

Awards were an important stepping stone to greater innovation because they provided a self-

guided submission format with advisory tips on risk management and good business practice, 

which might be new to the firm. The owners attended award-related workshops that 

explained the importance of visitor experiences. Together, these lessons guided the owners to 

emphasise home-made products, local attractions and sponsoring the bush poetry competition 

(Zandstra, 2010). 

The owners’ learnings about community and environmental sustainability factors also 

grew. They gained an appreciation of promoting the nature experiences responsibly through 

information sheets (e.g. on walking, biking and canoeing), which included a visitor code of 
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conduct and were shared with community tourism groups, and had the foresight to reduce 

carbon by offering guests the use of free bikes and the opportunity to plant trees: 

Newsletter, 2008: Holiday in Neutral. Crystal Creek Meadows is now officially a 

carbon natural tourism business & residence so spending your holiday here won’t 

harm the environment. Plus if you want to offset your journey here, we offer a 

tree planting CO2 programme for only $3.50.  

The State Tourism Awards submission became a surrogate annual action plan and the 

owners’ self-efficacy grew as they became aware that their sustainable practices were 

appreciated by Awards judges and the local council (Lawson, 2010) The effort to comply 

with an ecotourism accreditation scheme resulted in a marked jump in SOI activities in 2008 

(Appendix A.1). With the business focus placed increasingly on customising bookings and on 

building a rapport with guests, the owners began to improve their social technology expertise. 

Telephone bookings were encouraged, enabling owners to recommend activities and later 

advise guests during their stay, evolving the firm towards a Professional Service Firm, which 

has contributed to its strong social media review ranking. 

From 2007, the owners’ worldview changed after three local environmental events 

occurred: community action against proposed increasing height of local dam; cutting down an 

avenue of 96 mature trees (Kangaroo Valley Voice, 2007); and experiencing an extended 

drought, highlighting the issue of finite resources. While the campaign to protect the trees 

failed, the events emphasised a community capacity gap and the campaign’s media coverage 

increased the owners’ self-efficacy to articulate social sustainability values.  

With increasing climate change media coverage and community debate, the owners 

gained greater insight into the need for more community action. In his role as president of the 

local community tourism group, the first author commissioned a carbon calculator (Bray, 

2008). The owners conducted carbon audits for their firm and 24 other local businesses, 
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which gave them positive mastery of the topic, and they subsequently were invited to speak at 

over 20 public events across the country (e.g. Cradle Coast ‘Shades of Green Forum’, 

8 August 2009). However, there was no ascertainable competitive advantage from reducing 

carbon emissions as the methods were not well understood by guests. Thus this stage was 

motivated primarily by valuing sustainability, gaining insights into the firm’s operations and 

a desire to solve environmental and social problems. The size and scope of SOI 

implementation was extensive during this stage, with the major learning being an oversight 

for a more integrated approach towards sustainability (Appendix A.1).  

Sustainability rooted: 2010–2017 

In this phase, we expect to see business models firmly rooted in sustainability principles, as 

well as strong interactions with external actors, and new innovation principles such as 

biomimicry. Indeed, it was during this stage that one of the owners undertook a Masters 

degree in responsible tourism management. This new knowledge enabled an additional 

income stream from consultancy and a stronger engagement with external agents. The new 

expertise gave the business the foresight to conduct informal guest behaviour observations, 

establishing a resource baseline and monitoring records to establish carbon emissions on a 

quarterly base backdated to 2006–07. The monitoring also included the results of earlier eco-

efficiencies. Clearly, the firm had reached a ‘green ceiling’ where either the technology was 

not available or it was unaffordable. There were further barriers, such as low guest uptake of 

the firm’s public transport incentives (e.g. Evidence Based Trial; Warren, 2012b, p58), high 

guest resource use without thought of consequences (e.g. using large quantities of firewood) 

and the termination of government renewable energy grants, resulting in a decline in the 

number of community members using the carbon calculator. 

As capabilities evolved, the projects became more structured to reduce the firm’s resource 

use through guest participation, which enhanced the firm’s innovativeness and competitive point of 
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difference. This occurred through comparing past experiences, analysing current issues through the 

lens of sustainability (as a result of formal education) and ascertaining how it could be applied 

responsibly through reflection and self-analysis. For example, the manager’s residence was 

included within the business carbon footprint, a foresight that enabled a comparison between the 

manager’s impacts (transportation) and the firm’s green message (Warren, 2013). The combination 

of explicit knowledge (accreditations/degree) and tactic knowledge (observation and reflection) 

enabled the owners to identify activities that needed to be addressed (Warren, 2011) and invested in 

(e.g. trial of smart electricity monitor, which was unsuccessful due to difficulties in assessing 

whether guest engaged and what savings were actually achieved). Observation of, and informal 

conversations with, guests, together with ongoing research outputs also built the owners’ insights 

and confidence in guest engagement (e.g. explaining the carbon benefits of guests saving food 

scraps) and encouraged them to design more complex experiences (e.g. a cradle-to-cradle model of 

a firewood plantation, changing the size of logs in the cottage fireplaces and briefing guests in detail 

about firewood use). Indeed, almost half of all the product innovations occurred during this time, in 

line with SOI model. This also included advocating for widespread risk-management from 

bushfires and building rural tourism’s resilience by working with the NSW Tourism Advisory 

Council: 

17 December, 2013: Key Priority 5/point 4: Destination management plans carry a 

comprehensive risk management plan including for extreme weather events and 

bushfires. 

This was in addition to collaborating with Rural Fire Service to run a Bush Fire and Tourism Seminar 

in 2013 and publishing a Bush Fire Preparedness Plan for Tourist Accommodation (ICRT, 2013).  

Confidence was built from multiple learnings converging to direct guest participation in 

coproducing their sustainable accommodation experience. Utilising their experience of 

building rapport, the owners began to approach guests directly, asking them to be mindful of 
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resources (e.g. water use in droughts), and suggesting the use of bicycles to encourage guests 

to stay on site rather than drive to attractions. The feedback from these approaches led to a 

really new smart service innovation that encouraged coproduced guest participation. It 

required collaboration with experts in software, metering and collaborating with other 

accommodation providers around the world (UNWTO 2016; Warren under review, see 

Chapter 5). During this stage, there had been a progressive integration of all the previous ad 

hoc, opportunistic and strategic amenities and services, enabling the firm to move towards 

biomimicry through social technology involving guest participation and coproduced 

experiences. 

Summary 

In summary, the number of SOI activities (Figure 3.2) surged in 2008, at the time of the first 

accreditation compliance period, and State Tourism Award submissions as well as the resources 

and focus of the business were directed to guest engagement. Some activities covered more than 

one year – for example providing policy contribution to the local tourism community (12 years) 

(Shoalhaven Tourism Board, 2011). Furthermore, the cut-off between each stage could not be 

established clearly, based on the types of SOI being implemented at different times. 



 

 69 

 
 

Figure 3.2: Transitions from Reactive, Anticipatory to Innovation Based and 

Sustainability Rooted SOI 

 

Figure 3.2 shows how the evolutionary progress is not synchronised cleanly for each 

SOI phase. The reactive phase was relatively short, and also involved projects that were 

anticipatory and innovation based. As outlined in the methods section, projects were 

categorised by comparing the nature of the project, by making notes, checking data 

(systematically reviewing key projects and discussing with co-owner) and reflecting on the 

owner’s intentions, and comparing with other local tourism firms, considering the owners’ 

goals for the firm at that time (Malterud, 2001). In each of the three examples from 2005, the 

goals were clearly different, and while they can be matched to the SOI framework, they show 

that several stages may overlap temporarily.  
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Question 2: Does applying the SOI model to a real-life case study generate new insights 

regarding the sustainability behaviour and innovation type within SMAPs?  

The above chronological analysis tested observations against the expected pattern as provided 

by Klewitz and Hansen (2014). Identified overlaps and gaps will be expanded upon in the 

discussion. Due to the scarcity of sources, a second objective of this retrospective 

longitudinal study was to assess whether applying such as model allowed additional 

understandings and explanations on SOI behaviour and innovation type. In particular, three 

specific sub-questions could be addressed: 

1 grouping innovations  

2 challenges and how they were overcome  

3 evaluating sustainability-oriented innovations. 

Grouping innovations  

Based on the literature review, the SOI area of focus identifies in more detail the types of innovative 

practices upon which a firm concentrates. Klewitz and Hansen (2014) categorise SOIs into process, 

organisation and product, and for this service industry study an additional marketing category has 

been included (OECD, 2005). Marketing SOIs in tourism are believed to be a key driver of product 

development for sustainable tourism (Font & McCabe, 2017). To provide greater understanding of 

the area of focus, the authors considered whether further patterns of innovation types could be 

identified within the organisation, process, product and marketing categories. Doing so revealed 

eight different themes, some of which were more likely to be associated with a particular SOI 

category than with others (Table 3.1). For example, organisation SOIs were more often associated 

with knowledge, process SOIs were often linked to eco-efficiency, and both product and marketing 

SOIs were linked to guest engagement. The implications of these varied types will be further 

explained in the discussion section. 
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Table 3.1: SOI project types and SOI focus 

SOI 
n 

Organ- 

isation 
Process Product Marketing 

Guest engagement (reaching out to 

customers) 
29 2 9 10 8 

Knowledge (benefiting from explicit 

knowledge – for example, training) 
24 14 5 3 2 

Eco-efficiency (saving resources) 14 3 11 0 0 

Plan (preparation of business, 

marketing or service involving 

cognitive assessment) 

10 6 3 0 1 

Community (external projects in 

Kangaroo Valley village) 
9 4 0 1 4 

Construction (building new 

structures on site) 
8 5 0 3 0 

Policy (influencing tourism policy 

at local, state and federal 

government levels) 

6 6 0 0 0 

Renovation (retrofitting existing 

structures) 
7 1 3 3 0 

Total n 107     

% share  38 29 20 14% 

 

Each project was also categorised from a triple bottom line perspective (Table 3.2). 

Sustainability is a complex concept that requires broad knowledge across social, economic 

and environmental considerations. Studying a firm’s triple bottom line approach to 

innovation is therefore an indication of the owners’ applied learnings (Adams et al., 2016). 

Our findings showed a strong bias towards environmental practices (48 per cent), followed by 

social (33 per cent) and economic (20 per cent) – a similar result to that of Klewitz and 

Hansen (2014). Findings show this environmental emphasis was primarily through process 

and organisation, while social innovations were developed primarily from organisational 

innovation and marketing concentrated on economic projects. These findings would reflect 
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the owners’ capabilities, indicating both areas for improvement (Adams et al., 2016) and 

marketing strengths (The Marketing Society, 2010).  

Table 3.2: Projects by triple bottom line and focus 

 
n Organisation Process Product Marketing 

Environment 51 19 22 6 4 

Social 35 16 6 9 4 

Economic 21 6 3 5 7 

Total n 107     

% share 
 

38 29 20 14 

 

Challenges and how they were overcome 

Another outcome of systematically reviewing the chronology of SOI implementation within the 

context of the managers’ knowledge, values, experience and other factors (Q1) was that this 

reflective process provided a deeper comprehension into the challenges associated with SOI 

implementation. These challenges were classified into four groups: time, human resources, 

newness and finally complexity. These are explained further below. 

New concepts require additional time and energy over and above ‘normal’ business. For 

example, after installing solar panels the firm was not permitted to buy green energy by the NSW 

Government. It took time to find an accredited energy supplier to accept a supplementary 

payment for renewable energy as a grid supply top-up. Solar panels have to be cleaned and 

inverters checked regularly: occasional voluntary overseas visitors (WWOOFAS) were assigned 

these additional roles. Conducting quarterly and annual comprehensive audits for carbon 

emissions required additional time. Solutions were found, such as automating expenditure by 

code number so it was picked out in the monthly expenditure transactions, but this was only 

partly effective as some expenditure (firewood) was paid by cheque. While the State Tourism 

Awards were important contributors to knowledge and morale boosters, considerable time was 

required to prepare and submit entries. 
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Additional human resources became a solution to the time limitation. One solution was to 

arrange a university work experience student to stay on site. After training, they became valuable 

support. However, sourcing a student, training them and ensuring a harmonious home life with 

WWOOFAS (and with the owners) while working on site proved domestically stressful from 

time to time. Overcoming these challenges required flexibility from everyone involved. The 

owners found other challenges in progressing a responsible tourism agenda where peak bodies 

poorly understood the relative advantages of sustainability. Only with the support of the local 

community tourism group was it possible to introduce a degree of SOI. However, when the 

owners reduced their involvement in community projects in favour of other long-term research 

work, the original organisational innovations regressed. The inconsistent quality of students and 

WWOOFAS meant that training had to be repeated regularly, and jobs were not always 

automatically transferrable and had to be adjusted. Solutions included detailed manuals, longer 

briefing sessions and reduced expectations.  

Third, the level of newness of an innovation – not only to the managers, but also to the 

part-time staff, volunteer WWOOFAS and students – meant organisational practice was often 

changed, resulting in feelings of frustration for one of the owners. This often required additional 

training time to explain changes to part-time staff who may not be familiar with or motivated by 

SOIs. For example, with waste management, introducing dedicated composting, cardboard and 

newspaper recycling bins required training staff and advising guests, bin checks and rewriting 

food scraps bucket information. Good composting alone requires skill compared with easy 

disposal of waste to landfill. Individually, such a matter might not be questioned; however, new 

organisational innovations led to changes in daily routines. For these reasons and others, seeking 

social technologies becomes difficult with temporary staff and changing projects. 

Finally, the complexity of the SOI also led to many challenges. Satisfactory results were 

not always achieved because, as SOI activities increased, support from temporary staff added to 
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complexity and mistakes (e.g. over-ordering of local food). The greater awareness of climate 

change risks (bushfire threats) and the firm’s resource constraints sometimes seemed to represent 

insurmountable challenges. This was compounded by increasing legislation (e.g. water testing) 

with which the owners complied, but in the knowledge that others did not because it was not 

strictly enforced. Contradictions in building codes added costs and frustration. Poor advice 

deflated what originally had been thought to be good initiatives (locating the generator by the 

power pole, only to be told by the fire chief that surrounding pine trees were the primary risk). 

The positive guest response to requests to participate in saving resource was a successful 

demonstration of social technology: it integrated pro-environmental amenities and boosted the 

morale of the managers so that there was a sense of all the cogs turning together and not pulling 

in opposite directions.  

Evaluating sustainability-oriented innovations 

A holistic triple bottom line approach was taken to assessing results from SOI (Table 3.3). 

Carbon footprint auditing commenced from 2006. Energy types were converted to kWh and 

renewable energy assets. Environmental impacts over the following 11 years resulted in the 

firm halving electricity, reducing LPG by 30 per cent and petrol by 20 per cent while 

doubling firewood consumption.  
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Table 3.3: Key sustainable tourism indicator results 

Environmental 2006–7 2016–17 Social 

Electricity (kWh) 32,717 16,952 Aboriginal events  3 

Firewood (kWh) 2,100 4,500 Awards (international, national, state) 12 

LPG (kWh) 12,240 8,568 Community carbon calculator  24 members 

Petrol (kWh) 47,035 38,063 Education staff and school field visits  5  

Total energy (kWh) 94,092 68,083 Interpretive heritage walk and wooden benches through village  8 signs, 6 benches 

 non renewable  97.80% 68.50% Sponsorship of local poetry competition 7 years 

 renewable 2.20% 31.50% Campaign for conservation of local wooden suspension bridge Restored 

Landfill (L) 37,440 10,400 Economic 

Flights  4 14 Local procurement in region  79% 

CO2 (kg) (a) 10.68 4.05 Expenditure directed to small and micro firms  58.5% 

Waste water quality approved approved Annual additional guests expenditure in local area (b)  $550,000 

Trees planted by managers 80 2,500 Total donations (c)  $61,329 

Trees planted by guests 0 421 Multiple added value options maximising booking income (d) Tripled EBIT  

Bird species sighted 20 95 Occupancy 69% 

(a) Scope 1,2, and part 3 including managers residence personal flights and car use per person per night; (b)based on survey conducted in 2006/7 and 2016/17 spend over and above to accommodation and petrol; (c) 

commenced 2005; (d) earnings before interest and tax 

  
 



 

 76 

The energy mix moved from almost totally non-renewable at the beginning to one-third 

renewable (electricity, firewood). The solar farm’s output to the grid has not been included as 

a corresponding amount was purchased based on the NSW energy arrangements at that time. 

Electricity was reduced through eco-efficient technologies (pumps, lightbulbs), firewood 

increased as more fires were added to provide an alternative to reverse-cycle air-conditioners 

and improve the guests’ experience with the thrill of a real log fire. LPG for hot water 

reduced due to smaller bath sizes and water restrictions. Petrol use reflected changes in cars, 

the number of journeys and preference given to home deliveries. Likewise, organisational 

SOI was involved in reducing landfill by three-quarters, achieved by preventing waste 

(packaging) and guests feeding their food scraps to chickens. However, as the firm pursued 

knowledge, the number of flights increased. The overall impact has been to cut carbon by 

68 per cent, which still leaves 4.05 CO2 kg per person per night. As the business expanded 

the number of cottages, a new aerated wastewater system was installed; council inspections 

have passed wastewater quality throughout the period, which has seen guest numbers rise. 

Low levels of chemical use and a tree-planting program have resulted in a significant number 

of new birds appearing on site. 

Social impacts have focused on community and guest engagement with Aboriginal 

events, school field trips, creating a village interpretative walk and designing a carbon 

calculator shared with the community, and helping 24 competitor firms to conduct carbon 

audits. The most significant organisational project was the campaign to restore the local 

heritage bridge and install interpretation. The economic projects involved a dual tariff system, 

which promotes local food and handmade spa personal care products, donations and 

procurement policies, and guest engagement and encouragement to buy local. Overall 

impacts have seen earnings triple and the economic impacts passed onto local suppliers and 

attractions. 
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Only through annual monitoring have insights led to an overview of the firm and a 

perception of what was significant to tackle next, by resource reduction, positively enhancing 

the property (tree planting), building good community relations (social activities) (e.g. The 

Big Picture Report 2016–17; Warren, 2017). However, the returns on resource input to 

progress nature and social initiatives are not quickly apparent, and comparable economic 

returns are unclear. Consequently, if resources are stretched, selecting initiatives can cause 

friction between owners when choosing between different types of investments. The costs of 

the projects were also calculated using invoices or reports (Table 3.4). 

 

Table 3.4: Direct expenditure, savings and income from SOI 

Category Expenditure (A$) Savings or income (A$) 

Guest engagement 19,607 36,489 

Knowledge 92,760 184,000 

Eco-efficiency 58,630 57,702 

Plan  0 72,000 

Community 3,800 1,000 

Construction 51,796 23,000 

Renovation 49,297 (included in eco-efficiency and guest 

engagement) 

Policy 600 43,000 

WOOFFA, intern costs 38,800  

Total 315,290 374,191 

 

It was decided that if the project was solely SOI, then all costs were allocated; if only 

an element was SOI, then only that cost was attributed. Also calculated were savings from 

reduced resource use and income benefits from SOI. The most notable income benefit was 

selling local produce and homemade products, sustainable tourism award prizes, and 

consultancy. This additional income was valuable in building confidence in engaging guest 
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participation and co-produced experiences. The largest cost saving has been energy 

(Appendix A.2). The financial summary includes tradesmen’s labour costs and materials, but 

excludes the owner’s time. The capital expenditure associated with SOI was A$315,290, the 

direct savings A$190,191 and additional income from sharing knowledge through 

consultancy A$184,000. The costs for the support staff, which permitted the owners to take 

progressive SOI steps, have been calculated as a separate line item. The owners’ salaries and 

costs have not been included as they are pre-existing overheads. 

Monitoring and measuring on their own do not appear to be sufficient for managers 

making SOI decisions. Had the owners conducted a concurrent cost and time analysis, taking 

a long-term view, greater efficiency and focus might have been achieved. However, this 

reflection benefits from hindsight and a greater knowledge, which was not self-evident from 

the beginning.  

Discussion 

This study had two research goals: to determine whether the SOI model could be applied 

successfully to a real-life SMAP context; and to establish whether this could generate insights 

regarding sustainability behaviours and innovation type. With growing calls for sustainable 

tourism development, there are very few research examples of SMAP innovation to assist 

theory development and policy design. This lack of understanding makes this single case 

study a valuable contribution to better understanding and reflecting on the evolution of 

sustainability in SMAPs. 

Klewitz and Hansen’s (2014) model is developed by aggregating findings from 

84 papers. It clearly delineates progressive steps from resistant to sustainability-rooted 

innovation, and defines the triggers that enabled those steps. The SOI model’s sustainability 

behaviour stages were applied to this case, although we found that the tightly defined steps 

were not homogenously delineated across time, nor were they as sharply defined as in the 
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model (see also Adam et al., 2016). This is because the owner’s knowledge, values and 

resources were not evenly split in the same way across the firm. This led to different 

sustainability behaviours applied, on occasion, during the same time period. Thus drivers and 

barriers did not trigger the sustainability behaviour to innovation in a systematic manner. The 

SOI model is a helpful foundation for better understanding the progression, but longitudinal 

analysis shows a less defined profile. It was the owners’ changing learnings and worldview 

that were the essential levers to transition to progressive SOI stages. If the owners had not 

analysed past information and current sustainability issues, they would not have learnt 

enough to gain an oversight of the firm’s impacts and their complexities. This led to the 

informal understanding that consumption and production needed to be adjusted for both 

organisational innovation and social technologies, rather than relying on hard technologies 

and waiting for policy developments. 

The SOI model uses area of focus to categorise innovation-related activities. It was 

applied to the case’s projects but did not match previous findings, insofar as the reactive 

phase did not strongly involve process innovation. However, this may be because selecting a 

project’s innovation type can be fuzzy (Klewitz & Hansen, 2014). Area of focus is therefore 

context specific, and might be interpreted differently from manufacturing or service industry 

type, which makes area of focus less precise in terms of correctly assessing the firm’s 

strengths and weaknesses. 

We wanted to understand this better, so we coded projects into types which were more 

descriptive (e.g. guest engagement) and cross-referenced them with area of focus (Table 3.1). 

The original SOI model did not provide this level of analysis. For a researcher to understand 

the specific characteristics of a firm’s innovations and its owners’ values and goals, a deeper 

level of interpretation may be required than area of focus along traditional lines. The benefit 

for further analysis has been illustrated (Table 3.1), as we have demonstrated specifically 



 

 80 

how this firm specialises in innovation that involves guest engagement, knowledge and 

saving resources, thus revealing strengths – but not from a marketing perspective. Likewise, 

cross-referencing triple bottom line with area of focus (Table 3.2) again spotlights the firm’s 

sustainability beyond the dimension of a single innovation type, and can be comparable to its 

triple bottom line results (Table 3.3).  

In summary, the SOI model can inform ‘real-world’ cases, but requires deeper analysis 

to identify the firm’s strengths and weaknesses. This is pertinent because Klewitz and Hansen 

(2014) suggest that future research should focus on identifying SME unique advantages to 

achieve radical innovations, and in particular to consider business-to-customer markets. We 

propose a modification to the SOI model for service industries called sustainability-oriented 

service innovation, which shows sustainability behaviours with fuzzy boundaries because 

they are not rigid progressions. The new model has a fuzzy frame because sustainability is an 

evolving field in terms of its social, policy and science dimensions (Figure 3.3).  

 

 

 

Figure 3.3: Sustainability-oriented service innovation model powered by the application 

of hindsight, insight and progressive learning 
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Sustainability-oriented service innovation progress is made through learnings, formal 

education and collaborations. Importantly, all of these influence worldviews. These stimulate 

owners through hindsight and insight, to give them an oversight of their firm’s standards and the 

foresight to take transitions from reactive to sustainability-rooted SOI by overcoming challenges 

of newness and service delivery. Learnings increase service industry skills that help to develop 

strategies for risk management and customised use of hard technology. The greater the guests’ 

personalised involvement, the greater their level of self-motivation to be part of a social 

technology. Researchers can adapt area of focus, reflecting a context influenced by internal and 

external barriers and drivers. Sustainability-oriented service innovation is an organic process led 

by humans for humans, and supported by technology. As progressive new steps are taken, each 

builds upon the one before, propelling increasing integration – but not uniformly, as context, 

resources and knowledge accentuate or defuse strategies. 

We can improve our understanding of sustainability behaviour by considering newness 

and service innovation types. We justify this SOI adaption for SMAPs because our findings 

found newness to be an important driver and barrier, yet newness was not identifiable in area 

of focus. The capacity to manage newness is relevant to SMAPs because of their lack of 

resources: many small firms are lifestyle enterprises involving an older generation who might 

be less prepared to try new technologies (Coles et al., 2014). Some medium-size firms may 

follow traditional management approaches, which also have been found to limit innovation 

(Chathoth et al., 2014). However, newness challenges can be overcome through improved 

capabilities and learnings, which help the transition to another SOI stage. They depend on the 

manager’s relative knowledge to provide insight, their application of hindsight, how much 

they have to learn, what support is available and how these factors provide oversight to 

influence their worldview, which motivates change. This makes collaboration with like-

minded people (from the community or trusted peers) a key consideration in sustainability 
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behaviour to improve insights and stimulate foresight. A forward-looking vision then 

becomes a central element in service industries as a social technology, where guests must 

also participate in sustainability behaviour to achieve sustainable consumption and 

production outcomes. This makes social technology an important research focus for 

sustainability and service innovation type and is an indicator of firm’s ability to exploit its 

unique advantages (Salter & Teher, 2013).  

The SOI model has a number of limitations. First, projects may not all be of the same 

scale, but may be counted individually, thus making the total number of projects misleading 

in terms of impacts and resource use. Second, area of focus innovation type is too stringent 

for service industries, where staff and suppliers can be strongly involved in co-production. 

Third, risk management and social technology are not included, yet they have an important 

influence and effect on service firms. Finally, the authors recognise that this article focuses 

on a single case study, and findings reflect the characteristics of this particular SMAP.  

Conclusion 

Understanding that sustainability-oriented innovation in SMAPs is in its infancy, this case 

study of a single firm provides insights into the transitional steps that can lead to 

sustainability-rooted behaviour. This article advances the field of sustainable tourism 

innovation for small to medium accommodation firms by successfully applying the SOI 

model in a ‘real-life’ context. It represents the first longitudinal study of tourist 

accommodation and makes an important ‘real-life’ contribution to the theoretical body of SOI 

knowledge. As illustrated in Figure 3.2 and Appendix A.1, we suggest that progressive 

sustainability behaviour is not uniformly applied in sharply defined stages across a service 

firm, and that identifying innovation types by area of focus alone does not provide sufficient 

comprehension for an inductive research investigation. In order to identify SMAP unique 

advantages to achieve radical innovations in the business-to-customer market, we recommend 
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a sustainability-oriented service innovation conceptual model. This model reflects the 

characteristics of service industries by acknowledging the organic evolutionary qualities of 

innovation led by human intervention and social technologies. It emphases the important role 

that formal knowledge, insight and applying learnings have on embracing ‘newness’ and 

enabling the firm to have the foresight to take progressive service innovations steps to 

involve guests in sustainability behaviours. 

For tourist accommodation, as a globally significant and growing industry facing 

multiple sustainability challenges, this sustainability-oriented service innovation model could 

be applied to co-create customer experiences where firms are pioneering service design in a 

world of changing social trends and sustainable lifestyles. Achieving sustainable 

consumption and production outcomes requires further research in this important field, to 

develop practical tools to help practitioners evaluate and accelerate the progress of service 

firms. Furthermore, a road map to help firms transition from resistance to sustainability-

rooted innovation would provide a realistic yet inspiring vision of what this transition looks 

like. 
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Appendix A.1 

SOI Date Sustainability 
foundation 

Process Organisation Product Marketing 

Plan: business model and strategy 
2003 

Economic   x     

Renovation: Fleur instantaneous gas hot water, 

fly screens, ceiling fans 

2003 

Economic 
    x   

Construction: garden landscaping 
2004 

Economic     x   

Renovation: Rose instantaneous gas hot water, 

fly screens, ceiling fans  

2004 

Economic 
    x   

Renovation: garage conversation to office 
2004 

Social   x     

Policy: eight years as member of Shoalhaven 

Tourism Board 

2004–12 

Social 
  x     

Policy: 12 years on the Kangaroo Valley 

Tourist Association board 

2004–13 

Environment 
  x     

Construction: two new cottages: comply with 

BASIX, dual flush toilets 

2005 

Economic 
    x   

Plan: two tariff system booking sheet and sales 

approach to customise guest stays 

2005 

Economic 
      x 

Eco-efficiency: house and cottage veranda 

insulation 

2005 

Environment 
  x     

Community: charity programme 2005–17 Social       x 

Construction: Grey water irrigation and citrus 

orchard 

2005 

Environment 
    x   

Construction: whirly bird roof ventilation 
2005 

Environment   x     

Guest engagement: key tags in all cottages 
2005 

Environment x       

Guest engagement: Aromatherapy course and 

products 

2006 

Environment 
      x 

Guest engagement: complimentary bikes 
2006 

Environment     x   

Guest engagement: Counter bins for food 

scraps to feed chickens, recycle bins  

2006 

Environment 
x       

Guest engagement: designed range of 

ecotourism activities within the local area 

2006 

Environment 
    x   

Knowledge: commenced state and national 

tourism awards 

2006–12 

Economic 
      x 

Knowledge: gained Ecotourism Certification 
2006–17 

Environment   x     

Community: campaign to protect avenue of 

native trees 

2007 

Environment 
  x     

Community: Green Kangaroo carbon 

calculator involving 24 local businesses 

2007 

Environment 
  x     

Eco-efficiency: switched to accredited 

firewood supplier 

2007 

Environment 
x       

Knowledge: State training workshops  
2007 

Economic   x  

Construction: Rose extension creating larger 

bedrooms, new kitchen 

2008 

Economic 
  x     

Guest engagement: guest wildlife donation 

option when booking 

2008 

Economic 
x       

Renovation: Rose bathroom with toilet cistern 

basin integration 

2008 

Economic 
    x   

Community: School Open day KVPS 
2008 

Environment       x 

Eco-efficiency: 1 kWh solar system benefiting 

from grant 

2008 

Environment 
x       

Eco-efficiency: additional total 44,000 litres 

storage (shed and Rose Cottage) 

2008 

Environment 
  x     

Eco-efficiency: aromatherapy pump dispensers 

in bathrooms 

2008 

Environment 
x       

Eco-efficiency: offset carbon balance by 

planting 55 trees  

2008 

Environment 
x       

Eco-efficiency: purchase 100% Green Power 
2008 

Environment x       

Eco-efficiency: used local bus for collection 

and delivery of laundry 

2008 

Environment 
  x     

Guest engagement: card requests separating 

jars for reuse 

2008 

Environment 
x       

Guest engagement: offer free rail and coach 

transfers 

2008 

Environment 
  x     
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Guest engagement: guest tree planting activity 

– carbon offset certificate 

2008 

Social 
    x   

Guest engagement: smart electricity meter in 

Rose Cottage and house  

2008 

Social 
x       

Eco-efficiency: pelmets across all rooms and 

thermal back curtains throughout 

2008–14 

Environment 
x       

Guest engagement: sponsor annual bush poetry 

competition 

2008-

2014 Social 
      x 

Plan: Climate change risk mitigation & 

adaptation 

2009 

Economic 
  x     

Knowledge: present business as case study on 

behalf of NSW Dept. Environment 

2009 

Economic 
  x     

Guest engagement: Design a/c control cover to 

limit temp adjustment 

2009 

Environment 
x       

Knowledge: Climate Action certification to 

highest level 

2009 

Environment 
  x     

Plan: office and home green practices 
2009 

Environment   x     

Plan: builder, tradesmen emissions reduction 

practices contract 

2009 

Environment 
x       

Guest engagement: daily weather - activity 

sheet, website, footprint 

2009 

Social 
    x   

Guest engagement: homemade marmalade and 

pickles using home grown citrus 

2009 

Social 
      x 

Knowledge: Commence Masters in 

Responsible Tourism Management 

2009–10 

Economic 
      x 

Knowledge: share business case history at over 

20 conferences, seminars, onsite tours 

2009–17 

Social 
  x     

Guest engagement: aromatherapy gift shop 

ecommerce 

2010 

Economic 
      x 

Construction: Three in one 5 kWh solar, wood 

store, water harvesting facility 

2010 

Economic 
  x     

Eco-efficiency: firewood plantation 
2010 

Environment x       

Guest engagement: Five Senses Walk linking 

exhibit plants in aromatherapy products 

2010 

Environment 
    x   

Community: Kangaroo Valley responsible 

tourism awards submission 

2010 

Social 
      x 

Guest engagement: new bike basket, promote 

bicycle picnic (fresh local produce) 

2010 

Social 
    x   

Knowledge: sponsored UNSW PhD student 

climate change prize 

2010 

Social 
  x     

Construction: locally crafted iron entrance gate 
2010 

Social   x     

Plan: surveyed local suppliers and activity 

providers responsible practices 

2010 

Social 
x       

Community: Hampden Bridge heritage 

conservation programme 

2010–12 

Social 
    x   

Policy: Six years on the Ecotourism Australia 

advisor board 

2010–15 

Environment 
  x     

Eco-efficiency: test eco glass in one room to 

assess thermal results 

2011 

Economic 
x       

Policy: Tourism Advisor Council three years 
2011 

Economic   x     

Plan: Food Miles & Green Suppliers Report 
2011 

Environment   x     

Community: St. Johns School field trip 
2011 

Environment       x 

Policy: contributed to AAA Star Rating 

advisor board 

2011 

Environment 
  x     

Plan: EMS including electricity audit 
2011 

Environment   x     

Construction: New reception, insulation, 

ceiling fans, fly screens, no a/c 

2011 

Social 
  x     

Knowledge: Ran workshop to help local 

business develop their visitor experience 

2011 

Social 
  x     

Knowledge: work experience student placement 
2011–16 Social   x     

Guest engagement: bi annual ServQual 
2011–16 

Social   x     

Community: Aboriginal nature connectedness 

local primary school visit 

2012 

Environment 
  x     

Community: bushfire preparedness plan 
2012 

Social   x     

Guest engagement: Aboriginal interpretative 

guide book linked to local operators 

2012 

Social 
    x   

Guest engagement: display detailed annual 
2012 

Social     x   
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responsible tourism report 

Guest engagement: Establish vegetable garden, 

scissors, gloves, basket 

2012 

Social 
    x   

Knowledge: published MSc research findings 
2012 

Social   x     

Knowledge: Respect Our Culture accreditation 
2012 

Social     x   

Guest engagement: nature connectedness book 

for guests 

2013 

Environment 
      x 

Renovation: Rose bathroom, replacing spa bath 

with 130 litre claw foot bath 

2013 

Environment 
x       

Eco-efficiency: replaced top loading washing 

machine for efficient front loader 

2013 

Environment 
x       

Guest engagement: Green Key direct guest 

communications 

2013 

Social 
x       

Knowledge: Conduct bush fire research and 

shared with industry peak body 

2013 

Social 
x       

Knowledge: published academic paper on 

aboriginal nature connectedness 

2013 

Social 
  x     

Knowledge: Ran community workshop of local 

produce 

2013 

Social 
  x     

Knowledge: ran state wide bushfire 

preparedness seminar 

2013 

Social 
  x     

Knowledge: commenced PhD 
2013–17 

Environment x       

Guest engagement: join TripAdvisor Green 

Leaders  

2014 

Economic 
      x 

Guest engagement: secondary research - guest 

book, TripAdvisor reviews 

2014 

Economic 
      x 

Eco-efficiency: floor and extra roof insulation 

house and cottage 

2014 

Environment 
x       

Renovation: replace Fleur, Jolly Jumbuck and 

Billabong spa baths for smaller baths 

2014 

Environment 
x       

Knowledge: mentoring university students on 

Masters 

2014 

Social 
  x     

Plan: identify two sources of voluntary help 

from overseas visitors 

2014 

Social 
  x     

Plan: developed guest service innovation 

concept 

2014 

Social 
x       

Knowledge: trial dashboard on resource use 

and sales 

2014–16 

Economic 
x       

Knowledge: built and tested guest service 

innovation 

2015–16 

Social 
x       

Policy: Campaign to stop resort development 

on agricultural zoned land 

2015–17 

Environment 
  x     

Eco-efficiency: water quality check and water 

storage monitoring 

2015–17 

Environment 
x       

Knowledge: share guest service innovation 

with UN sustainable programme 

2016 

Environment 
  x     

Knowledge: design training programme for 

new guest service innovation 

2016 

Environment 
    x   

Knowledge: publish academic paper sharing 

guest service innovation 

2016 

Environment 
  x     

Renovation: thermal heat fan exchange 
2016 

Environment x       

Guest engagement: counter top compost bins 
2017 

Environment x       

Guest engagement: Bike shed, drinking water 

tap, waste bin display and signage 

2017 

Social 
    x   

* per guest party 

        



 

 87 

Appendix A.2 

Electricity Gas LPG Firewood 

2007 kWh 28386 2007 kg 900 2009-15 mean tonne 16,070  

2008-16 mean kWh17574 2016 kg 585 2016 tonne 12,000 

Mean saving kWh 10812 Mean saving 147 Saving tonne 4,070 

@0.27 cents per kWh = 2919 pa Current rate $107 per 45 kg Current rate $ 300 per tonne 

Seven year saving $20,434 Seven year saving $3,668 Single year saving $400 

Income 

Prize Money Consultancy Paid speaking roles 

28,000 43,000 2,400 

Tariff Structure 

Deluxe Tariff net profit (60% of nights @ $10) Additional income from price increase (1 years) 

$72,000 $28,080 

 



 

 

Appendix A.3 

   

Donations from Crystal Creek Meadows 
      

 Charity 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017  TOTAL  

‘Bud’ Gottas                     325      325  

Arts Festival         885                  885  

Bomaderry Footy Kids                       325    325  

Cambodian Children’s Trust     120 120 120 120 120 120 120 120 120 120 120  1,320  

Cancer Council NSW ‘Stars’                       650 650  1,300  

Careflight                        96 96  192  

Classic Throttle ‘Cancer’       540                    540  

Drought Relief – Help a Farmer in Need           1160                1,160  

Ecotourism          780                  780  

Folk Festival ‘Poet’             590 590 590 650 650 650    3,720  

Illawarra Cancer Carers   540 590 590 590 590 590 590 590 650 650 650 650  7,270  

Jane ‘Wonderwoman’                     650      650  

KV Pre School 640 640 640 640 840 690 690 590 590 650 650 650    7,910  

KV Public School 640 640 640 640 1010 690 690 590 650 650 650 650 650  8,790  

Michelle McKechnie                     325      325  

Mum and Daughter                 325          325  

National Conservation Council               590 590 650 650 650    3,130  

National Parks NSW               590 590 650 650 650 650  3,780  

Shred 4 Ted                       650    650  

UN Water for Life                     660 660 660  1,980  

World Responsible Tourism Day           290 290              580  

World Vision child 1044 1044 1044 1044 1044 1044 1044 1044 1044 1044 1044 1044 1044  13,572  

Friendly Inn Garden                   250 50      300  



 

 

 

 

 

 

 

 

 

 

 

BTRW electricity                        220    220  

BTRW m/ship & extra donation             100 100 100 100 100 100    600  

Wombat Wisdom Electricity                       220    220  

SC Wildlife Rescue ‘Calendars’               120 120 120 120      480  

TOTAL  2324 2864 3034 3574 5269 4584 4114 4924 5309 5534 7294 7985 4520  61,329  

                              

    
Donations from Guests 

       
BTRW $5 donation                 30 20 70 105     

BTRW tin           tbc   tbc tbc  tbc   tbc tbc  114  110   

Wombat Wisdom Tin                       114  110   
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4 

Using character strength-base activities to design pro-

environmental behaviours into the tourist experience 

Chapter  4 was published by Anatolia: An International Journal of Tourism and Hospitality 

Research and has been formatted to that journal’s style. The citation is as follows: 

Warren, C. & Coghlan, A. (2016). Using character-based activities to design pro-environmental 

behaviours into the tourist experience. Anatolia, 27(4), 480-492. 
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Introduction 

Drawing on positive psychology, this study investigates whether personal wellbeing concepts 

such as the application of character strengths can help shift us from a problem-based 

approach (of inaction) to a solution-based approach to encourage pro-environmental 

behaviour in tourism. It also provides contrasting approach to existing interpretation-based 

studies of pro-environmental behaviour in tourism. This is important as the latter presents its 

own unique set of challenges as tourism has a complex relationship with the environment, 

and tourism falls outside the domain of instrumental behaviours, linked instead to symbolic 

and affective motives for hedonism (Pearce & Lee, 2005). Thus, encouraging pro-

environmental behaviours is weighed up against curbing wellbeing from hedonistic pursuits.  
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In this study, we focus on the presence of character strengths in respondents’ attitudes 

towards behaviours in pro-environmental tourism experiences. Specifically, we ask whether 

the integration of character strengths into the design of tourism experiences could provide an 

alternative way of engaging tourists in pro-environmental behaviours. To provide a context 

for this research, we first review existing research on pro-environmental attitudes and 

behaviours, particularly in tourism. Next we describe the links between healthy natural 

environments and personal wellbeing, before focussing on the relationship between character 

strengths and wellbeing. Finally, we consider some aspects of the tourism/hospitality 

experience that are relevant to this context.  

Literature review 

Pro-environmental behaviour 

The dominant paradigm within studies of pro-environmental behaviour has adopted the use of 

psychological action theories that incorporate knowledge, behavioural 

constraints/opportunities, personal values and motives. Two theories dominate this field: (i) 

the norm-activation model, relying on personal and social norms, moral obligations, 

awareness of environmental problems, causes and impacts and the activations of feelings 

such as guilt or shame (McDonald, Fielding & Louis, 2014) and (ii) Ajzen’s (1991) Theory 

of Planned Behaviour, a rational evaluation of negative and positive behavioural 

consequences of an action (including conforming to social norms), perceived behavioural 

control, as well as attitudes, to shape intentions.  

Based on a meta-analysis of this area, Bamberg and Möser (2007, p. 21) suggest that 

determinants of pro-environmental behaviour are first and foremost an issue of 

knowledge/awareness followed by a balance of ‘three questions: “how many 

positive/negative personal consequences would result from choosing this pro-environmental 

option compared to other options?”, “How difficult would be the performance of the pro-
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environmental option compared to other options?” and “Are there reasons indicating a moral 

obligation for performing the pro-environmental option?”’ Together, the three questions 

representing attitude, perceived behavioural control and moral norm, explain around 52 per 

cent of the pro-environmental behavioural intention construct, with 48 per cent of the 

construct still unexplained. Furthermore, the authors note that intention itself only accounts 

for 27 per cent of variance in actual enactment of pro-environmental behaviour. This suggests 

that there is scope to explore other pathways to encouraging pro-environmental behaviours in 

individuals.  

Indeed, the large discrepancy between attitude, intent and behaviour presents a 

significant barrier to the transition towards more environmentally sustainable societies. 

Individuals can be motivated to take action because of norm conflict, to compensate for 

others’ lack of pro-environmental behaviour (McDonald et al., 2014), or be prompted by 

descriptive norms (Richetin, Perugini, Mondini & Hurling, 2014). Alternatively personal 

attitudes and norms are more influential than concern of future environmental consequences 

(Enzler, 2015). Finally, norm conflict can lead to a sense of disengagement, disempowerment, 

denial (Stoll-Kleemann, O’Riordan & Jaeger, 2001), where calls for increased pro-

environmental actions challenge existing social norms. However, successful pro-

environmental behavioural change can arise through social psychological dynamics, including 

more recent advances in the field of positive psychology and wellbeing. We propose that 

these areas may have an important role to play to encourage pro-environmental behaviour. 

Pro-environmental behaviour in tourism experiences 

Research on tourism-related pro-environmental behaviour highlights consensus that an 

attitude-action gap exists; whilst tourists may hold pro-environmental attitudes, they may not 

act in ways congruent with these attitudes whilst travelling for at least three reasons; first, 

cognitive distortions, such as denial (Stoll-Kleeman et al., 2001), blame shifting (Becken, 
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2007b; Miller et al., 2010), or the preferencing of hedonic goal frames (Lindenberg & Steg, 

2007); second, a lack of information to make ‘good’ choices in line with attitudes (e.g. Juvan 

& Dolnicar, 2014a; Warren, 2012b); third, a lack of eco-friendly infrastructure at their 

holiday destination (Dolnicar & Grun, 2008b; Juvan & Dolnicar, 2014b; Miller et al., 2015).  

More recent studies have focused on ‘green’ accommodation which integrates 

environmentally responsible practices and contributes to conservation (Chen & Peng, 2012; 

Graci & Dodds, 2008). This sector is particular relevant to environmentally sustainable 

tourism, as accommodation has the second largest carbon footprint within tourism, but also 

offers opportunities to include tourists in emissions reduction, as their behaviour can account 

for up 50 per cent of resource use (Singh, Cranage & Nath, 2014; City of Melbourne, 2007a). 

Studies of tourists’ attitudes towards eco-friendly accommodation reveal mixed results; green 

marketing studies such as Andereck (2009) and Bergin-Seers and Mair (2009) suggest there 

is a market generally concerned with, and interested in, environmental sustainability in their 

consumption choices as long as this does not compromise comfort and quality.  

Accommodation providers could facilitate opportunities for pro-environmental 

behaviours that do not impact negatively on the guest experience, e.g. providing recycling 

bins, low carbon transport options (e.g. bicycles) and so forth (Zeppel & Beaumont, 2013). 

Where supply-side is actively providing better infrastructure and removing informational 

barriers, we may see some of the responsibility shift back to the tourists, allowing us to 

explore person-level factors that may influence tourists’ engagement with pro-environmental 

behaviours whilst on holiday. We consider character strengths as one type of person-level 

factor that may facilitate the move towards a more environmentally sustainable sector.  

We focus therefore on the tourists’ experience and how character strengths may be 

activated during the experiences to encourage pro-environmental behaviours. We draw on 

Pine and Gilmore’s (1999) experience economy model, where experience design and 
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personalisation (i.e. experience design features that address personal-level traits) deliver 

higher customer satisfaction and commercial rewards. Moreover, personalisation that foster 

co-creative experiences are known to develop meaning and satisfaction for each participant 

(Stamboulis & Skayannis, 2003; Binkhorst & Dekker, 2009). We know little, however, on 

how pro-environmental behaviours can be designed into a personalised experience to not only 

protect the environment, but enhance the quality of the experience itself, by linking pro-

environmental behaviours to tourist wellbeing outcomes.  

Psychological and environmental wellbeing – a role for character strengths 

The importance of a healthy natural environment for people’s physical and psychological 

wellbeing is well established (for example Maller, Townsend, Pryor, Brown, & St Leger 

2006). What is more recent, however, is research on psychological wellbeing’s impact on 

pro-environmental behaviour. Brown and Kasser (2005), for instance, question the supposed 

trade-off between personal happiness and behaviour that supports a healthy ecology. They 

note that for individuals characterised by intrinsic values and self-awareness, psychological 

and environmentally wellbeing are compatible, not mutually exclusive. This more recent line 

of research suggests that fostering personal wellbeing may provide a powerful means to 

encourage behaviours that actively support the health of the natural environment.  

Positive psychology considers how the adaptive, creative and emotionally fulfilling 

aspects of human behaviour underpin a sense of wellbeing (Seligman & Csikszentmihalyi, 

2000). As well as the major focus on positive subjective experiences, positive psychology is 

also concerned with positive traits and more specifically, the effect of character strengths, on 

leading a good life. In this context, character strengths are likened to moral traits expressed 

by an individual (Park et al., 2004). These strengths are stable across contexts and lifespan, 

morally valued and cultivated for their own sake, measurable and recognizable across 

cultures. Twenty four character strengths have been identified, e.g. curiosity, citizenship 
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courage, leadership and grouped as six virtues (wisdom, courage, humanity, justice, 

temperance and transcendence) (Ruch & Proyer, 2015), that express the ways that we display 

our character traits (Park et al., 2004) (see Table 4.1).  

 

  



 

 

 

Table 4.1: Park et al.’s (2004) definition of values in action – inventory of character strengths, adapted for pro-environmental behaviour 

Character strength  Applied to pro-environmental behaviour 

Wisdom & knowledge  

Creativity [originality, 

ingenuity]: 

Coming up with/putting into practice novel, different ways of living/consuming to minimize impacts on the environment 

Curiosity [interest, novelty-

seeking, openness to 

experience]: 

Taking an interest  in all of an ongoing environmental  experience; exploring and discovering about one’s impact on the 

environment; interested in new ways of living which minimize negative environmental impacts and might be positive 

impacts 

Judgment [open–mindedness, 
critical thinking]: 

Thinking environmental things through and examining them from all sides; not  jumping to conclusions; judging 
environmental claims,  defining environmental problems; changing one’s mind in light of information; weighing all evidence 

(environmental, societal, social norms) fairly 

Love of learning: Mastering new pro-environmental skills, topics and bodies of knowledge, whether on one’s own or formally; beyond 
curiosity to describe the tendency to add systematically to what one knows 

Perspective [wisdom]: Looking at the bigger picture, placing pro-environmental behaviours within a larger context.  

Courage  

Bravery [valour]: Not shrinking from a natural environmental threat, difficulty, or pain, speaking up for what is right for the environment even 

if there is opposition; acting on convictions even if unpopular and/or costly includes physical bravery but not limited to it 

Persistence [perseverance, 

industriousness]: 

Finishing what one starts; persisting in pro-environmental action in spite of obstacles (internal and external); “getting it out 

the door”; taking pleasure in completing pro-environmental tasks. 

Integrity [authenticity, 

honesty]: 

Speaking the truth about ones pro-environmental behaviour and practices, presenting oneself in a genuine way; being 

without pretence; taking responsibility for one’s feelings and actions towards nature and the environment 

Zest [vitality, enthusiasm, 

vigour, energy]: 

Describing a passion for the environment that translates into pro-environmental behaviours. ; not doing pro-environmental 

practices or behaviour halfway or halfheartedly; feeling alive and activated to enjoy the environment 

Humanity  

Love: Valuing a close relationship with nature (animals and planets); being close to animals and plants; valuing ‘mother earth’  

Kindness [generosity, 

nurturance, care, compassion, 

altruistic love, “niceness”]: 

Undertaking an action because we feel a sense of care for nature. Doing favours and good environmental deeds for nature 

and natural resources; positively improving nature 

Social intelligence [emotional 
intelligence, personal 

intelligence]: 

Being aware of the motives and feelings of other people and oneself and how they conflict with the desire for pro-
environmental behaviour; knowing what to do to be more pro-environmental; knowing  one’s own limitations.   

Justice  

Fairness: Treating the environment according to notions of fairness and justice; not letting personal feelings bias decisions about 
nature; moderating behaviour to give nature a chance 



 

 

 

Leadership: Encouraging a group of which one is an member to get things done such as; encouraging pro-environmental change in a 

public-sphere; trying to see pro-environmental actions happen 

Citizenship [social 
responsibility, loyalty, 

teamwork]: 

Working well as a member of a group which cares for the environment; recognising that everyone has a role to play in 
protecting the environment, wanting to do one’s bit, being loyal to the group; doing one’s share; signing a petition, making a 

donation; belonging to an environmental group 

Temperance  

Forgiveness and mercy: Being understanding of how we as a species impact the environment, and wanting to do better. Forgiving those (including 
oneself) who have done harm to the environment; giving people a second chance; not being vengeful 

Modesty and humility: Letting one’s pro-environmental accomplishments speak for themselves: not seeking the spotlight for one’s actions;  not 

regarding oneself as more special than one is 

Prudence: Being careful about one’s choices; not taking undue risks; not saying or doing things that might later be regretted for the 
environment. Weighing up alternatives and taking the one that is the least damaging.  

Self–regulation [self–control]: Formally regulating one’s consumption to not waste natural resources, pollute nor harm habitats; to choose alternatives  even 

when they do not offer financial benefits 

Transcendence  

Appreciation of beauty and 

excellence [awe, wonder, 

elevation]: 

Noticing and appreciating the beauty of the natural world and its symmetry 

Gratitude: Expressing an appreciation of nature. Being aware of and thankful for the good environmental things that happen in society 
by a company, community, institutions or individual; taking time to express thanks 

Hope [optimism, future–

mindedness, future 
orientation]: 

Expecting the best from society for environmental care in the future; believing that a good future for nature and the 

environment is something that can be brought about by themselves, and others 

Humour [playfulness]: Seeing the lighter side of environmental care and negative impacts; making jokes about pro-environmental and non pro-

enviornmental behaviour 

Spirituality [religiousness, 
faith, purpose]: 

Letting a “green” philosophy guide one’s actions; knowing where one fits within the larger environmental scheme; having 
beliefs about the meaning of life that shape environmental conduct and provide comfort 
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Research on positive psychology interventions suggest that applying character 

strengths, in particular signature strengths (i.e. ones which an individual is not only good at, 

but, that when using them, the individual feels good) has been empirically found to support 

wellbeing (Seligman Steen, Park, & Peterson, 2005). Having established that purposefully 

enacting one’s strengths of character is an effective positive psychology intervention that can 

boost wellbeing, more recent research on character strengths has focussed on the applied 

nature of strengths work, designing workplaces and education programs (e.g. Meyers, van 

Woerkom & Bakker, 2013), military and veteran programs (e.g. Peterson & Park, 2009) as 

well as health programs (e.g. Mongrain & Anselmo-Matthews, 2012). The importance of 

considering strengths and values and their impact on our actions would appear significant in 

many life domains, and may be applied to other areas such as pro-environmental behaviours.  

Moreover, character strengths are an important field for visitor engagement in pro-

environmental behaviours as they can strongly influence the way we conduct ourselves 

(Compton & Hoffman, 2013) and contribute to applying new behaviours. Research suggests 

strengths are mostly from the heart (emotion) rather than mind; they combine both 

motivations for self and others and are more fulfilling when we pursue goals that are 

meaningful to us (Peterson & Park, 2009). Appealing character strengths in enacting 

environmentally significant behaviours could therefore be a way for tourism to encouraged 

sustained effort whilst enhancing life satisfaction.  

To our knowledge, character strengths have had limited application in the context of 

pro-environmental behaviour broadly, with the exception of Corral-Verdugo, Tapia-Fonllem 

and Ortiz-Valdez (2014) and none at all in tourism and pro-environmental behaviours. 

However, research by De Young (2000) suggests that behavioural competence (including 

skill and motivation), frugality, thoughtful consumption, and participating in maintaining a 

community are all intrinsically satisfying and can be used to motivate pro-environmental 
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behaviours. De Young’s conclusions may be reinterpreted as strengths of self-regulation, 

citizenship, persistence and zest. There have, however, been no studies of character strengths 

in tourism and hospitality, despite a discussion by Pearce & Packer (2013) as to how 

character strengths might usefully be considered within the tourism experience.  

Building on the ideas presented above, this study aims to understand whether character 

strengths provide an alternative means to engage people in pro-environmental behaviour in a 

tourism context to help shift us from a problem-based approach (of inaction) to a solution-

based approach. Two specific research questions are identified:  

1 Are character strengths present in the survey responses of tourists who hold more pro-

environmental attitudes?  

2 Which character strengths can be identified in their responses?  

We then discuss whether the character strengths identified in the previous questions can 

feasibly be built into the design of tourism experiences to encourage pro-environment 

behaviours.  

Methods 

To address these aims, a self-completed questionnaire with a mix of qualitative and quantitative 

questions was used to quantify guests’ pro-environmental attitudes, focused on the importance of 

environmental concerns in decision-making, the desire for knowledge concerning environmental 

issues, and the perceived difficulty of performing pro-environmental behaviours both in tourism 

and more broadly (please contact the author for a complete description of the survey design). 

A convenience sampling strategy was used to collect information from guests at a ‘green’ 

accommodation provider as well as Sydney-siders sampled around Sydney Harbour’s Circular 

Keys district. The final sample consisted of 145 completed surveys, 35 per cent from ‘green’ 

accommodation guests and 65 per cent collected in Sydney. The socio-demographic 

characteristics of the sample are provided in Table 4.2. 
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Table 4.2: Socio-demographic characteristics of respondents 

Variable Categories Frequency 

Gender     

 

Males 71 

 

Females 67 

 

No response 7 

   Age 

  

 

24-44 92 

 

45-64 42 

 

No response 11 

   Region 

  

 

Sydney 117 

 

Canberra 2 

 

Regional 2 

 

No response 24 

    N =145 

 

Ninety-seven per cent of respondents lived in Sydney, and, based on a non-parametric 

comparison of means (Mann-Whitney U test), the two sub-samples were not significantly 

different for the three main pro-environmental attitude variables of interest in this study: ‘I take 

environmentally friendly tourism considerations into account’ (Green tourism provider guests: 

Mdn = 3; Sydney-siders: Mdn = 3, U = 2293, p>0.05); ‘I don’t want to be told what the 

accommodation is doing to minimise impacts as long as they are taking action’ (Green tourism 

provider guests: Mdn = 4; Sydney-siders: Mdn = 4, U = 2294, p>0.05) and; ‘I find it hard to 

change my habits to be more environmentally friendly’ (Green tourism provider guests: Mdn = 2; 

Sydney-siders: Mdn = 2, U = 2225, p>0.05). The two sub-samples (accommodation guests and 

Sydney-siders) were collapsed into one sample for the purpose of this study.  
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To address aims 1 and 2 a ‘signature spotting’ approach was adopted, a technique used by 

positive psychologists adopting strength-based interventions to build wellbeing in applied settings 

(Niemiec, 2013). In a more traditional academic context, strength spotting can be likened to a 

directed content analysis, using a deductive approach based on codes derived from existing 

theory (Elo & Kyngas, 2008; Mayring, 2000). This approach offers evidence to support or refute 

an existing theory in a given research context (Elo & Kyngas, 2008; Hsieh & Shannon, 2005; 

Mayring, 2000). This approach carries the limitation of not being a controlled experimental 

design, but is nonetheless considered useful here, given the exploratory nature of the study.  

Definitions of character strengths were adapted from Park et al. (2004) (Table 4.1) and 

include label, definition and brief description (multiple elements have been shown to assist 

convergence of indicators of strengths and their grouping under virtues (Ruch & Proyer, 2015). 

To address the first aim, only open-ended comments indicating pro-environment behavioural 

actions, intent and attitudes were included in the coding process, resulting in 161 of 345 

comments provided in the three open-ended questions to be included in the analysis. Both authors 

coded these comments separately and following discussions, the final inter-coder agreement was 

98 per cent. A further reliability check was carried out on 10 per cent of the sample (20 cases and 

41 comments) by a third, independent coder familiar with the literature on, and use of, character 

strengths, and reached 100 per cent agreement on the codes.  

Results 

Three open-ended questions in the survey were used to capture variables identified in the literature 

review as important in pro-environmental behaviour: the importance of environmental concerns in 

decision-making, the desire for knowledge about environmental issues, and the perceived difficulty of 

performing pro-environmental behaviours.  
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Character strengths and pro-environmental attitudes and behaviours  

The directed content analysis identified character strengths in the open-ended comments of 

22 participants in response to why they take environmentally friendly tourism considerations 

into account when making travel decisions. A follow-up non-parametric comparison of 

means (Mann-Whitney U test) confirmed that the presence of a character strength was related 

to significantly higher scores on the relevant Likert-scale question that preceded the open-

ended questions (81 per cent of participants who recorded a character strength ‘agree/strongly 

agree’ with ‘I take environmentally friendly tourism considerations into account’ while the 

same was noted for only 30 per cent of those who did not record a character strength) 

(Table 4.3).  

Similar results were noted for the other two open-ended questions: 81 participants’ 

open-ended answers were coded for the presence of character strengths in response to the 

second, knowledge-related, question and 71 participants’ answers included identifiable 

character strengths in response to the third, habit-related, question. Again, a non-parametric 

comparison of means (Mann-Whitney U test) confirmed that the presence of a character 

strength in the open-ended question was related to significantly lower scores in the relevant 

Likert-scale question that preceded the open-ended questions (Tables 4.5 and 4.6). 
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Table 4.3: Comparison of responses to pro-environmental attitudes, intentions and 

behaviours based on the presence and absence of character strengths in response to the 

question ‘I take environmentally friendly tourism considerations into account’ 

  

Mdn U value p 

Buy eco-friendly cleaning 
products 

No strength
1
 3 

361 .005 
Strength

2
 4 

Buy Fair Trade products No strength
1
 3 

412 .042 
Strength

2
 3 

Select eco-friendly 
accommodation 

No strength
1
 2 

413 .028 
Strength

2
 3 

Familiar with term 

'responsible Tourism'  

No strength
1
 2.5 

319.5 .001 
Strength

2
 3 

Familiar with term ' Green 

Tourism' 

No strength
1
 2 

325 .001 
Strength

2
 3 

Prioritise holiday’s 'impact 

on environment' 

No strength
1
 3 

332 .002 
Strength

2
 4 

Consider eco-friendliness 

when planning holiday 

No strength
1
 3 

162 .000 
Strength

2
 4 

Expect more environmental 

information at 
accommodation 

No strength
1
 3 

383 .011 
Strength

2
 4 

Holidaymaker's eco 

responsibility 

No strength
1
 8 

354.5 .005 
Strength

2
 9 

Hard to change habits No strength
1
 2 

407.5 .000 
Strength

2
 2 

Sample size 1 (n 57) 2 (n 21). 
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Table 4.4: Comparison of responses to pro-environmental attitudes, intentions and 

behaviours based on the presence and absence of character strengths in response to the 

question ‘I don’t want to be told what the accommodation is doing to minimise impacts 

as long as they are taking action’  

 

 

Mdn U value p 

Buy eco-friendly cleaning 

products 

No Strength
1
 3 

1282.5 .001 
Strength

2
 4 

Invested in ethical funds No Strength
1
 1 

1537 .037 
Strength

2
 1 

Buy Fair Trade products No Strength
1
 3 

1270.5 .001 
Strength

2
 3 

Select eco-friendly 
accommodation 

No Strength
1
 2 

1267 .000 
Strength

2
 3 

Donate to charity No Strength
1
 3 

1475.5 .012 
Strength

2
 3 

Purchase green energy No Strength
1
 1 

1373.5 .002 
Strength

2
 2 

Familiar with 'eco-friendly 

tourism' 

No Strength
1
 3 

1530.5 .022 
Strength

2
 3 

Prioritise holiday’s 'impact on 

environment' 

No Strength
1
 2 

1149 .000 
Strength

2
 3 

Prioritise 'ethical holiday 

company' 

No Strength
1
 2.5 

1324.5 .001 
Strength

2
 3 

Consider eco-friendliness 

when planning holiday 

No Strength
1
 3 

1133 .000 
Strength

2
 3 

Appeal of conservation 

activity while on holiday 

No Strength
1
 5 

1279.5 .000 
Strength

2
 6 

Appeal of fresh produce at 

accommodation 

No Strength
1
 8 

1540.5 .030 
Strength

2
 9 

Appeal of making wildlife No Strength
1
 5 1372 .003 
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donation at accommodation Strength
2
 6 

Appeal of receiving carbon 

disclosure at accommodation 

No strength
1
 5 

1249.5 .000 
Strength

2
 7 

Appeal of eco-friendly 

cleaned room 

No strength
1
 7 

1219.5 .000 
Strength

2
 8 

Appeal of solar powered 

accommodation 

No strength
1
 7 

1115 .000 
Strength

2
 9 

Considered important to 

identify green 

accommodation 

No strength
1
 4 

1300.5 .000 
Strength

2
 4 

Adjust to accommodation's 

eco practices 

No strength
1
 4 

1385 .001 
Strength

2
 4 

Expect environmental 

information at 
accommodation 

No strength
1
 3 

1290 .001 
Strength

2
 4 

Interest in eco actions 

undertaken by 
accommodation 

No strength
1
 3 

833 .000 
Strength

2
 4 

Hard to change habits No strength
1
 2.5 

1499 .014 
Strength2 2 

Sample size 1 (n 50) 2 (n 79) 
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Table 4.5: Comparison of responses to pro-environmental attitudes, intentions and 

behaviours based on the presence and absence of character strengths in response to the 

question ‘I find it hard to change my habits to be more environmentally friendly’.  

 

 

Mdn U value  P 

Avoid product/service because 

of ethical practices 

No strength1 2 
1999 .048 

Strength2 2 

Buy eco-friendly cleaning 

products 

No strength1 3 
1364 .009 

Strength2 4 

Buy Fair Trade products No strength1 3 
1383 .000 

Strength2 3 

Prioritise holiday’s 'impact on 

environment' 

No strength1 3 
1639 .016 

Strength2 3 

Appeal of conservation 

activity while on holiday 

No strength1 5 
1486.5 .001 

Strength2 6 

Appeal of receiving carbon 

disclosure at accommodation 

No strength1 5 
1632 .013 

Strength2 7 

Appeal of eco-friendly 

cleaned room 

No strength1 7 
1505 .002 

Strength2 8 

Appeal of solar powered 

accommodation 

No strength1 7 
1391.5 .000 

Strength2 9 

Importance of identifying 

green accommodation 

No strength1 4 
1488 .000 

Strength2 4 

Adjust to accommodation's 

eco practices 

No strength1 4 
1591.5 .002 

Strength2 4 

Expect more environmental 

information at accommodation 

No strength1 3 
1447 .001 

Strength2 4 

Interest in eco actions No strength1 4 1632.5 .011 
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undertaken by accommodation Strength2 4 

Holidaymaker's eco 

responsibility 

No strength1 7 
1326 .000 

Strength2 8 

Petrol company's eco 

responsibility 

No strength1 6 
1674 .022 

Strength2 7 

Package Holiday company's 

eco responsibility 

No strength1 7 
1636.5 .014 

Strength2 7 

Hard to change habits No strength1 3 
1116 .000 

Strength2 2 

Sample size 1 (n 62) 2 (n70) 

Tables 4.3, 4.4 and 4.5 present the relationship between the coded presence of a character 

strength in the open-ended question and response to questions on other pro-environmental attitudes, 

intentions and behaviours. Significant relationships were noted for behaviours related to booking 

environmentally friendly accommodation, investing in ethical funds, donating to environmental 

causes, the holiday’s impact on the environment when booking previous domestic holidays, 

opportunities to be involved in conservation whilst on holiday, access to local fresh produce, 

donating to wildlife conservation, viewing carbon footprint, having the room cleaned with eco-

friendly products and having electricity used in the room powered by solar panels.  

The presence of character strengths was also significantly linked to information-seeking 

behaviours or behavioural intentions – for example, respondents with character strengths 

identified in their open-ended responses were more likely to agree with the statements that it 

is important to easily be able to identify green accommodation options, that they expect more 

information about the environmental impacts of their stay, and that they are prepared to make 

small behavioural changes during their stay to help the environment. Finally, they are also 

more likely to rate the responsibility for dealing with environmental impacts of a holiday as 

resting with the individual, rather than external agents.  
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By way of contrast, we also tested the relationship between the presence of character 

strengths in the open-ended responses and responses to holiday priorities towards a range of other 

factors not related to the environmental issues (cost, weather, destination choice, previous use of 

a company, interest in local food and wine, local lifestyle, relaxation, indulgence, comfort and to 

impress fellow traveller). Results showed no significant difference in scores, and medians were 

similar in most occasions. This provides some assurance that respondents who reported character 

strengths did not report significantly higher responses across all questions i.e. were positively 

biased in general.  

Most common strengths identified 

The second aim of this research was to identify which character strengths were most common in 

response to the three open-ended questions. The first open-ended question, ‘Please explain your 

answer to “I take environmentally friendly considerations into account when making a decision 

about where to travel”’, offered the fewest instances of character strengths coded in the 

responses. The strengths that were identified through the directed content analysis include self-

regulation (n = 7), judgement (n = 3), kindness (n = 3), integrity (n = 2), as well as one instance 

each of bravery, citizenship, perspective, prudence, social intelligence, spirituality, and zest. Thus 

the majority of responses were expressing virtues of temperance, courage and humanity (as 

defined in Table 4.1). Examples of responses that express these character strengths are:  

I won’t go to the South Pole because I can’t put a case that I can see that part of the 

world. Going to a place like the Gold Coast you automatically assume that it is set up for 

the environment e.g. mile of walking paths – Self-regulation (Male, 24-44 years old) 

Because I think we all have to do our little bit to preserve the environment for us and 

kids’ – Kindness (Male, 24-44 years old) 
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The second open-ended question, ‘Please explain your answer to “I don’t want to be told 

what the accommodation is doing to minimise its environmental impacts as long they are 

taking action”’, had 81 character strengths associated with it. These were predominantly 

identified as curiosity (n = 44), judgement (n = 22), citizenship (n = 4), hope (n = 4), integrity 

(n = 2) as well as one instance each of creativity, perspective, self-regulation, social 

intelligence, and zest. Here wisdom was the dominant virtue . Examples of responses that 

express these character strengths are:  

It’s always interesting to find out how others are acting & if anything can be 

improved – Curiosity (Male, 45-64 years old) 

I’d like to know specifically what makes them ‘eco friendly’ so I know I’m not 

being greenwashed – Judgement (Female, 24-44 years old) 

The third open-ended question, ‘Please explain your answer to “I find it hard to change my 

habit to be more environmentally friendly”’, offered 71 character strengths. These were 

predominantly identified as social intelligence (n = 20), hope (n = 14), self-regulation (n = 

11), citizenship (n=7), integrity (n = 7), judgement (n = 3), persistence (n = 2), perspective (n 

= 2), zest (n = 2) as well as one instance each of bravery, gratitude, and spirituality. 

Responses were spread across all six the virtues of humanity, transcendence, courage, 

temperance, justice and wisdom. Examples of responses that express these character strengths 

are: 

There are small changes to make & difference & you can do something – Hope 

(Female, 24-44 years old) 

I’ve got solar panels, I’m willing to make changes & pay carbon tax –Self-

regulation (Male, 45-64 years old) 
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This research represents an exploratory, non-experimental study into the relationship between 

character strengths and pro-environmental behaviours and attitudes in tourism context. The 

results indicate that respondents who displayed a character strength in their responses to pro-

environmental tourism experiences were also more likely to report engaging in other pro-

environmental behaviours or hold pro-environmental attitudes. Furthermore, some character 

strengths were more frequently identified, including (in descending order) curiosity, 

judgement, social intelligence, self-regulation, hope and citizenship. Whilst these first two 

(curiosity and judgement) reflect the issue of knowledge and awareness raised by Bamberg 

and Möser (2007), and citizenship may be linked to social norms raised by Stern (2000), the 

remaining strengths represent new considerations in the design of experiences that seek to 

promote pro-environmental behaviours, arguably reflecting a more affect-based (or 

emotional) aspect of pro-environmental behaviour.  

This leads us to a discussion of the third question in the research: can these character 

strengths be applied within tourism and hospitality to integrate pro-environmental behaviours 

into the experience itself? Tourism providers are intent on developing experiences where the 

visitor and supplier are co-creators (Scott, Laws & Boksberger, 2009) enabling 

personalisation and engagement, resulting in higher satisfaction. Many existing tourism 

experiences encourage guests to apply their physical, creative or cross-cultural skills (e.g. 

mountaineering expeditions, photography, foreign language use). Likewise pro-

environmental experiences could be structured to draw on visitors’ character strengths, and 

consequently extend the value of the experience.  

Although no tourism businesses deliberately appear to design opportunities that draw 

on visitors’ character strengths (to the authors knowledge), the following examples illustrate 

the incidental use of four character strengths, kindness, self-regulation, curiosity and 

judgement by guests in a range of tourism and hospitality service providers. A holiday on 
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Montague Island (Australia), home to baby penguins, seals and sea birds, involves at least 

one day of active conservation efforts on behalf of the guests. Drawing on kindness and 

caring, guests assist in the repetitive, time-consuming task of checking and monitoring baby 

penguin borrows across the island. Chepu EcoLodge in Chile uses the strength of self-

regulation to maximise the effective use of harvested rain water by guests. In using the 

showers and toilets guests are able to check their consumption on their smartphones and 

tablets. Once aware of the amount of water they consume, they regulate their consumption 

within rewarded limits. The guests’ active participation becomes educational, drawing on the 

character strength of self-regulation.  

In another example, the Nam Nern Night Safari, in Laos, uses the strength of curiosity 

to promote the economic benefits of local wildlife, including endangered tigers, gaurs, 

Sambar deer, gibbons and otters to local communities. Guests are directly involved by 

keeping records of local animals they see, and each species has a specific value according to 

its endangered status. The more sightings of a species the greater the sum earned by the 

villagers which in turn helps to eradicate poaching. This tourism experience enables guests to 

enact their curiosity of the natural environment, learn about new ways of living and about 

human impacts on the environment and how these can be minimised.  

Conclusion and implications 

The implications from this study’s findings are that tourism might offer a practical path for 

individuals to learn and apply their character strengths to pro-environmental behaviours in a 

leisure context, through personalised experiences. Responsible tourism providers are 

increasingly offering opportunities for guests to make pro-environmental behaviour choices, 

in some cases providing a competitive point of difference tailored to the specific 

environmental needs of the placed visited. A deliberate design of tourism experiences to 

include opportunities to apply character strengths could improve wellbeing, and potentially 
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satisfaction, whilst supporting pro-environmental behaviour. Returning to Pine and Gilmour’s 

(1999) notion of experience economy, we might therefore consider how to build character 

strengths into the two dimensions of customer participation (passive or active) and 

immersion/absorption (Figure 4.1).  

Thus experience development begins by considering what types of character strength 

one wants to appeal to and then providing infrastructure to enable visitors to jointly make the 

product. Co-created experiences that involve active participation could for example involve 

kindness; on an Australian wildlife tour visitors could first be encouraged to describe their 

environmental interest in koalas (what motivates them to care), then be immersed in an 

activity which realises that strength (removing harmful weeds in koala habitat) whilst 

receiving personalise interpretation which describes the benefit to koalas living at that 

specific site, then offered time onsite to reflect on threats to koala and their positive 

contribution to their habitat. Finally collect pictures of their habitat restoration work as a 

souvenir with opportunities to say in social media and learn/contribute to wilderness care. 

We suggest that character strengths can be built into the tourism experience, and that in 

some cases, we already find evidence of this occurring in an incidental manner as discussed 

above. However, to assist tourism businesses in becoming more sustainable through active 

engagement of visitors through their behaviour, research is required to practically help more 

practitioners consciously appeal to guests’ character strengths. Figure 4.1 proposes placing 

character strengths at the centre of the experience and encourages product development based 

on those core virtues most prominent from this study. Such a framework provides an 

alternative starting point for sustainable tourism development innovation. 

It is recognised that our study has several limitations. Firstly the sample size is small 

which limits statistical analysis of individual character strengths. Secondly the control 

questions, while not pro-environmental in nature, are still related to tourism. Further research 
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might include attitudes to non-tourism and environmental factors with open ended responses. 

Also, we did not undertake a values-in-action survey because of its length and the study 

context (tourists enjoying their leisure break), however, this would have been beneficial so 

that the visitors’ measured strengths could be compared with their answers. Future research 

should address these limitations to assist the trend towards greater personalised leisure 

experiences and the need to reduce tourism’s footprint. 

 

Source: Adapted from Pine & Gilmore (1998). 

Figure 4.1: Realms of experiences that can appeal to and nurture guest character 

strengths to co-create  

In conclusion, we propose that this type of character strengths-based approach to 

tourism product development may be useful in moving away from a problem-based approach 

in pro-environmental behaviour to a solution focussed on personal wellbeing outcomes 

derived from the application of character strengths. This approach also complements the 
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more common interpretation-based initiatives to encouraging pro-environmental behaviours. 

We suggest in particular that many respondents are curious and accepting of green initiatives 

in tourism, that such experiences might increase satisfaction and finally, that these strengths 

can be leveraged towards a better, greener future for this sector.  

Further research should focus on tourism experience design that deliberately targets 

character strengths such as curiosity, judgement, self-regulation, hope and citizenship and test 

the outcomes on participants’ satisfaction derived from engaging in pro-environmental 

behaviours. Furthermore, we suggest that this approach can be aligned with the trend towards 

greater personalization in the tourism experience as part of product innovation that lead to 

increased customer satisfaction and competitive advantages for the business (Stamboulis & 

Skayannis, 2003).  
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Introduction 

Accommodation accounts for a significant proportion of tourism’s carbon pollution (Global 

Sustainable Tourism Dashboard, 2017). However, existing estimates usually focus on hotel 

accommodation, and exclude the footprint of the shared economy and peer-to-peer 

accommodation, which has grown at a phenomenal rate (Dolnicar, 2018). Tourist 

accommodation’s high use of energy and water compared to other buildings (Warren & 

Becken, 2017, see Chapter 2) is highly problematic because it puts pressure on finite 

resources, increases the demand for utilities in sometimes resource-constrained destinations 

(Tortella & Tirado, 2011), and escalates costs for owners and operators. Gössling and Peeters 

(2015) predicted that tourism’s energy and water use is likely to double by 2040, as 
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individual firms’ efficiencies are insufficient to counter global tourism growth. Without 

major investments and sustainability-oriented innovation (Warren, Becken & Coghlan, under 

review, see Chapter 3), tourism’s resource use represents a major global challenge. 

As a customer-focused service industry, much of the resource consumption in tourist 

accommodation is attributable to guest behaviour. Almost half the energy and water in a hotel 

is used directly by guests (City of Melbourne, 2007), and this proportion is likely to be higher 

in self-catering and B&B style accommodation, where guest are directly responsible for the 

majority of resource use. Consequently, it is important to investigate if guests staying in such 

self-contained accommodation can be encouraged to reduce their resource use voluntarily. 

Understanding and moderating guest behaviour is not without challenges, and requires 

sophisticated systems of communication and measurement. To date, however, there is limited 

research that seeks to monitor guests’ resource use at a granular level, let alone in this 

growing and important tourist accommodation category (Warren & Becken, 2017). Since 

guests consume these resources ‘behind closed doors’, researchers have great difficulty in 

gathering data that allow analysis of behavioural change in relation to resource conservation 

stimuli (Juvan & Dolnicar, 2016). Earlier research on towel reuse programmes in tourist 

accommodation provides some initial insights into opportunities for engaging and 

encouraging guests to contribute to resource savings programs (Goldstein, Cialdini & 

Griskevicius, 2008). But these savings are slight compared to the challenges described above. 

This demonstrates a clear and important social practice sustainable tourism research gap. 

Shove, Panzar and Watson (2012) argue that a social practice involves the linking of 

materials, knowledge and skills to use them, and our cognitive processes, as an integrated 

system. We therefore need research which studies the impacts of such integration on guests 

resource use whilst using eco-friendly amenities, being provided the know-how to use them 
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and being persuaded to consume differently. Such research might shed light on how tourist 

accommodation might transition to more sustainable performance. 

Our approach to the above challenge and research gap has been to develop a methodology, 

which incorporates a smart service applied to the ‘real world’ environment of self-catering 

B&B style accommodation. This system combines intelligent technology to collect data, 

monitor and report resource consumption, and integrates social technology to persuade and 

advice guests in their everyday decisions in the accommodation cottages. Four resources 

were measured by the minute, and data was collected over 17 months. The monitoring 

program shows that interventions achieved significant savings for electricity, firewood, gas 

and water (see also Warren, Coghlan & Becken, 2016). This paper provides more detail on 

the smart service system and the related methodology.  

Research need 

Rationale for better data collection 

There have been only seven guest pro-environmental behaviour studies at tourist 

accommodation (e.g. Goldstein et al., 2008; Mair & Bergin-Seers, 2010), and only one 

considered self-catering condo units in the USA (Schultz, Khazian & Zaleski, 2008). The 

majority of studies tested the descriptive social norm of other guest behaviour, a further towel 

reuse study also tested guest commitment by inviting them to sign a form and wearing a 

badge to show affinity (Baca-Motes, Brown, Gneezy, Keenan & Nelson, 2012).  Findings 

generally showed that descriptive norms can persuade guests to reuse their towels, and 

commitment gaining was found to extend responsible guest behaviour turning off bedroom 

lights. None of the research appeared to reduce guest satisfaction. 

Towel reuse has been the focus for guest pro-environmental behaviour most probably 

because it is a clear measure of pro-environmental decision-making. Uptake, however, 

requires a high degree of manual data collection. It involves in some cases training the 
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housekeeping staff multiple times in several languages to ensure they do not get confused 

when applying the study. Goldstein et al. (2008) confirmed that some staff were excluded due 

to language barriers or failure to apply protocols. Schultz et al. (2008) included an eight-week 

baseline assessment as a method to familiarise staff , Baca-Motes et al. (2012) sent additional 

coding staff daily into each guest room to ensure accuracy.  Intellient technology has the 

potential to significantly improve data collection by empowering sustainable tourism research 

(e.g.; Stewart, Willis, Panuwatwanich & Sahin, 2013).  

Direct guest resource use in self-contained and B&B style accommodation is poorly 

understood. A small number of studies have audited annual energy bills to calculate 

benchmarks (for an overview of studies, see Warren & Becken, 2017). Sites in New Zealand, 

for example, demonstrate the wide variation within this accommodation category as luxury 

villas can use 1,753 MJ per guest night and traditional B&Bs use 94-234 MJ per guest night 

(Becken, 2013). Likewise in South West England, self-catering, lodges, B&B and guest 

houses, show consumption variations from 43.2 to 356 MJ per guest night (Coles, Dinan & 

Warren, 2016) and condominiums in Queensland Australia use 43-50 MJ per guest night 

(Warnken, Bradle & Guilding, 2005). What cannot be seen from these audits is the daily or 

hourly consumption by guest. With the advent of new intelligent technologies ‘real time’ 

consumption across resources could offer new opportunities to study saving opportunities. 

They could also contribute to educating the guest of their consumption. 

Smart tourism 

The concept of ‘being smart’ has multiple layers in tourism. From a destination perspective 

smart ‘tourism ecosystems’ utilise particular technologies that deliver intelligent tourist 

services or experiences by managing and distributing information to share values and co-

create experiences. Often, these involve multiple actors directly and indirectly, including 

local residents who participate through destination social media and peer-to-peer 
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accommodation (Gretzel, Werthner, Koo & Lamsfus, 2015). Smart tourism is therefore the 

interweaving of existing and new intelligent systems, which are synchronised, personalised, 

and context specific. (Gretzel, Sigala, Xiang & Koo. 2015). A smart service for the tourism 

industry would be the integration of interconnecting intelligent elements, which interact with 

actors in a customer-centred service with shared goals. At the same time, the system is 

designed to collect data and provide feedback with personalised persuasive communication. 

Fogg (2003) foresees that such systems will engage customers on a broader basis, helping 

them achieve better results and, simultaneously help companies build brand value. 

These opportunities should also be balanced with several ethical and practical concerns about 

the use of smart services (Gretzel, et al., 2015). Monitoring behaviour is increasingly a norm 

in society, where smart devices track people’s movements and behaviours. But this raises 

issues of privacy (Andrejevic & Burdon, 2015) causing, for example, resistance to smart 

meter installation (Sovacool, Kivimaa, Hielscher & Jenkins, 2017). We are uncertain at this 

point whether the monitoring output as eco-feedback and advice enhances or interrupts 

guests’ natural holiday flow, and whether guests show a willingness to participate in co-

created experiences to save resources.  

 

Theoretical Framework 

The role of feedback 

Individuals are generally unaware of their household energy use (Darby, 2006) suggesting 

that guests are likely to be neither self-aware of their resource consumption nor the associated 

environmental consequences when staying in tourist accommodation. Resource use feedback 

could offer considerable potential to inform guests staying at accommodation with tailored 

and personalised communication messages (Juvan & Dolnicar, 2014). Feedback is already an 

innovative practice at a small number of eco-lodges where metering has become a conversation 
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piece between hosts and guests (e.g. Chepu Ecolodge, personal communication, 15 June, 2014) 

and guests want to do more (Warren & Coghlans, 2016).  

Energy use for households has been researched for over forty years, testing the impact of direct 

and indirect feedback (Darby, 2006). Direct feedback uses monitors that can give immediate 

insights into different levels of energy use at their home during the day and can demonstrates the 

impact of using appliances like kettles. Savings of 12% have been recorded (McCelland & 

Cook, 1979-80). In Japan an online display providing consumption and historic trends 

achieved 18% electricity and 9% gas savings (Ueno et al (2006). Direct feedback has also 

been applied to shower water saving, which were in the order of 27% (Stewart, et al., 2013). 

Indirect feedback require processing of the data, for example in the form of informative bills 

that enable households to learn about the effect of any new routines or appliances over time 

(Darby, 2006).  

Feedback needs to work within the context of the social practice. So considering tourist 

accommodation as a social practice can be helpful to identify the potential mechanics of a 

transition to a more sustainable performance. The history of accommodation has seen a 

transition from simple dwellings to offering place to stay  in highly complex buildings with 

systems that consume ever increasing resources ( Warren & Becken, 2017) as new social 

practices emerge and support each other (Ropke et al., 2009). This social practice transition 

involves three elements as defined by Shove et al. (2012), that of Material, Competence and 

Meaning. Where for tourist accommodation Materials would be the building, systems and 

objects used by the guests, Competency being the know-how to operate the accommodation 

(e.g. keeping it cool or warm) and Meaning being the emotions and values hosts and guests 

have for running and staying at tourist accommodation. If we can integrate these elements to 

work together we can assist transitions to new practices, ones which might be more 

sustainable. 

 

 

Social technology 

Feedback, as part of an intelligent system, forms part of a sociotechnical relationship of 

supply and consumption that can evolve over time (Darby, 2016). The second part is the 

collaboration of actors (host-guest) as a social technology. Social technology can be defined 

as a division of labour and coordination where people flexibly interact, following ‘rules of the 
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game’ routines (Nelson & Sampat, 2001). The deployment of intelligent technologies has 

been found to enable service industries to integrate staff and customers into a social 

technology allowing firms to optimise services and empower customers. Further, a smart 

service incorporating feedback could provide the host with learnings that enable a higher 

level of professional service; however, this can only progress as far as the customer’s 

knowledge, skills and physical ability permit (Smith & Ng, 2013). This is a further reason for 

feedback to be context specific, advisory and persuasive to encourage guests to conserve 

resources applying new learnings. 

The following section provides an explanation of the smart system design, followed by the 

persuasive communication techniques developed as part of this system. The research methods 

applied to test the smart system in a ‘real-life’ experiment will be discussed, and finally the 

learnings and insights will be summarised  

Smart System Design 

In summary, this research is based on the premise that conserving resources at tourist 

accommodation requires a sociotechnical concept. This can include intelligent technology 

that provides direct and indirect feedback, which is context specific, motivating and data rich. 

The technology (e.g. meters) part of the system needs to be combined with social technology, 

which uses the data to enable the host to advise and persuade guests to apply conserving 

behaviours. Guided by these principles, the author designed and built a smart system 

integrating intelligent and social technologies (Figure 5.1). 

Persuasive communications design 

The host-guest exchange is an important defining quality of the service industry (Warren, 

Becken & Coghlan, 2016, see Chapter 6), and as such an integral part of the social 

technology framework (Figure 5.1). It includes an interpersonal communication between the 

host and guest, plus indirect feedback using sequential influencing techniques. Multiple 

‘touch points’ involve the host-guest interaction during check-in and an explanation of pro-

environmental amenities during the initial introduction to the accommodation. During the 

course of the guests’ stay they can receive a web app link providing hourly information. As 

the host offers empathy and advice with informative feedback so the guest experience 

becomes a service offered by a professional service firm. Further details of the host-guest 

exchange are explained in more detail in at the My Green Butler website. 
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Figure 5.1: Integration of intelligent technologies with social technology to create a 

service innovation smart system 

 

Intelligent technologies 

The author collaborated with hardware suppliers, local tradesmen, and computer 

programmers in Australia. Installation and testing was at the author’s self-catering B&B style 

accommodation. To measure resource consumption, all cottages are monitored using smart 

meters, a digital balance recorded firewood and a sensor reported inside temperature (Figure 

5.2). Meters are connected to data loggers and transmitters. The temperature sensor is located 

behind the television. Transmitters are installed in roof cavities and communicate with a 

Hayltech Spider designed to monitor multiple meters at 1 minute intervals. After each hour a 

csv file is emailed (Figure 5.3) to central computer. There are several steps for data cleaning 

and processing before analysis. 
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Figure 5.2: Resource monitoring devices 

 

Figure 5.3: Combining technologies to create a smart system 
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Case study for trialling a smart service system 

Site description and customer base 

To test and further develop the introduction of a smart service system, a real world case study 

was identified and the sociotechnical concept was implemented.  To understand how the 

system works in practice, it is important to describe the context of the case study. The 

experiment was conducted at an accommodation property, located about 2 hours south from 

Sydney, Australia in a temperate coastal region. The business has four 4.5-star-rated cottages 

(Two-Bedroom Rose and Fleur; One-Bedroom Billabong and Jumbuck) that are located on 

16 acres in a pastoral landscape. The accommodation provides comprehensive self-catering 

facilities and breakfast provisions. The buildings are of different ages and have different 

wiring and design features pertinent to the development approvals of that time. Firewood is 

available from a centrally located store and guests can top up their basket. Gas is delivered to 

each cottage in 45 kg tanks. Water is harvested from each cottage’s roof and stored in a tank, 

with other interconnecting rainwater tanks on the property providing backup supply.  

The accommodation business is marketed to people who seek relaxation in a rural 

setting, to spend time as a family group or for couples enjoying a romantic break. From 

previous research conducted by the firm 95% of the guests are domestic travellers. 

Importantly, at the time of the study the business did not use its eco-certifications overtly as a 

promotional benefit. From structured conversations when making their booking we found 

almost all guests choose the property for hedonic reasons (comfort, design, rating, reviews) 

and did not suggest guest parties were environmentally conscious travellers.  

 

Amenities audit 

A smart service system designed to help guests achieve resource conservation depends on the 

particular amenities at the accommodation business. Thus, similar to  Stewart et al.’s (2013) 
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water monitoring study, where household appliances were audited to assist further analysis 

and interpretation of consumption patterns, it was necessary to list all equipment. Following 

the earlier approach, a list of energy mix and water-energy relevant features was compiled to 

assist future usage analysis (Table 5.1). For example, water usage implicates two energy 

sources, gas for heating and electricity when drawing water from the rainwater tank for the 

tank pump. Gas is also used for cooking. The primary energy for heating are wood fires with 

log basket inside cottages. Electricity is used for reverse cycle air-conditioner plus 

appliances, lighting and entertainment equipment.   

The audit also included listing pro-environmental amenities that are available to help 

guests mitigate their resources use (Table 5.2). For thermal comfort, guests may use ceiling 

fans, open windows and doors (which have fly screens). To keep the inside room temperature 

warm or cool all curtains are thermally backed and have pelmets. Blankets are provided for 

warmth. There is a gas kettle for heating water using a jug to measure the exact cup quantity. 

Water fixtures are all fitted with restrictors and toilets all have dual flush. One cottage (Rose) 

has a water saving cistern with a built-in sink. All bulbs are energy saving fluorescent bulbs. 

Responsible use of the pro-environmental amenities, therefore, helps guest self-regulate their 

resource use. These may be different at different tourist accommodation businesses and it is 

therefore critical to undertake these audits and identify savings opportunities. 
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Table 5.1: The full range of amenities in the self-catering cottages that provided the 

context for this study 

Location Amenity/ equipment Energy Water 

Kitchen Cooktop gas  

 Oven gas  

 Microwave electric  

 Dishwasher electric/gas hot and cold 

 Washing machine electric cold  

 Sink electric/gas hot and cold 

 Kettle electric  

 Toaster electric  

 Large fridge freezer b   

 Small fridge/freezer a+ c electric  

 Iron electric  

 Light electric  

 Cooktop fan electric  

Living 

room 

TV electric  

 DVD electric  

 Sound system electric  

 Two laps electric  

 Two wood fires b   

 Wood fire a+b firewood  

 Ceiling lamps electric  

 Reverse cycle a/c electric  

Bedroom Two lamps electric  

 Portable heater electric  

 Blanket electric  

Bathroom Large bath 160 L a electric/gas hot and cold 

 Medium bath 120 L b electric/gas hot and cold 

 Small bath 90L c electric/gas hot and cold 

 Shower electric/gas hot and cold 

 Three lights electric  

 Fan electric  

 Toilet electric cold 

 Hair dryer electric  

Outside Three lamps electric  

a: Jumbuck & Billabong; b: Rose; c: Fleur  
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Table 5.2: Pro-environmental amenities that help guests reduce energy and water use 

Pro-environmental amenities Number, location 

Key tag 1 

Ceiling fans bedroom & living room 

Pelmets all rooms 

Thermal backed curtains all rooms 

Opening windows  all rooms 

Fly screens windows and doors all windows/doors 

Food scraps bucket 1 

Recycling bin 1 

Bed blanks 1 

Living room blanket 1 

Gas kettle and water jar 1 

Standby off eco-switch 1 

Light bulbs fluoro all 

Toilet dual flush all 

Integrated basin/cistern  1 in one cottage 

Shower head, taps restrictors all 

 

Research design and analytical steps 

The case study business was used not only to develop the smart service system, but also to 

research the impacts it might have on guest behaviour. Thus, a research design was necessary 

to evaluate the impacts of the system both in terms of actual savings, but also in relation to 

qualitative changes in guest behaviours and experiences. To this end, a mixed research case 

study methodology was designed which included quantitative surveys (screening and 

departure satisfaction surveys), monitoring (intelligent technology and smart metering), an 
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experimental intervention and qualitative research (observations and guests’ comments in the 

departure survey) (Figure 5.4). A mixed method is an accepted social research methodology 

to deepen and broaden understanding and suited for interdisciplinary research (Olsen, 2004). 

It is recommended to test Positive Psychology theory (Lopez & Gallagher, 2009) and to 

understand occupant behaviour in buildings (Tweed, Dixon, Hinton & Bickerstaff, 2013). 

This design enables triangulation of data, defined as ‘mixing of data or methods so that 

diverse viewpoints or standpoints cast light upon a topic … use of survey data with interview, 

is a more profound form of triangulation’ (Olsen, 2004, p. 103). There are four types of 

triangulation (Denzin, 1970) which have been applied to this study: i) combining 

triangulation of data; ii) conferring with the property’s co-host (investigator triangulation); 

iii) combining two contrasting scales in the satisfaction survey; and iv) benefiting from the 

theoretical triangulation of two fields ( Adaptive Behaviour and Persuasive Communication)  

 

Figure 5.4: Mixed methods research design tested in the case study business 

Guests were notified of data collection via information on host’s website, in their 

confirmation letter and during the host’s presentation when guests arrived. Ethical clearance 
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was gained from Griffith University. No guest questioned an invasion of their privacy. Three 

questers of the accommodation’s bookings are made by telephone; those guests who book 

online were also telephoned so all were asked if they were a returning guest and their reasons 

for visiting. The booking details and responses were recorded in an individual file and copied 

for the researcher. Each Intervention Group guest party was assigned a number to the 

booking sheet. 

Data accumulated from taking the baseline reading at check-in 15:00 baseline, and then 

recording consumption to 7 am every day, so the first day was 16 hours duration, day two 

was 44 hours (combining the 16 hours for the first night and the 24 hours of the second) and 

so forth. Consumption for each day period was calculated and a daily paper report delivered 

by 7:30 am. Following check-out all guests were asked to complete a departure survey which 

asked for their response to eco-feedback. 

Total consumption for the duration of each guest stay was recorded in an Excel 

spreadsheet with booking details for party size, duration, date of their visit. The mean average 

was calculated per night and per guest for electricity, firewood, gas and water. Every week 

the Excel spreadsheet was updated and checked before transposed to SPSS. Variables were 

checked in SPSS using Explore option for outliers, and then the original consumption output 

from the Spider was re-examined. There were only a few examples of human error. Most of 

the outliers actually reflected intense resource use, or low consumption due to guests arriving 

late and spending most time off property (e.g. wedding).  

Ensure validity and reliability 

Several tests were undertaken to ensure calibrations were accurate. This involved filling 

premeasured jugs with water to and to running TV to check scaling of csv output. 

Throughout the study a daily manual reading of electricity, gas and water meters for each 
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guest stay was undertaken to ensure accuracy. Data was recorded listing cottage, data and 

time. There was one  occurrence of an electricity sensor not functioning, this was replaced.  

All guests are different and it is challenging to compare resource use and conservation 

potentials. Several assumptions had to be made to be able to undertake the resource use 

analysis. For example, despite different arrival and departure times, all guests were assumed 

to have stayed the same time in the cottage. This was necessary as guests’ movements 

(including arrival) were not always observed or recorded. The official check-in and check-out 

periods are 15:00 and 11:00 respectively. Thus, these times were used for consistency so that 

each case is measured over the same time commencement/ending periods. This introduces 

some inaccuracy and is a known limitation. Further more detailed analysis could detect actual 

‘occupancy’ by various types of sensors, including also water and energy use patterns that 

indicate whether a cottage is empty (i.e. baseload) or whether visitors are likely.  

Finally, as with all case studies, it may be difficult to generalise from the insights 

generated in this particular study. Other self-contained B&B style accommodation may be 

located in a different geographic context, have different guest profiles, amenities and 

resource use patterns.  

 

Learnings 

The smart service system and the associated methodology presented in this paper contribute 

to the field of sustainable consumption and production for service industries. More 

specifically, by sharing a smart system approach which combines both intelligent and social 

technologies it may be possible to catalyse and stimulate further development in this area. 

The project discussed here demonstrates that staff can have a positive influence on resource 
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conservation as well as on improving the service delivery for customers who increasingly 

expect firms to take responsibility of their footprints (Warren & Coghlan, 2016). 

 

Training given to the hosts (the author and three others at the case study business) 

used a vocational education training method, including role play and marked assessments. 

Initially the hosts were nervous about approaching guests but applying the training built their 

confidence and positively contributed to their service delivery (details of the VET training are 

available upon request). The smart system (which cost $50,000) now has eight patents in 

progress and has an international trademark MyGreenButler (see www.mygreenbutler.com). 

Further trials of the system are underway in three countries. Output is shared with the United 

Nations’ One Planet programme for sustainable tourism and sustainable consumption and 

production. 

 

Conservation actions and resource use 

The experiment achieves savings in firewood (38%), electricity (33% and gas and water (20-

21%). These are savings achieved by guests applying free-will conserving behaviours to 

normal everyday life social practices. Fiscal savings contributed to protecting 40 local Brush-

Tailed Rock Wallabies and 14 baby orphaned wombats. 80% of guests said they found the 

feedback information and advice ‘strongly added’ ‘added’ to their stay experience. Guests 

were persuaded by the host to adapt their behaviour for thermal comfort and modify their 

everyday routines. Behavioural changes involved acclimatising to the local weather and most 

likely using pro-environmental amenities (windows, ceiling fans, showers), although this 

study does not verify the frequency and range of adaptive actions. The measurable reduction 

is a significant finding for tourist accommodation, a service industry built around the 

traditional hospitality principle of not intruding or inconveniencing guests’ comfort or 
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satisfaction (Chathoth et al., 2014). Thus, often and because of the above assumptions 

resource use in accommodation is high (Eras et al., 2016). The importance of identifying new 

ways of saving resources in accommodation should not be under estimated because in many 

destinations tourism accounts for a significant share of local consumption. For example San 

Diego welcomes 34 million visitors (San Diego Tourism Authority, 2018) to a destination of 

1.3 million inhabitants (Suburban Stats, 2017) that records one of the most energy intensive 

water supplies (Lam et al., 2017). More sustainable levels of consumption by the local 

hospitality industry might be achieved by openly drawing on guests’ character strengths to 

conserve (Warren & Coghlan, 2016) and requires re-engineering the notion of hospitality to 

reach cleaner production goals (UNFCCC, 2015).   

 

The majority of accommodation investment for cleaner production tends to be devoted to 

eco-efficiencies delivered by new technology rather than eco-conservation achieved by staff 

or maybe guests (Warren, Becken, 2016). However, resource savings through conservation 

may come at a lower capital expenditure than technologies and without the associated 

manufacturing and disposal impacts. Besides reducing consumption, eco-conservation 

minimises existing equipment use to increase system durability and may decrease 

maintenance. Conserving resources thus has much broader carbon reduction benefits.  

Further, the synergy between host and guest within this smart service experiment 

suggests opportunities for a tourist accommodation to make sustainable tourist 

accommodation transitions. By linking Materials, Competency and Meaning using the smart 

service called My Green Butler conserving behaviours indicate a positive tourism future. As 

a result of this study My Green Butler is now being trials in three countries with the support 

of destinations like the City of Sydney, Lake District Foundation and Dubai Sustainable 

Tourism Initiative. Destination managers or accommodation providers who are interested in 
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trialling this smart service can contact the inventor Christopher Warren 

christopher@mygreenbutler.com 
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Introduction 

Sustainability in tourism is becoming more mainstream, but how businesses can engage 

guests to be active partners in reducing resource consumption remains elusive. Tourism is 

resource intensive (Gössling et al., 2012), and without intervention resource consumption 

may double by 2050 (Gössling & Peeters, 2015). While technology-based efforts to improve 
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efficiency have shown potential for savings (Warren & Becken, 2017, see Chapter 2), in 

isolation these efforts are insufficient to make meaningful reductions (Melissen, Koens, 

Brikman & Smit, 2016). As approximately half of direct resource consumption is related to 

guest rooms (City of Melbourne, 2007a, 2007b), involving guests in resource efficiency and 

conservation programs is critical (Hawkings & Vorster, 2014).  

Previous research on guest engagement is limited owing to hosts’ discomfort with 

raising environmental concerns with their customers (Villarino & Font, 2015). Green hotels 

commonly do not ask guests to conserve resources, perhaps thus contributing to ‘myopic’ 

sustainable marketing communication (Belz & Peattie, 2009, p. 153). Therefore, new guest 

engagement approaches that do not compromise the host’s reputation need to be explored. 

Tourism operators need to move beyond one-way communication and develop a dynamic 

multidimensional process that co-creates experiences in the service relationships (Brodie, 

Hollebeek, Juric & Ilic, 2011). Thus, the focus is on influencing guest behaviour through 

interactive persuasion rather than standard pro-environmental messages. Guests may not be 

able to reduce consumption on their own because they lack specific knowledge of their 

environmental impacts (Juvan & Dolnicar, 2014a; Warren, 2012b), and monitoring their 

consumption is not sufficient to achieve reductions (Melissen, Koens, Brikman & Smit, 

2016). To be successful in conserving resources, guests require specific information, skills 

and opportunities (Lee & Moscardo, 2005). Earlier research has shown that the majority of 

guests are willing to receive such support (Warren & Coghlan, 2016, see Chapter 4).  

An engagement approach using multiple steps can become a shared responsibility 

between hosts and guests (Warren, Gripper & Claringbould, 2012). Engagement requires 

stepping beyond sharing green values to jumping forward into a reciprocal arrangement 

where the accommodation provider can apply ‘house rules’ (Tucker, 2003) and persuasively 

communicate pro-environment information to help guests apply skills that deliver improved 
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sustainability outcomes. This paper’s original contribution reports on the first guest 

engagement study to measure response to persuasive techniques to save energy and water. 

The persuasive effort involves the innovative integration of interpersonal communication, 

sequential influence and daily eco-feedback, which as a whole facilitate a co-created 

experience. 

Literature review 

Resource use in tourist accommodation 

The literature on environmental management in tourist accommodation is considerable. Key 

studies have focused on the implementation of environmental management systems (Chan, 

2009), audits and benchmarking (Becken, 2013), technological solutions (Mak et al., 2013), 

corporate and personal values (El Dief & Font, 2012) and economic outcomes resulting from 

environmental initiatives (Stipanuk, 2001). A few studies mention guest involvement in water 

and energy saving through the use of key tags (Nikolaou, Vitouladitis & Tsagarakis, 2012), 

towel/linen reuse (Nicholls, & Kang, 2012), offset opportunities (Levy & Park, 2011), sensor 

explanation cards (Baloghu & Jones, 2014), and environmental information or charging 

guests separately for energy (Leslie, 2007). However, in-depth studies of active guest 

engagement are lacking, despite recognition that effective environmental strategies involve 

all stakeholders, including guests, working with the hotel’s efforts (Hays & Ozretić-Došen, 

2014). 

One key barrier to involving guests in reducing consumption relates to accommodation 

providers’ scepticism that guests are interested in participating in programs, especially in 

luxury hotels (Jarvis & Ortega, 2010; Leslie, 2001; Vernon, Essex, Pinder & Curry, 2003). 

Instead, providers focus on soft pro-environmental infrastructure which results in small 

savings without affecting guest satisfaction, such as in-room sensors and energy-efficient 

TVs (Susskind, 2014). The overall environmental benefits remain low. A more progressive 
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strategy would be to encourage an awareness of consumption patterns through a process 

similar to mindfulness (Coles et al., 2014; Garay & Font, 2013). Mindfulness refers to being 

in the present, using self-regulation and control to monitor one’s thoughts and behaviours 

(Bishop et al, 2004; Langer & Moldoveanu, 2000), and has been linked to lower materialism 

(Brown & Kasser, 2005) and reduced ecological impact (Rosenberg, 2004).
1
 Barber and 

Deale (2014) suggested that mindful guests would like eco-feedback that puts them in control 

of consumption, while Cvelbar, Grün & Dolnicar (2016) recommend targeting different 

messages at distinct guest groups, notions explored in more detail in this study.  

To date, only seven studies have specifically focused on measuring guests’ resource 

saving – specifically, in relation to towel reuse (Warren & Becken, 2017, see Chapter 2). One 

of these is a large study (N = 2,416) that involved interpersonal communication and 

commitment (Baca-Motes, Brown, Gneezy, Keenan & Nelson, 2013). At check-in, guests 

who supported the hotel’s environmental ethos (by ticking ‘YES’ on a card) were given a 

Friends of the Earth pin to wear. Findings showed that these guests were more likely to keep 

their towel for reuse (80 per cent for a general environmental commitment and 63 per cent for 

a specific towel-reuse commitment) than those who had not committed (53 per cent). The 

study successfully demonstrated that commitment-gaining and reciprocation can increase 

pro-environmental behaviour on a single service aspect. Nevertheless, to save energy and 

water across a multitude of amenities where resource usage levels are unfamiliar to guests 

requires an innovative step-jump in hospitality engagement. 

Persuasive communication 

Persuasive communication, which includes verbal, non-verbal and imagery components 

(Gass & Seiter, 2014; O’Keefe, 2016; Perloff, 2010), is more sophisticated than the 

asynchronous (one-way) approach of advertising. It involves ‘a symbolic process in which 

communicators try to convince other people to change their attitudes or behaviours regarding 
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an issue through the transmission of a message in an atmosphere of free choice’ (Perloff, 

2010, p. 12). Persuasion can influence an individual’s mental state through steps that seek to 

change attitudes, which may lead to a change in behaviour (O’Keefe, 2016). Persuasion 

differs from compliance-gaining in that the latter is focused on changing behaviour without 

necessarily changing attitudes (Gass & Seiter, 2014).  

Persuasive communication involves multiple contacts in a dialogue (Perloff, 2010), 

where perceived trustworthiness and credibility of the communicator can affect the success of 

influence or compliance techniques (McCroskey & Teven, 1999). As mood and age 

differences may also influence persuasion because of value differences or topic relevance, 

successful communicators modify their approach to match the audience (Curtin, 2010; 

O’Keefe, 2016). A defining factor is the persuasiveness of the communication context. Social 

situations include subtle cues found in face-to-face meetings (Gass & Seiter, 2014), and they 

may also be sensitive to direct and indirect messages, depending on culture (Wiseman et al., 

1995).  

Politeness theory (Brown & Levinson, 1987; Kitamura, 2000) provides a framework to 

further develop interpersonal communication tactics. Individuals seek to maintain two kinds 

of face: positive to gain respect and negative when feeling constrained by others. 

Understanding the politeness threshold for both the communicator and persuadee is essential 

to encouraging behaviour change. Individuals are less likely to comply with requests if their 

face is threatened (Gass & Seiter, 2014). Face-threatening acts can occur when a 

communicator does not care about the persuadee’s feelings (Kitamura, 2000). 

In situations where we cannot say exactly what we wish, we apply language techniques 

to convey a message without threatening (Holtgrave, 2008). Techniques include the friendly 

approach of positive politeness (indicating similarities or expressing appreciation) and a 

formal approach of negative politeness (by using advice or respecting another’s right not to 
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be imposed upon) (Kitamura, 2000; Brown & Levinson, 1987). Politeness tactics could 

therefore be incorporated into pro-environmental behaviour change strategies at tourist 

accommodations. 

Reciprocation through persuasive social exchange 

Like politeness, social exchange offers a powerful persuasive communication situation 

(Perloff, 2010), which can encourage reciprocation where individuals feel obliged to repay 

favours, gifts or helpfulness. Exchange relies on the potency of exchangeable items that 

individuals might possess and the value of these items for others (Callaghan & Shaw, 2002). 

Social structures enable individuals to employ persuasion as either reciprocal or negotiated 

exchanges (Cook & Rice, 2006). Reciprocation is ‘one of the most potent weapons of 

influence’ (Cialdini, 2009, p. 19), as the process of reciprocation generates emotions (Cook & 

Rice, 2006) that can then contribute to sustained reciprocation. Feelings of trust can evolve as 

the exchange continues, increasing the positive affect between the actors and perpetuating the 

persuasive communication relationship. In the context of behaviour change, reciprocation is 

an important consequence of social exchange. 

Earlier research has identified the importance of negotiated exchange within a 

hospitality context as a method of control (Lynch, Molz, McIntosh, Lugosi & Lashley, 2011) 

– for example, in the context of house rules of a smaller accommodation establishment 

(Tucker, 2003). The question then arises as to whether reciprocal exchange could be a 

persuasive method for encouraging guests to save resources. Dolnicar and Grün (2008a) 

concluded that the best way to encourage visitors to take pro-environmental action was for 

hosts to ask them to behave as ‘guests’, implying the accepted social protocol of following 

rules in unfamiliar places. The host–guest relationship offers an ‘intense social exchange’ that 

could be a focus for tackling sustainability in tourism (Selwyn, 2000, p. 80). The negotiated 

host–guest exchange may therefore be the first step in what could be a positively reinforcing 
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communication beyond passively opting into corporate social responsibility programmes 

(Levy & Park, 2011).  

The medium: Interpersonal persuasion 

The social exchange framework entails a dynamic communication process that enables 

communicators to tailor their message to the receiver (Perloff, 2010). To be effective, the 

persuadee must perceive communicators as credible, conveying both expertise and 

trustworthiness (O’Keefe, 2016). A proposed third dimension of credibility is goodwill, 

where communicators convey understanding, empathy and responsiveness (McCroskey & 

Teven, 1999). Credibility is relevant in the context of hospitality, and is established from 

expertise of the host with regard to sustainable practices at their property (Nikolich & Sparks, 

1995) and trust developed with the guest (Wang, Law, Hung & Guillet, 2014). Hospitality 

employees who demonstrate expertise and have a relaxed tone improve customers’ 

reciprocity (Kang & Hyun, 2012).  

The message approach: sequential influence techniques 

Sequential influence techniques involve multiple steps that can improve overall 

persuasiveness (Perloff, 2014). One such technique is pre-giving – providing a gift followed 

by requesting compliance (Gass & Seiter, 2014). The pre-giving approach encourages the 

persuadee to comply with the communicator’s request by stimulating positive emotions like 

gratitude for the favour or a desire to reciprocate and repay the communicator (Burger, 

Sanchez, Imberi & Grande, 2009). In the accommodation context, an established practice is 

for hosts to use initial guest contact to convey rules within exchange (Tucker, 2003; 

McIntosh, Lynch & Sweeney, 2010). Such exchange could apply sequential influence 

techniques to encourage reciprocal pro-environmental behaviour. These techniques could be 

enhanced by applying social contact influences that ‘break the ice’ and stimulate commitment 

(Guéguen et al., 2013; Joule, Bernard & Halimi-Falkowicz, 2008) – for example, through 
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light physical touch (e.g. shaking hands) (Hornik, 1992) or smiling (Vrugt & Vet, 2009). 

Preparatory methods, like signing an agreement or being advised that the receiver is free to 

comply with a communicator’s request, have been shown to increase commitment (Baca-

Motes et al., 2013; Joule et al., 2008).  

The message: Technical information 

To further increase message persuasiveness, the communicator can identify consequences of 

action, make recommendations and then state a conclusion. In other words, the message 

needs to be specific as to why the persuadee should take the desired action. Proposing a 

consequence resulting from an advocated action that is valued by the persuadee is more 

persuasive than consequences that are not valued (O’Keefe, 2016). 

Currently, our understanding of how to communicate sustainability to guests is limited. 

Most tourism businesses have conveyed facts about their sustainability practices rather than 

presenting customer-centred experiences (Vallarino & Font, 2015). Graphs and technical 

content in sustainable tourism messages were found to be less appealing than emotional 

imagery and text (Wehrli et al., 2014), and while social influence may be important, it can be 

less effective if it raises feelings of guilt (Coulter & Pinto, 1995). The challenge is to frame a 

host’s (technical) resource message in a way that is valued by guests.  

Currently guests have no way of learning their resource consumption level in a hotel 

room. Juvan and Dolnicar (2014b) recommended that guests be given metered eco-feedback 

on their electricity use (as implemented in some accommodation sites, personal 

communication with manager of Ecolodge, Chile, 15 June 2015). As how tourists respond to 

such eco-feedback has not been studied, research is needed to examine whether eco-feedback 

would result in normalising conservation behaviours (Noel, Schultz, Cialdini, Goldstein & 

Griskevicius, 2008) without compromising satisfaction. To contribute to closing this gap, our 
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study aims to measure the impact of persuasive communication on guests’ pro-environmental 

behaviour and their stay satisfaction. We address three research questions:  

1 Can pro-environmental persuasive communication reduce guest resource use? 

2 How do guests respond to sequential influence techniques encouraging them to save 

resources? 

3 Does pro-environmental persuasive communication (negatively) affect guest 

satisfaction? 

These questions contribute to the understanding of raising the sustainability of tourism and 

specifically, hospitality, by inviting guests to be active participants in reducing resource 

consumption through an interpersonal persuasion process that breaks through societal barriers 

(Melissen, Koens, Brikman & Smit, 2016). 

Methodology 

Overview of research design and study site 

This section provides a brief summary of the quasi-experimental action-research design 

(Figure 6.1). Action research is well suited to problem solving and field-based research, and 

is emergent and responsive, relying on a reflective process to facilitate an adaptive research 

design (Zuber-Skerritt, 2012). Through reflection, the participants, and in particular the 

researcher, can engage in learning, critical analysis and practical improvements of the 

intervention to achieve the desired outcome. A mixed methods approach involved collecting 

guest profile data, monitoring electricity, gas and water consumption at each cottage, and 

using sequential influence techniques as an intervention. Observations, ethnographic methods 

and a departure survey completed the experiment.  
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Figure 6.1: Overview of the research design 

 

The research had three distinct phases using two types of intervention (Table 6.1). A 

baseline of guests’ profile and their resource use was maintained throughout. Phase 1 

compared Intervention 1 with Control 1 (8 May–15 October 2015). Phase 2 compared the 

Intervention 1 with Control 2, with an ethnographic study and departure survey (16 October–

29 December 2015). Phase 3 compared Intervention 2 with Control 3 and continued with the 

ethnographic study and departure survey (30 December–7 March 2016). Each of these 

elements is explained in the subsequent sections.  
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Table 6.1: Research timeline and phases 

Method Description Phase 1: Benefit-led 
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Guest 

profile 

Party size, tariff type, 
origin 

                     

Monitoring Cottages' electricity, gas, 
water use monitored by 

minute 

                      

Control 

groups 

No persuasive 

sustainability request 
                      

Intervention 

groups 

Commitment gaining, 
presentation, daily eco-

feedback, occasional 

assistance 

                      

Ethno-

graphic 

study 

Informal conversations, 

observations field notes, 

reflective notes 

                      

Departure 

survey 

Self-completion 

satisfaction survey after 
checkout 

                      

 

The site was Crystal Creek Meadows in Kangaroo Valley, New South Wales, Australia. 

The property has four 4.5-star-rated cottages that provide comprehensive self-catering 

facilities. Of critical importance to the validity of this research is that while the business 

holds sustainable tourism certifications, it is not marketed as an eco-resort. Potential 

customers are attracted by the rural setting, interior comforts, children’s activities and day spa 

services. The hosts live on the property, but the accommodation reception is a separate 

building away from the main dwelling, and cottages are spread across the 16-acre site to 

maximise privacy. Guests can choose their level of interaction with the hosts after check-in.  
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Data collection 

Data on guest profiles, resource use, response to the interventions and satisfaction with the 

accommodation experience were collected across the three different phases.  

Guest profiles and resource consumption data 

After guests’ reservation details were recorded, parties were randomly selected to participate 

in the intervention or to function as a control. This selection was important to randomise the 

potential impact of cottage type on resource use patterns. All cottages were monitored using 

smart meter technology. A total of 302 bookings stayed between 8 May 2015 and 7 March 

2016, representing a total of 759 guests (644 adults, 117 children) with an average stay length 

of 2.3 nights.  

Intervention 

Two types of intervention were used. Intervention 1 was tested in Phases 1 and 2 (N = 91 vs. 

N = 139 bookings in the control group). Intervention 2 was examined in Phase 3 (N = 28 in 

the intervention vs. 44 in the control group). No differences were found between Intervention 

Groups 1 and 2 and the control groups in terms of demographic and travel-related variables, 

providing evidence that the random assignment was effective. The interventions consisted of 

sequential influence techniques (summarised in Appendix B.1) delivered by the host through: 

(i) verbal commitment-gaining tactics at check-in; (ii) presentation in the cottage; 

(iii) encouragement of free-will commitment by asking guests to sign a pledge; and (iv) 

printed daily eco-feedback with personalised messages delivered to the cottage at 7.30 am.  

Two presentation approaches were tested: in Intervention 1, the host focused on the 

guest’s self-benefits by highlighting positive features of the cottage, whilst in Intervention 2, 

the host directly recommended that guests use the cottages’ pro-environmental infrastructure 

and provided instructions on how to minimise resource consumption.  
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Ethnographic data/guest response 

The ethnographic study (Phases 2 and 3, October–March) involved recording each guest 

interaction in detailed field notes (200–450 words covering commitment gaining, response to 

eco-feedback and informal conversations when offering assistance). Interventions 1 and 2 

produced 55 guest-party bookings (93 per cent of the total). Source materials were both 

verbal (speech acts, utterances, overlaps, incompletions in speech and changes in party 

speaking) and non-verbal communications (silence, gaze) (Krippendorff, 2013) and 

expressions of positive or negative face as well as examples of positive and negative 

politeness (Brown & Levinson, 1987). Time spent with guests was five to 20 minutes for 

commitment gaining/presentation. Additional time was spent with guests on demand (e.g. 

helping them set their fire). Daily observations were made when the first author delivered 

eco-feedback sheets and, through 41 analytical memos (110–480 words each), was able to 

compare all guest parties staying on the property along a timeframe that allowed comparisons 

across similar weather conditions.  

Departure data/guest satisfaction with the accommodation experience 

At check-out, guests were asked to complete a survey (one per booking), with 86 per cent 

completed (Phases 2 and 3, October–March). Afterwards, in informal conversations guests 

added to the ethnographic data. A limitation was that not all guests wished to converse at this 

time as the rest of their party were often set to leave. 

Analysis 

Baseline analysis 

Booking details were entered into the statistical software package SPSS 23. Resource use was 

measured in one-minute pulses, recorded for each guest party booking and verified by 

manual meter reading. Total consumption rates for each guest stay were measured from 3.00 

pm (check-in time) on their day of arrival to 11 am (check-out time) on their day of 
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departure. To normalise resource use data, the total amounts were then divided by the number 

of hours for each booking. Cleaning of data resulted in the removal of one outlier from the 

intervention group who used a very small amount of gas or water during their one-night stay. 

Data on use of use of water, gas and electricity were not normally distributed, and a non-

parametric test (Mann-Whitney test, Field, 2013) was used to test differences amongst 

groups.  

Ethnographic analysis 

As part of the action research approach, the host was both actor (implementing the 

interventions) and researcher, observing guests at the time of the persuasive communication 

arguments, observing them during their stay and reflecting on persuasion theory, politeness 

theory and the concept of hospitality whilst on site. The ethnographic method is well suited to 

theory development, where theoretical constructs can be compared in the field to develop a 

deep understanding of the application of the relevant theory in practice (Snow, Morrill & 

Andersen, 2003). The researcher noted how his tone, the guests’ emotional state upon arrival 

and their negative face affected message delivery. As this research evolved, the content of the 

persuasive communication intervention was adapted from guest self-benefits (Intervention 1) 

to recommending use of pro-environmental infrastructure (Intervention 2). This ‘enhanced 

persuasion’ was considered important, as the on-going analysis of guest resource use 

indicated a ceiling on guests’ savings during the first intervention.  

Coding of field notes and analytical memos occurred in two ways (Saldana, 2013).The 

first cycle involved initial coding using NVivo to segment and breakdown the data and 

compare Interventions 1 and 2, followed by a reinterpretation of conversations and behaviour 

(Krippendorff, 2013). The second cycle of coding involved focused, axial and finally 

theoretical coding to find the central theme.  
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Departure survey analysis 

Departing guests were asked to self-assess whether they actively tried to reduce their 

electricity, gas, water or firewood use. Interventions 1 and 2 participants were further asked 

whether the daily eco-feedback information added to or detracted from the experience of their 

stay. In addition, a pre-existing satisfaction scale was used to measure the cognitive, affective 

and conative aspects of satisfaction (Robinot & Giannelloni, 2010).  

Guests were asked (1) ‘In general, how satisfied are you with the services supplied by 

the accommodation?’; (2) ‘If a member of my family or a friend was looking for 

accommodation, I would readily recommend this accommodation?’; and (3) ‘If you had the 

chance to come back, would you do so?’ All three questions used a five-point Likert scale. 

An overall satisfaction index was created that ranged from 3 (very best) to 15 (very worst) 

and was then collapsed into three categories (highly satisfied, satisfied, less satisfied) to 

provide a greater sample sizes.  

Three further questions specifically assessed guests’ perceptions of property attributes, 

again using a five-point Likert scale: (1) ‘How well do you think staff understood your 

specific needs?’; (2) ‘Comparing (property) with other self-contained accommodation you 

have stayed at would you say the quality of services and facilities were (higher/lower)?’; and 

(3) ‘Considering your overall experience at (property) how would you rate its value for 

money?’ A service attribute index was created using the metric (3 to 15) described above. 

Again, to overcome issues associated with small sample sizes, respondents were collapsed 

into three groups. Chi-square tests assessed differences amongst groups.  

Results 

Reducing guest resource use through persuasive communication 

Analysis of the resources consumption figures from control groups and the intervention groups 

shows that pro-environmental persuasive communication can be successful. For the benefit-led 
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Intervention 1 (that is, Phases 1 and 2), electricity use (median = 207 kWh per hour) was 

significantly lower than for the control group (median = 255 kWh per hour) (Table 6.2). The 

effect size indicates that 26.7 per cent of difference in electricity use between these groups was 

due to Intervention 1. The differences for gas (Intervention 1 median = 0.016 cubic metre per 

hour vs. 0.018 cubic metre per hour for the control group) and water use (Intervention 1 median = 

14.4 litres per hour vs. 15.1 litres per hour for the control group) were less pronounced. 

Accordingly, the effect sizes for gas and water were smaller, and for water consumption the 

difference between the groups was significant at only the 10 per cent level.  

The test results comparing resource use of the recommendation-led Intervention 2 

group with the control group during Phase 3 show more pronounced differences. The median 

electricity use of Intervention 2 guests was 175 kWh per hour versus 251 kWh for the control 

group. The median gas usage was 0.008 cubic metres per hour versus 0.013 cubic metres for 

the control group, and the difference in water use was 9.3 litres per hour versus 14.0 litres per 

hour for the control group. The largest effect was on electricity use per hour with about 

41.4 per cent of difference in consumption being explained by Intervention 2.  

Table 6.2: Results of the Mann-Whitney test, comparing resource use across groups 

Resource variable Significance 

Test statistic 

U Effect size 

Intervention 1 

   Electricity per hour < 0.001 8,318 0.267 

Gas per hour =0.049 7,297 0.123 

Water per hour =0.091 7,159 0.111 

Intervention 2 

   Electricity per hour < 0.001 1,910 0.414 

Gas per hour =0.021 1,805 0.271 

Water per hour =0.006 1,846 0.326 
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The departure survey asked whether guest parties had actively tried to reduce 

electricity, gas and water use. A Chi-square test (χ
2
 [1, 120] = 6.652, p = 0.036) shows that 

guests in Interventions 1 and 2 were considerably more likely to try to reduce their resource 

use (80 per cent responded affirmatively) than those in the control group (58.5 per cent).  

Guest responses to sequential influential techniques  

During the course of the intervention, none of the guests rejected the presentation, and none 

asked for the eco-feedback sheets to be stopped. Two guest parties did not sign the pledge, 

whilst in some instances all members of guest party chose to sign.  

Using the ethnographic data, the researchers coded and analysed guest responses to the 

sequential communication, and seven categories emerged. Six of these categories contribute 

to two key dimensions of resource-saving persuasion: guests’ response to interpersonal pro-

environmental communications and determinants of their own saving behaviour (Figure 6.2). 

The six categories are explained below. The seventh category related to the context.  

Interpersonal pro-environmental communications 

Commitment gaining 

Three factors were important: flexibility, politeness and credibility. Guests arrived in 

different emotional states, requiring the host to be flexible when applying commitment-

gaining tactics – using personalised approaches during ice-breaking and tailoring the pre-

giving message to guests’ personal needs. Guest states included being happy, friendly, 

relaxed, business-like, distant, shy, quiet, tired, unwell and adversely affected by the weather, 

suggesting that a standardised script would not be sufficient in engaging guests. From the 

outset, guests demonstrated flexibility and an openness to accept the host. All guests in the 

Intervention 1 group agreed to be part of the experiment. With Intervention 2, the host first 

asked ‘Have you ever stayed in an eco-friendly cottage before?’ Four guest parties (Guest 39, 

94, 123, 142) said yes; one said ‘must have’ (Guest 36); and the remainder had not stayed in 
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eco-accommodation. All agreed to take the tour of the cottage’s resource-saving 

infrastructure and listen to the host’s recommendations on its use. Meanwhile, the 

ethnographic data collected during check-in and cottage presentation revealed a wide range 

of non-verbal guest communication, which was interpreted using politeness theory. Guests 

applied formal negative face the majority of the time during the presentation, and friendly 

positive face for those already in a happy holiday mood.  

The findings confirm that hosts must apply both negative and positive politeness tactics 

to improve persuasiveness. In the following negative politeness example the host apologised 

and used common ground with tourists from the UK to improve persuasion.  

Field Note for Guest 129: While they read the pledge certificate with Negative 

Face I said ‘Sorry you might think this is like selling double glazing’. ‘No there 

should be more places like this’.  

Politeness tactics built naturally from the first encounter, where flexibility was applied. In 

addition, communicator and business credibility were important. The host’s flexible and 

polite approach though the early sequences helped build credibility and trustworthiness (‘You 

seem the sort of person one can trust’, Guest 28 said and signed).  

Field Note for Guest 70: During the cottage tour X asked me to confirm his 

friend’s advice that it was more efficient to have the ceiling fan on all day as it 

would use less power than to start/stop.  

However, one guest (Guest 62) asked why the lounge light was on when they arrived, whilst 

another pointed out that a battery was missing from the gas stove’s lighter, requiring matches 

and leading to environmental waste (Guest 39). They saw these errors as contradicting the 

presentation, indicating the importance of attention to details to maintain credibility. 
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Presentation 

Components and delivery style of the presentation (Intervention 1 and Intervention 2) 

affected results. The benefit-led approach, Intervention 1, was well received by guests happy 

to see the indulgences (e.g. local produce, handmade chocolates and king-size bed) and many 

accepted the host’s presentation (including technical graphs) as part of their holiday 

experience. Some sat down to listen, occasionally inviting the host to sit with them. 

Comparing Intervention 1 with Intervention 2, the host found that highlighting benefits 

restricted later communication to provide precise advice to guests to save resources, because 

the politeness threshold had been set at a lower of level of eco-friendly resource 

consumption.  

Field Note for Guest 18 (Intervention 1): X said they hoped ‘we can still have 

baths’ [she had organised the trip so may have been worried about how the pitch 

was coming across to her friends]. I said that of course they could still have baths 

[to suggest moderation would have been crossing a threshold] but it was about 

‘not wasting’. X says ‘yes I know you are’ [she was gauging the situation].  

Memo 6/1: The fact that I am making a stronger pitch at the beginning makes me 

feel I can be more instructional in the eco-feedback sheets, because the first 

encounter was a recommendation rather than a hospitality one where the customer 

comes first.  

The more technical approach with Intervention 2 permitted the host to keep a negative face at 

key points during the presentation. This approach was felt to emphasise sincerity and 

normalise the message as guests expressed a wide range of emotional utterances, which – if 

the host joined in too far – derailed the conservation. Examples of emotions conveyed by 

guests indicated they were competitive, fun-loving, humorous, supporting, accepting, 

assessing, unsure, guilty and fearful.  
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Eco-feedback 

The host was able to personalise advice, which proved helpful for guests to learn and apply 

practices, making the eco-feedback a critical turning point in the persuasion sequence for the 

majority (see Appendix B.1). Some guests were disappointed with their performance and 

keen to improve, while a small minority appeared to find the advice patronising. These 

findings highlight the challenge of balancing tone and content. Guest party 142, who 

displayed strong green values rejected feedback, as it appeared to make them feel guilty 

across other lifestyle choices they made. 

Field Note for Guest 55: X commented on my pitch saying they were surprised 

upon arrival, but they found the eco-feedback good ‘especially this morning’ 

when they were under target. He also mentioned they talked about the impacts of 

preparing their own dinner in the cottage. 

Manageress’ eco-feedback from departing Guest 130: The guests said they loved 

getting report every day to see how they were doing. 

Field Note for Guest 60: X said he found the figures comparing other guests’ 

consumption ‘like big brother’ and did a little grimace.  

Saving behaviour 

Personal circumstances 

Three factors of personal circumstances influenced savings behaviour: needs, values and 

practicalities. Needs were non-negotiable, as for a number of guests the ability to save was 

affected by physiological and safety concerns. Some who claimed to hold environmental 

values were constrained by their physical need to keep cool or other physical constraints. For 

others, security fears made them uncomfortable leaving windows open at night with only 

closed fly screens (Guest 84), with Guest 139 admitting to locking windows in the city and 
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using air-conditioning at night as a consequence. Despite these constraints, several of these 

guests tried to reduce consumption after listening to the host’s advice and achieved savings 

below targets (Guest 139) or generously donated to the charity box (Guest 22).  

Guests’ values were a key driving force that affected persuasion outcome, and the host 

was able to work flexibly with guests’ values to increase persuasion. Those introduced to 

sustainability at work or those with environmental concerns were open-minded to the 

intervention, just as those who saw how practicing new behaviours could be applied at home. 

Most guests examined the technical graphs carefully and with interest. While a few guests 

readily participated in the intervention, the process of reducing resource use for groups of 

adults often brought out ‘team captains’ who encouraged others to modify their behaviour. 

Field Note: ‘Well I won’t do very well’ said the horse-riding sister. The other two 

sisters rallied and said ‘what do you do with your horse manure?’ ‘We pass it on 

for potting mix’. ‘Well then’ they said. 

Despite persuasion and infrastructure, guests face practicalities preventing them from saving 

resources. These include their travel party and the degree they can influence reciprocation, 

their desire to cook in rather than eat out, and their habits in terms of recharging electronic 

equipment. Such contexts appeared to pertain particularly to young families and guests from 

collectivist societies. Observations showed that guests’ knowledge of infrastructure affected 

capacity to save. Likewise some guests applied traditional practicalities to save. 

Field Notes for Guests 34 and 24: ‘This will be interesting for this one [looking at 

X] as she leaves all the lights on’ says Guest 34 who smiles and cups his wife’s 

face in his hands.  

‘did try (to save) with water but were less conscious with electricity, we used the 

bath but all used the same water’. (Guest 24)  
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Persuasion can only be effective within the realm of what is practically feasible for guest 

parties, as many internal factors also make demands on the guest party’s ability to save 

resources and keep harmony. 

Applying ‘house rules’ 

Overall, guests followed the house rules, even if they did not always agree: ‘well it’s your 

business’ (Guest 7). Many guests were prepared to reciprocate without challenging. In many 

cases they felt the experience matched their own values (‘We have to save our planet’ [Guest 

94]), felt obliged to comply with the host’s requests, or chose to ignore them:  

Field Note for Guest 60: X said they did not save and behaved as usual because it 

was their holiday  

Adoption, learning and contentment 

Observation showed guests followed advice from the eco-feedback sheets. The most obvious 

adaption was the use of natural ventilation by the intervention groups. Guests from the 

control group had not received the presentation and were unaware of the techniques and 

skills, resulting in higher energy use. Several guests responded competitively. 

Field Note for Guest 139: Despite their need for a/c at night and security fears I 

saw their windows open early in the morning (they had been open all night to 

benefit from lower temperatures). They made an effort to change practices.  

Some guests received more than four daily eco-feedback sheets during their longer stay (in a 

few cases during heatwaves). During this period the host found guests content and 

consistently maintaining their resource saving.  

Manageress’ eco-feedback: Guests 136 told Z that they ‘found the reports 

‘interesting’. We were delighted that we “smashed the record”’, but they also felt 

concerned for others who would have to try and beat their figures. 
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Some departing guests showed positive emotions that may have helped sustain their 

reciprocation. While this may have also been positive politeness they directly expressed 

interest, joy, pride, amusement and inspiration when talking about the experiment. Only a 

few instances occurred reflecting guilt or open dislike for the intervention. For example 

Guest 36 noted ‘a tendency to over regimentation’ in the departure survey.  

Field Notes for Guest 125: ‘Strongly Disagreed’ ticked for feedback information 

on departure survey; ‘Because I am aware of such issues and don't need to be 

reminded on holiday’. Yet during the cottage presentation they were very 

supportive of the programme's principles, however, their eco-feedback showed 

them their consumption was above target.  

Positive guest responses also helped sustain the host’s performance throughout the action 

research study. Just as guests enjoyed recognition that they were consuming resources 

carefully, so the host felt happy or disappointed with guests’ responses and performance. 

Many guests appeared to change their mental state to save resources, arriving with holiday 

expectations that did not include intensions of saving to an attitude of contentment at having 

made the effort. As this was by far the majority the host felt a genuine sense of appreciation 

from guests.  

In addition to the six categories that underpin the two key dimensions, context was 

critically important. Thus, knowledge of infrastructure and weather are included as additional 

factors that contribute to sustainable outcomes. 

Infrastructure and weather 

Guests’ responses to infrastructure indicated many actions were standard, common sense 

(sink vs. dishwasher) or nostalgic (gas kettle). Other items were greeted with good humour 

(bathroom clock facing the shower) or seen as innovative (toilet with integrated cistern), and 
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in some cases people wanted to take photographs and expressed an intension to buy. The 

existence of infrastructure added to the host’s credibility. 

Extreme weather occurrences (e.g. heat waves), unexpected weather (e.g. cold nights) 

or weather not prepared for (e.g. rainy days) strongly influenced consumption. On occasion 

guests resorted to using energy-intensive infrastructure instead of self-adapting. Feedback 

and advice were helpful in moderating guest consumption, but only as far as practicalities 

(and politeness) permit. 

Field Note for Guest 88: As I was leaving the cottage X asked for my advice ‘how 

would you warm up this cottage?’ (outside temperature 21ºC) I was surprised and 

said ‘you could put on more clothes (he was wearing a T shirt and shorts) or put 

the fire on.’ They appeared to be afraid to light the wood fire, fearing 

consequences for their 16-month-old son. 20 minutes later I delivered wood to 

find X wearing his jumper.  

Guest satisfaction 

Two indices were used in the departure survey: a satisfaction index and a service attribute 

index. Satisfaction was generally high for all groups (Table 6.3). The Intervention 2 group, 

who received a more technical form of communication, was slightly less satisfied than the 

two other groups, but the differences were not statistically significant (χ
2
 [1, N = 121 valid 

cases] = 7.076, p = 0.132). Similarly, no statistically significant differences occurred between 

the three groups for the service attribute index (χ
2
 [1, N = 120 valid cases] = 3.550, p = 

0.470). The results therefore show that the interventions did not compromise guest 

satisfaction. 
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Table 6.3: Guest satisfaction by group 

  Intervention 1 Intervention 2 Control 

 

Oct-Dec Jan-Mar Oct-Feb 

Satisfaction index       

Highly satisfied 60.0% 60.0% 80.3% 

Satisfied 23.3% 16.0% 9.1% 

Less satisfied 16.7% 24.0% 10.6% 

Attribute satisfaction 

  Highly satisfied 34.5% 29.2% 40.3% 

Satisfied 34.5% 41.7% 43.3% 

Less satisfied 31.0% 29.2% 16.4% 

Sample size N=30 N=25 N=66 

 

Guests who felt they reduced their resource use were no less satisfied than those who 

did not try (χ
2
 [2, 118] = 15.102, p = 0.128). Interestingly, when it comes to satisfaction with 

service attributes, guests who tried to conserve resources appeared to value their stay more 

than those who did not reduce resource use ((χ
2 
[2, 117] = 22.756, p = 0.030).  

To further explore whether actual resource savings affected satisfaction, the 

quantitative monitoring data were compared with satisfaction levels. No significant 

differences were found between the satisfaction index or service attribute index scores and 

resource use (Kruskal-Wallis test for non-parametric data). So while the median consumption 

level differed between the sample groups (Mann-Whitney: electricity p = .000, gas p = 0.12, 

water p = .006), their satisfaction rating was not dependent on the amount of resources used.  

Finally, the intervention sample was asked whether the daily information sheet with 

personalised eco-feedback affected their experience. Guests responded that the sheet 

‘strongly added’ (24.5 per cent), ‘tended to add’ (49.1 per cent) or was ‘neutral’ (26.4 per 

cent) to their experience. To overcome small sample size, this variable was collapsed into 
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two responses, namely ‘added to experience’ and ‘did not add to experience’. Guests who 

believed the sheet added to their experience were also significantly more likely to say they 

saved resources ((χ
2
 [2, 52] = 17.728, p = 0.000)), and they scored higher on the service 

attribute index (χ
2
 [2, 53] = 6879, p = 0.032). They had a similar satisfaction index rating (χ

2 

[2, 53] = 3.585, p = 0.167). Guests may consider eco-friendly features to be secondary factors 

and they may not have an overall impact on satisfaction (Robinot & Giannelloni, 2010).  

Guests who felt the experience was positive wanted to share their experiences with 

others at departure (after the survey was completed) and might hold conversations, 

occasionally up to 45 minutes (Guest 86). Overall none of the guests said the host’s 

presentation was inappropriate. 

Discussion 

This study investigated how guests can become active partners in driving sustainability in tourism 

by focusing on whether pro-environmental persuasive communication could lead to resource 

conservation. It also sought to understand how guests respond to sequential influence that 

encourages them to save resources and whether saving affects their stay satisfaction. The findings 

indicate that emphasising the benefits to guests of saving (Intervention 1) and teaching guests 

how to utilise the available infrastructure to save (Intervention 2) resulted in use of significantly 

less electricity, gas and water than by the control groups. Overall, guests accepted the sequential 

influence techniques and satisfaction was not compromised.  

Of particular note was the importance of social exchange and reciprocation (a ‘potent 

weapon’, Cialdini, 2009, p. 19), as pre-giving and detailed explanation led guests to reciprocate 

the accommodation’s efforts. In this study, customers accepted house rules (Tucker, 2003) and 

behaved as guests within the host’s domain (Dolnicar & Grün, 2008b). Despite negotiated 

exchange norms (Cook & Rice, 2006), the host was not challenged by any guest. Host credibility 

appeared to be established through expertise and trust (e.g., through the eco-feedback). A balance 
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had to be found between establishing expertise through technical information and maintaining 

guests’ interest. The majority of guests were prepared to study the graph and learn about 

infrastructure, and were impressed or surprised by the scope of technical eco-feedback. The 

provision of this technical information fostered reciprocation, as Intervention 2 guests saved 

most.  

Understanding the politeness threshold (Brown & Levinson, 1987; Gass & Seiter 2014) of 

guest and host appears essential in responding flexibly to the idiosyncratic nature of guests on 

arrival. An important finding for hospitality providers is that a negative face does not mean a 

negative view, but that a guest is concentrating on the message. Consequently, applying positive 

and negative politeness tactics enables the host to protect the guest and the host from losing face 

(Holtgrave, 2008). Using negative face can build integrity into the host’s technical knowledge 

and encourages guests to focus their attention. Negative politeness helps the host be direct and to 

be seen as taking seriously any guest concerns, as they explain consequences of inaction and 

recommends a better approach.  

Unpacking the process of persuasive communication and identifying thresholds leads to a 

better understanding of the two-way, interpersonal process of persuasive communication 

resulting from ‘spiralling engagement’ through multiple and sequential steps of communication. 

This process and the ensuing model are detailed next.  

Spiralling engagement 

An important feature of this study was to test a process for engaging guests in resource 

reduction, using a sequential approach that could be replicated by tourism practitioners. 

Figure 6.2 illustrates how more sustainable outcomes can be achieved through a host–guest 

partnership. The first step is to build empathy by gaining commitment, followed by 

presenting a pro-environmental infrastructure and savings programme to encourage 

reciprocation and providing eco-feedback, and finally appreciating guest efforts. 
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Figure 6.2: Model of spiralling pro-environmental sequential influence 

 Combined, these steps follow sequentially as communication spirals through the 

guests’ stay using multiple personalised persuasive messages that contribute to a transition in 

interpersonal contact. The word ‘multiple’ is essential and could help sustainable hospitality 

communication transition from its myopic focus (Villarino & Font, 2015; Belz & Peattie, 

2009) to co-created experiences. The dynamic quality of spiralling communication permits 

guests to evolve as collaborative partners as they gain new knowledge (Juvan & Dolnicar, 

2014; Warren, 2012b).  

The spiralling relationship can mediate the impact of eco-feedback. While the majority 

of guests in the study who received eco-feedback felt it added to their experience, one-fourth 

did not. Nevertheless, overall guests’ satisfaction levels were similar between groups, 

suggesting that while eco-feedback was not welcome by some, overall sequential influence 

techniques were acceptable, as demonstrated by a similar high rating of staff’s understanding 

of guests’ specific needs. To be replicable in other accommodations, guest relations staff 
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would need to be formally trained to deliver persuasion successfully, with infrastructure in 

place for guests to use.  

Some guests demonstrated mindfulness by focusing their attention on consumption and 

controlling their practices. However, motivations were complex (e.g. environmental 

concerns, competitiveness, complying with social norms), as were their reasons for not being 

able to save, indicating the need for more research on constraints to guests’ engagement. The 

focus of this study was on the interaction between host and guests, but further study should 

examine the application of character strengths and mindful consumption.  

There appeared to be no link between how much guests consumed and their stay 

satisfaction. This study also showed that consumption is highly contextual. Both intervention 

and control groups were subject to factors such as outside temperature, water temperature in 

the property’s water storage tank, or daylight savings. Future research might explore in 

greater detail how these factors moderate resource consumption and satisfaction. Importantly, 

for this study and its focus on guest engagement, the flexibility of the intervention and 

messages allowed the host to take advantage of these contextual variables and incorporate 

them into his persuasive communication.  

A model of resource-saving persuasion 

This study contributes to sustainable tourist accommodation by proposing a conceptual model 

as a basis for future research to test and progress our understanding of reducing guest 

resource use (Figure 6.3). Resource-saving persuasion stimulates sustained guest efforts to 

conserve resources. Through a combination of interpersonal pro-environmental 

communication and saving behaviour, guests are influenced to conserve consumption. 

Interpersonal pro-environmental communication applies commitment-gaining steps that 

require hosts to employ a high degree of flexibility to their persuasive communication and 

judge suitable positive and negative politeness tactics to respect different guest groups’ 
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needs. The host must also be conversant with the pro-environmental infrastructure and the 

fiscal use of resource savings. Presentation and eco-feedback strongly link to the site’s 

infrastructure and are conveyed as helpful tips multiple times during guests’ stay. 

 

 

Figure 6.3: An extended theory of resource-saving persuasion  

 

Guests’ saving behaviours are mediated by personal circumstances of their needs, 

values and practicalities. To help adjust their message, practitioners could identify guests’ 

specific needs and practicalities at the time of booking and find opportunities for guests to 

share their values during their stay. Provided the host has demonstrated empathy by being 

flexible and polite and is seen as credible, guests can be persuaded to apply house rules. 

Sustained reciprocation depends on the quality of the eco-feedback and the advice to use pro-

environmental infrastructure, especially in extreme weather conditions.  

Comprehensive infrastructure and helpful advice can increase guests’ appreciation and 

efforts to save, which also sustains the host’s motivation. Positive feedback reinforces good 
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performance. The model developed here could be applied by accommodation providers with 

suitable pro-environmental infrastructure. However, to accommodate face-saving acts, 

providers may need to train their staff to use a flexible format rather than a standardised 

speech.  

The proposed model requires further testing at other accommodation types and in other 

environments. However, this study does represent consumption by different guest types during 

four seasons, thus providing a robust starting point for further study.  

Conclusion 

This study is the first to measure guest resource-saving behaviour as a response to sequential 

influence techniques and the effect of resource-saving persuasion on guest satisfaction at 

tourist accommodation. Findings show that guests who received the innovative intervention 

used significantly less resources. Guests who received specific saving recommendations 

conserved the most.  

Using commitment-gaining steps, a presentation, eco-feedback and advice, the host 

requested that guests save. Guests reciprocated and 80 per cent claimed to try to save resources. 

Understanding both guests’ and host’s face-saving threshold was found to be an important 

politeness aspect for delivering the communication and maintaining guest satisfaction. Eco-

feedback is essential to motivate guests, but it must be part of a holistic multiple communications. 

Reasons to save/not save were complex. 

A preliminary model of resource-saving persuasion is proposed for further research. 

Tourism professionals should ensure they have adequate pro-environmental infrastructure for 

guests to use as alternatives to high resource-using systems. Also required is comprehensive 

staff training that facilitates multiple guest contact. Further, local destination beneficiaries 

could be identified for the fiscal results of resource saving. Such an approach could ‘unblock’ 
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(Melissen, Koens, Brikman, & Smit, 2016) the societal tangle that restricts sustainable 

tourism accommodation and normalise partnership between hosts and guests. 

Note 

1 An individual’s character strengths can help apply mindfulness. Warren and Coghlan (2016) found 

guests applied a wide range of character strengths beyond self-regulation, including curiosity, 

judgement and citizenship, to pro-environmental practices at accommodations. This finding suggests 

that numerous motives can underlie guests’ mindfulness, adding complexity to engagement. However, 

no study has examined reaction to persuasive communication that asks participants to save in a real-

world setting. 
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accommodation: service innovation results 
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1. Introduction 

The tourism industry needs to transition to more sustainable social practices as its growth and 

associated resource use have increasingly detrimental consequences. Tourism is booming 

with 1.322 million international visitors in 2017 and a growth rate of over seven percent 

(UNWTO, 2018). Tourism’s growth comes with a considerable resource footprint, for 

example from the travel component but also from tourist accommodation (Becken, 2013; 

Scott et al., 2008). Indeed, hotels and other types of accommodation can be some of the most 

energy intensive buildings (Eras et al., 2016), and global carbon emissions from hotels alone 
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amounted to about 150Mt of CO2 (carbon dioxide) in 2014 (Global Sustainable Tourism 

Dashboard, 2017). Tourism’s energy consumption is forecast to double by 2040 (Gössling 

and Peeters, 2015).  

The accommodation category of self-contained peer-to-peer Bed & Breakfast (B&B) 

style accommodation has seen particularly strong growth, demonstrated, amongst others, by 

the rapid rise of platforms like Airbnb with over 200,000,000 members in 65,000 cities 

(Dolnicar, 2018). In those self-contained types of accommodation, guests have considerable 

autonomy over management of the ‘asset’ and facilities, and as a result the level of resource 

use.  However, very little research has been done on this type of accommodation and its 

related resource footprints (Becken and Dolnicar, 2016; Warren and Becken, 2017).   

A recent review of the relevant academic literature highlighted several other major 

gaps. Warren and Becken (2017) found that there is insufficient guidance on what initiatives 

different types of accommodation can take to reduce resource consumption, in particular in 

relation to small scale self-catering accommodation types. Specifically, there was a dearth of 

studies on the human element of resource saving, both in relation to staff and guest 

behaviours. The review recommended more interdisciplinary approaches that integrate 

interactions between buildings and infrastructure, technology, and behaviour for cleaner 

production, reiterating earlier calls for inter-disciplinary research in sustainable tourism to 

capture inherent complexities (Budeanu et al., 2016).  The lack of socio-technical energy 

research is not specific to tourism, but has been identified in other fields of practice 

(Higginson et al., 2014).  

Guest behaviour accounts for a significant share of resource use at accommodation 

and therefore represents a critical element of sustainable tourism. Understanding 

environmental attitudes of visitors is therefore important (e.g. Brownlee et al., 2014; Juvan 

and Dolnicar, 2014), but in itself is unlikely to lead to measurable changes. Instead, it is 
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crucial to further our holistic understanding of ‘accommodation as a social practice’. This 

means that research needs to take into consideration the available amenities, understand the 

level of guests’ know-how to use such facilities, and place the savings potential into the 

particular context of the location of the business (Shove, Panzar and Watson, 2012). As 

argued by Shove et al. (2012), researching or changing social practices must also consider 

people’s values and emotions, and they meaning the derive from certain activities. The social 

practices of ‘staying at tourist accommodation’, involves guests performing a series of 

routines that include, for example everyday life routines (personal hygiene, eating, sleeping) 

or extraordinary activities (e.g. ordering room service). A key factor is that these routines 

occur in unfamiliar places, both in terms of climatic zones but also in relation to specific 

equipment (e.g. heating) (Warren, Becken and Coghlan, 2016).  Understanding visitors’ 

social practices is therefore an important step towards transitioning tourist accommodation 

towards lower resource consumption. This research posits that providing eco-friendly 

equipment is equally important as offering guests the advice and know-how to use it.  

The main source of energy use in tourist accommodation is electricity, accounting for 

about 70% of total energy use (Becken et al., 2001; Warren and Becken, 2017). The second 

most important energy source is gas, which is commonly used for heating water and cooking, 

and wood as an important fuel in rural areas (Nepal, 2008).  In addition to energy use and 

associated carbon emissions, consumption of other resources is of interest as well. Water, in 

particular, can be a limited resource in some environments, and through the water energy 

nexus, carries considerable embodied energy which can be reduced by conservation of water 

use (Becken and McLennan, 2017; Lam, et al., 2017). There is considerable resource 

conservation potential in B&B style accommodation, as demonstrated in Australia by 

DEWHA’s (2008) who estimate that household saving potential is substantial, in particular in 

relation to space heating, appliances, water heating, and space cooling. All of these involve 
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the complexities of social practice in everyday life, but we have yet to understand if such 

ambitions can be translated into the holiday context (Barr, Shaw and Prillwitz, 2010). 

One challenge in influencing guest behaviour is that we cannot see how guests are 

currently consuming resources ‘behind closed doors’ (Juvan and Dolnicar, 2016).  Since 

human behaviour is a critical factor of resource consumption (Nguyen and Aiello, 2013) we 

need to learn if guests respond to education and skills transfer to adjust their behaviour and, 

in particular, improve actions related to their thermal comfort and routines. This is because 

much focus has been given to technological efficiencies in accommodation (Becken, 2013; 

Warren and Becken, 2017), but little research considers the important role of conserving 

resources due to behavioural changes (Vidmar, 2010). While eco-efficiencies focus on 

maintaining the same service experiences but with fewer resources, eco-conservation is the 

guest’s deliberate action to lower their resource use by changing the experience and/or how 

they use particular technology. Social practices research could positively contribute to 

eliciting the potential for guests to choose eco-conservation whilst staying at accommodation. 

Examining the impact of behavioural changes amongst guests requires sophisticated 

monitoring systems. To capture potentially small reductions in resource use, it is necessary to 

monitor utilities at a high frequency (Eras et al., 2016). This can be achieved by using 

intelligent technologies to monitor consumption in ‘real time’ and provide feedback to both 

owner and guest at high resolution (Warren, 2018). Thus, the aim of this study is to assess the 

effects of a persuasive smart service intervention on guests’ resource use. This research 

provides important empirical insights for B&B style businesses that seek to transition 

towards more sustainable practices and service delivery. This leads to three specific 

questions: 

Q1. Can guests be persuaded to adapt their behaviour to use fewer resources, and are there 

seasonal differences? 
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Q2. Do guests modify their daily routines whilst on holiday to comply with the host’s request 

to use fewer resources? 

Q3. What is the impact of communication of responsible practices on peak guest demand 

during their stay? 

 

This research makes several major contributions: a) we present for  the first time 

detailed findings from an innovative smart service system that assesses electricity, gas, 

firewood and water use at self-cratering B&B style accommodation, thus addressing a major 

knowledge gap (Coles, et al., 2016); b) we generate new insights into social practices that are 

relevant to self-catering accommodation and identify the need to improve guests 

competencies; c) we provide data to assess the importance of the water energy nexus, actual 

savings and alternative energy use in response to particular behavioural interventions; and d) 

we identify peak demand periods and associated conservation benefits (Lam, et al., 2017).  

2. Theoretical background 

2.1 Social practices  

The theory of social practice seeks to understand how people interact with their environments 

and how in turn, material and geographic context influence common behaviours. Social 

practices research is also seeking to design interventions that effectively alter practices 

towards more sustainable outcomes (Higginson et al., 2014). A social practices approach 

towards reducing resource use at self-catering accommodation implies that, rather than 

studying individual decision making, it is the guests’ activities and routines (e.g. cooking, 

washing, heating) that are at the centre of analysis, as these ultimately determine resource 

use. Higginson et al. (2014) examined how different elements of practices, such as people’s 

skills and competencies, technologies, infrastructures, ideas and meanings, combine and how 

these can inform energy models for modelling or modifying future demand.    
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Social practices can be a single practice or a multitude that form a ‘block’ (Reckwitz, 

2002) or a ‘network’ (Higginson et al., 2017). Transitions may occur when all elements of 

materials (e.g. building design, equipment), competency (e.g. the host of tourist 

accommodation to deliver a particular service) and meaning (e.g. the comfort provided by an 

open fire) are linked together simultaneously and performed by individuals who are the 

carriers of the practice (Shove et al., 2012). Innovative changes can occur when practices 

mesh with new features and resources (Urry, 2011), which is the essence of our inquiry.  

The meaning of holiday-related practices is particularly relevant to this research, 

because the holiday in itself represents a social practice with a high, if not non-negotiable, 

priority in many people’s lives (Kantenbacher et al., 2017). And whilst many tourists claim to 

have high levels of environmental awareness and concern, the well-researched value-action 

gap indicates that these are rarely put into practice (Barr et al., 2010). One explanation is that 

people lack the infrastructure (e.g. recycling facilities at their accommodation) and the skills 

and know-how to save resources (Warren et al., 2017). Thus, understanding the current 

practices might help redesign systems towards increased resource conservation.    

2.2 Thermal comfort and everyday life 

In the past, predictive modelling techniques have been used to determine optimal thermal 

comfort using steady-state comfort methods of experimental ‘climate chambers’ (Fanger, 

1970).  This approach incorporates subjective comfort opinions by the large group of 

building occupants, as well as air temperature, radiant temperature, air movement, humidity 

and occupants’ activity and clothing. However, over the last twenty years there has been an 

increasing realisation that ‘Adaptive Behaviour’ is just as an important factor in energy 

saving as buildings design and eco-efficient technologies (De Dear et al., 2013). Adaptive 

behaviour involves occupants i) acclimatising to environment, ii) taking adaptive action, for 

example opening windows, and iii) adjusting their expectations (psychological) (De Dear, 
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Brager and Cooper, 1997). These types of behavioural adaptation align well with the core 

elements of social practice theory.  

Research shows that individuals apply a complex range of thermal comfort 

behaviours in their own home (Tweed, Dixon, Hinton and Bickerstaff, 2013) leaving them 

prone to wanting to apply the same practices to unfamiliar tourist accommodation. However, 

complex (or unfamiliar) systems can hamper achieving thermal comfort and actually increase 

resource use as occupants fail to adapt. For example, comparative studies have shown that 

some occupants opt to run air conditioning for long periods of time when natural ventilation 

would be more effective (Ambrose and James, 2014). Such excessive heating or cooling 

behaviour has been found to negate advanced standards of home energy ratings (Ambrose et 

al., 2013). Adaptive behaviour also changes throughout the year to optimise thermal comfort 

whilst minimising resource use. Thus, a key concern with self-catering B&B style 

accommodation is that guests are unaware of their (real time) resource use (Juvan and 

Dolnicar, 2014) or have not been effectively engaged by hosts who are insufficiently energy 

literate (Coles et al., 2016). 

As is the case for everyday life, new social practices and phenomena (e.g. charging 

multiple devices) in accommodation add to energy use – often during peak demand periods 

(Gram-Hanssen, 2013). Usually, people are not aware of escalated energy use, especially 

when behaviours are socially accepted (e.g. watching television, using appliances) (Ambrose 

et al., 2013). Changing social practices have also increased water use, for example moving 

from weekly baths to daily showers (Shove, 2009). On the reverse side, research shows that 

people can moderate their water use in time of drought conditions (Brownlee, et al., 2014; 

Lam et al., 2017) and cut their shower use by 27% when informed of their rate of 

consumption (Stewart et al., 2013). These findings suggest that changes can occur to social 
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practice and daily routines, but we have yet to establish whether guests in holiday 

accommodation are able and willing to make these changes (Barr et al., 2010). 

Method 

Case study context 

To meet our study’s aims we conducted an experiment at a 4.5-star-rated property, purpose-

built for accommodating tourists. The B&B style business is located 2 hours south from 

Sydney, Australia, in a temperate coastal region. There are marked temperature differences 

between seasons: winter nights reach temperatures below 5 degrees Celsius and summer days 

reach above 30 degrees. The business has four cottages that provide comprehensive self-

catering facilities (see Table 7.1 for an overview of cottage features).  

Table 7.1 Cottage facilities for heating/cooling and amenities for daily routines that form part of 

the wider social practice of staying at tourist accommodation 

 Name of cottage 

Features Rose Fleur Jumbuck Billabong 

Bedrooms 2 2 1 1 

Wall mounted a/c 1 1 1 1 

Wood fires 2 1 1 1 

Dual flush toilet 1 1 1 1 

Water saving toilet 1 0 0 0 

Full kitchen 1 1 1 1 

Bath size (L) 120 90 160 160 

Separate shower 1 1 1 1 

Dishwasher with eco setting 1 1 1 1 

Washing machine 1 1 1 1 

Size square metres 100 78 69.5 69.5 

Max occupancy 5 4 2 2 

Fly screens Yes Yes Yes Yes 

Ceiling fans 3 3 2 2 

Key tags Yes Yes Yes Yes 

Power Off stand by switch 1 1 1 1 

 

The accommodation business is marketed to people whose meaning for their holiday 

is seeking relaxation in a rural setting and who are attracted by the properties’ natural 
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surroundings, recreational opportunities for families and interior cottage design. Importantly, 

despite being eco-certified, the firm does not use its environmental credentials for eco-

marketing. Thus, the customer base is not likely to be biased towards environmentally 

conscious travellers. As well as maintaining its own website, the accommodation is promoted 

using a variety of on-line travel agents, Airbnb and Stayz.com, which typically promote 

holiday homes and self-contained style accommodation in this region. Guests can choose 

their level of interaction with the hosts after check-in. 

Data collection 

To measure resource consumption at high resolution, all four cottages were monitored using 

smart meters (Gram-Hanssen, 2013; Stewart, et al., 2013). The sub-meters measure 

electricity, gas and water through digital metres, and firewood by digital scales. The cottages 

are all on the same site and use similar star rated appliances, levels of insulation, box pelmets 

and thermally backed curtains, and collect rainwater, but there are also some differences in 

size, building material, internal layout and bath sizes. Two of the cottages are identical in 

terms of materials and design (Billabong and Jumbuck), but they have different aspects to the 

sun. 

The smart service intervention combined data analysis with communicating 

responsible practices, both verbally by the host and using a printed information sheet to 

increase guests competences to save resources. Those guests selected for the intervention 

received a personalised welcome by the host when they arrived, where the host provided 

direct advice in the form of a presentation tour of the building, its pro-environmental 

amenities and their energy/water consumption. Guests were told that all fiscal savings were 

donated to two local wildlife charities. This was felt necessary to motivate guests through the 

alignment of values. The host encouraged guests to apply adaptive behaviours, then delivered 

a daily sheet by 07:30 am each morning containing feedback on guests’ resource use on the 
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previous day, comparing guest party other guests previously, plus advisory tips. No further 

interaction was formerly applied unless the guests sort additional advice.  

Persuasive communications were applied to 114 guest parties (the Intervention 

Group). An additional 207 guest parties did not receive any communication (Control Group). 

There were 2.5 guests per group on average. After a guest made a reservation and details of 

arrival and choice of cottage were recorded, parties were randomly selected to participate in 

the intervention or to function as a control. The result of this method was that each cottage 

hosted a random selection of both Intervention and Control Groups. Since cottages are 

different in design and performance, it was important not to allocate all Intervention 

participants to the same cottage and all Control guests to another. Since guests arrived and 

departed on different days an exact allocation between the Intervention and Control Groups 

was not practical. 

Smart meter data were collected every minute, and a spreadsheet for each utility was 

generated along with information on when the cottages were occupied or not. As a 

precaution, meters were also manually read at each cottage before and after each guest stay. 

There were several occasions when the transmitters did not function (cleaners of guests 

inadvertently using plug sockets, power cuts, wind). This resulted in some sets being 

removed from the sample so that the final sample for the Intervention Group was N= 114 for 

electricity and wood and N= 113 for water and gas. The Control sample was N= 207 for 

electricity and wood, and N= 203 for water and N= 205 for gas.  

Data processing and analysis 

Some initial data cleaning was necessary, in particular in relation to firewood, where it was 

found that minor changes in weight (i.e. <0.01 kg) were recorded, but only reflected changes 

in moisture content of firewood in response to fluctuating  inside temperature. These 

differences were eliminated. To create a more manageable dataset, all resource use data was 



 

 

 

176 

aggregated to 15 minute intervals and the delta between intervals was calculated to record 

consumption in respective unit (e.g. kilo Watt hours or litres). Furthermore, occupancy data 

were generated based on the assumption that guests checked in at 3pm on day of arrival and 

checked out at 11am on day of departure. The spreadsheet was amended accordingly with a 

binary variable (1= occupied; 0= empty). Descriptive and explanatory analysis was 

undertaking using IBM SPSS statistics 24 program. 

Resource use was analysed using ANOVA to compare daily consumption between the 

intervention and control groups, both over the project duration and by season. Resource 

consumption data were then analysed to estimate likely water end use, for example for baths, 

taps or toilet flushes. This involved taking the flow rates and disaggregating the data into 

discreet water use events involving calculating information like volume and the use of other 

resources like gas (see Stewart et al., 2013). The following steps were involved: i) identifying 

periods of time where gas and water consumption occurred at the same time to derive use of 

hot versus cold water; ii) considering the volume consumed to attribute hot water usage under 

10 litres to hot taps and over 10 litres to baths and showers; iii) attributing cold water use to 

either toilet, cold tap, cold shower, clothes washer or dishwasher; iv) examining  all water 

events between 11 pm and 6 am to find a typical volume of toilet events and then identify  

toilet signals across all cold water usage data; v) attribute all  remaining cold water events 

based on their volumes whereby <10 litres would be a cold tap, >30 litres indicates a cold 

shower/bath, and all remaining events would be ‘other’.  

Results 

Can guests be persuaded to adapt their resource use behaviour? 

This research shows that there were significant differences in resource use between the 

Intervention and Control Groups. Measured across the whole year, the Intervention Group 

consumed on average 27.4% less electricity than the Control Group (ANOVA: F=18.294; 
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df=1, 316; p=<0.001). Moreover, the standard deviation was significantly lower for 

Intervention Group (Mean 0.11 kWh/p/d and Std. Deviation 0.05), indicating that the Control 

Group (Mean 0.15 kWh/p/d and Std. Deviation 0.09) included some guests with very high 

levels of electricity usage. A similar pattern of reduction was observed for water and gas. For 

water reduction was 21.6% (ANOVA F=17.463; df=1, 314; p=<0.001) and Standard 

Deviations reduced from 1.42 to 0.8 Litres per person per day. Gas consumption also 

decreased significantly by 22.3% for those guests who received the intervention (ANOVA 

F=13.889; df=1, 319; p=<0.001). 

There were also differences in firewood consumption, although data were separated 

for the cottages, because Rose Cottage is a larger building and has two log fires, whereas the 

other cottages have similar square meterage and one fire each. The Intervention Group in 

Rose consumed on average 10% less firewood than the Control Group (ANOVA: F=0.184; 

df=1,78; p=<.669), but this difference was not statistically significant. However, in the other 

three cottages, guests from the Intervention Group consumed 38% less firewood than the 

Control Group (ANOVA: F=4.909; df=1,239; p=<0.028). The Intervention Group in Rose 

may have chosen to use both fireplaces to avoid usage of the reverse cycle air conditioner (as 

recommended by hosts), resulting in a similar amount of firewood being consumed as the 

Control Group (who used more electricity). 

A seasonal comparison of electricity revealed consistently reduced electricity usage 

by the Intervention Group in spring (35%), summer (21%), autumn (22%) and winter (22%), 

compared with Control Group (Figure 1). The difference in standard deviations between the 

groups was most marked in autumn and winter. Spring shows a higher electricity use, which 

could be due to extended use of reverse cycle air conditioner by the Control Group in the 

mornings and evenings to keep warm in early spring instead of using firewood, which is 

more heavily consumed in winter (Figure 2). The log fires (slow burning combustion stoves) 
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require setting and there is a time delay from lighting for the room to heat up. It is therefore 

possible that the Control Groups sought quick relief by turning on the air conditioning 

system.  Likewise on warmer spring days Control Group appeared more likely to have used 

air-conditioner to cool the cottage, compared with Intervention Group.  

 

 

Figure 7.1: Daily per-person electricity consumption for Intervention and Control 

groups by season 

 

 

Figure 7.2: Daily firewood consumption for Intervention and Control groups by season 

Not surprisingly, firewood consumption showed marked seasonality with about half of all 

wood being burned in winter (50.7% for Intervention and 53.2% for the Control Group) 

(Figure 2).  The Intervention Group consumed less firewood overall, but recorded higher 

firewood use in autumn (3.4 kg/day) than Control guests (2.8 kg/day). This could be a result 
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of the host engaging with guests to explain how to use the fire effectively and recommending 

its use over air-conditioning system. Despite the warm temperatures in summer, guests 

appeared to use the log fires. Possibly, this is explained by a combination of a cool evening 

after extended hot weather and psychological rewards of enjoying a fire. The hosts have 

noticed that European expatriates and migrants enjoyed log fires in the Australian summer 

holidays, which correspond to Northern Hemisphere Christmas period. This appears to have 

contributed to the Control Group using two thirds of the equivalent autumn fire wood 

quantity in summer, compared to Intervention Group using equivalent of one third of their 

autumn firewood in summer. 

Seasonal gas consumption showed noticeable differences (Figure 3), with the Control 

Group using more gas in winter and spring and least in summer, while the Intervention 

Group’s consumption appeared more evenly distributed across the year with a dip in summer. 

Generally, gas consumption was lowest in summer. This is partly explained by the fact that 

storing water in outside tanks means that in summer the water has to be heated from a much 

higher base temperature compared with winter. Comparing each season’s gas use, the 

Intervention Group consumed significantly less gas than the Control Group in spring 

(ANOVA: F=6.8; df=1, 112; p=<0.010) and summer (ANOVA: F=4.3; df=1, 91; p=<0.039). 

However, the difference was not statistically significant in winter .These results follow trends 

for water usage (see below).  
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Figure 7.3: Daily gas consumption for Intervention and Control groups by season 

 

Water showed similar trends to gas (Figure 7.4), whereby the Intervention Group’s 

consumption appeared more balanced across the year. Again, the differences between the two 

groups in spring (ANOVA: F = 9.4; df = 1, 111; p = <0.003) and summer (ANOVA: F = 3.7; 

df=1, 91; p = <0.055) were significant, but not in winter (ANOVA: F = 2.9; df = 1, 60; p = 

<0.094) or autumn (ANOVA: F = 1.5; df=1, 48; p=<0.213). This could be attributed to 

Intervention Group switching from bath to shower use thinking they are saving water while 

still consuming resources.  

Overall, findings revealed strong seasonality in guest resource use and substantial 

difference in consumption levels between those guests who received responsible 

communication advice and persuaded to conserve and the Control Group. However, there are 

also complexities within the site, seasonality and the type of guest routine carried out at 

different times of year which influence the specific level of savings. This is discussed below. 
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Figure 7.4: Daily per-person water consumption for Intervention and Control groups 

by season 

Resource use of daily routines 

The second question addressed everyday routines while on holiday and whether these could 

be modified to comply with request to use fewer resources. To examine changes in daily 

practices, a focus on water was taken because of the opportunity to analyse distinct ‘events’ 

of water consumption. As described in the methods section, water use patterns were 

disaggregated into four end use categories, namely bath, shower, toilet and other (combining 

tapes, dishwasher, laundry). The samples were split into two groups to reflect the facilities of 

the cottages and guest type. The Intervention and Control Groups were each compared by: a) 

the two-bedroom cottages (Rose and Fleur) with small baths, chosen mostly by adult groups 

and young families (Rose also has a second toilet with inbuilt water saving sink/cistern – see 

Table 7.1); and b) One-Bedroom cottages (Jumbuck and Billabong) with larger baths chosen 

by two-person groups.  
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Findings revealed that in both types of cottages, guests used most water for showering 

(Figure 7.5). In the two-bedroom cottages, other activity (i.e. dishwasher, laundry, sinks) caused 

higher water use than bathing. The One-Bedroom cottages have larger baths, and bathing 

accounted for a similar share of water use as other water events.  

 

Figure 7.5: Daily water consumption per person for one-bedroom and two-bedroom 

cottages for control and intervention samples 

 

The Intervention Group’s routines in the two-bedroom cottages used significantly less water than 

the Control Group for bathing (ANOVA: F = 9.75; df = 1, 161; p = <0.002) and toilet (ANOVA: 

F = 6.2; df = 1, 161; p = <0.014), and the difference in shower use was only significant at the 

10 per cent level (ANOVA: F = 3.5; df = 1, 4161; p = <0.069) but other water consumption was 

similar. 

The one-bedroom cottages’ results were different. The Intervention Group’s routines used 

significantly less water than those of the Control Group for showering (ANOVA: F = 5.1; df = 1, 

156; p = <0.025), other water using routines (ANOVA: F = 4.6; df = 1, 155; p = <0.033) but only 
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significantly less bath water at a 10 per cent level (ANOVA: F = 2.6; df = 1, 156; p = <0.103) and 

there was no difference in toilet use (ANOVA: F = .06; df = 1, 156; p = <0.796). During the 

host’s familiarisation tour of the one-bedroom cottages, it was noted that many female guests 

indicated they were looking forward to using the large bath, while the majority of guest parties 

accepted the request to take shorter showers to save water. The general water use result could be  

explained partly by economic use of the dishwasher and mindful use of taps, as such tips were on 

occasion integrated into the intervention.  

The size of the baths between the two-bedroom and one-bedroom cottages likely accounts 

for the variation in total bath water consumed per person (Table 7.1). The difference in water use 

for showering would be driven specifically by longer showers, as shower fittings and pump 

pressure across the property are similar. Looking at the consumption of the Control Groups by 

cottage type suggests that showering routines on holiday may be different by the type of guest 

group/stay experience. There was a 17 per cent difference between the Control Group’s shower 

water use, when comparing cottage types, with one-bedroom cottage guests using more water. 

The Intervention Group guests in the two-bedroom cottages choose to use considerably less bath 

water, indicating that they may have chosen a shower instead. These findings suggest that guests 

carry out routines in different ways, which affect water use, depending on their holiday type, and 

they are also prepared to modify them when asked. 

Similarly to water consumption, it was possible to disaggregate the use of gas. 

Considering the combined use of gas and water, gas usage was divided into heating for water 

and gas usage for cooking (the rest of gas usage). Overall, one-quarter of gas usage was for 

cooking and three-quarters was for heating water. As a result, guest activities related to water 

use were directly reflected in gas consumption.  

In the one-bedroom cottages, and in line with the reduced water consumption, the 

Intervention Group used significantly less gas for water heating (ANOVA: F = 4.7; df = 1, 
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156; p = <0.031), but also for cooking (ANOVA: F = 4.0; df = 1, 156; p = <0.046) compared 

with the Control Group. A significant reduction in gas for hot water was also observed for the 

two-bedroom cottages (ANOVA: F = 7.7; df = 1, 161; p = <0.006), indicating that guests 

took shorter showers and used less bath water compared with the Control Group. The routine 

to prepare meals across the sample in these cottages did not result in a significant saving from 

the Intervention Group (ANOVA: F = .96; df = 1, 161; p = <0.327) and demonstrates a 

sustainability challenge for self-contained accommodation. 

Changes in peak demand 

Water and electricity were analysed by combining the 15-minute data into hourly segments to 

provide a 24-hour report from midnight (1) to 11.59 pm (24). Water usage has two distinct 

demand peaks, early mornings with the Control Group consuming 80 L/p/hr at 7 am when the 

Intervention Group consumed 66 L/p/hr (Figure 7.6). There was noticeably high level of 

water use through the very early morning and breakfast time period for both groups. The late 

morning pattern clearly shows that little water is consumed from midday (check-out is by 11 

am) to 2.59 pm when check-in begins. During these periods, guests who are staying multiple 

days generally appear not to be in their cottages as both the Intervention and Control Groups’ 

water use is low. Peak evening demand at 8 pm manifested in the Intervention Group using 

102 L/p/hr, 20 per cent less than the Control Group at 128 L/p/hr. Demand then quickly tailed 

off for both groups.  
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Figure 7.6: Hourly per-person water consumption for the Intervention and Control 

groups 

 

Electricity usage was also collated over a 24-hour period to compare hourly 

consumption by guest for different groups (Figure 7.7). Electricity-consuming activity 

increased during early hours of the morning to reach a morning peak at 07:00. Electricity use 

was low during the day but increased again after 4 pm to reach an evening peak at 8 pm and 

decrease thereafter during the night. The Control Group used more electricity throughout the 

day than the Intervention Group. Their morning peak grew higher to 164 Wh/p/hr at 7 am, 

which is 20 per cent above the consumption of the Intervention Group. By 11 am, the 

Intervention Group used only 67 Wh/p/hr; 42 per cent less than the Control Group.  
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Figure 7.7: Hourly per-person electricity usage for each cottage for Intervention and 

Control groups 

 

Generally cottages appear unoccupied midday to mid-afternoon (based on water use 

pattern) but Control Group continue to record energy use between 71 and 88 Wh/p/hr, while 

the Intervention Group usage was 51-56 Wh/p/hr, close to the base level 

(refrigerator/freezer). This suggests that some amenities were left on by Control Group when 

the cottage was unoccupied. All cottages have key tags which cut power to all systems except 

dishwasher and washing machine. Whilst it is possible that the Control Group’s electricity 

use during day time is explained by running either of these devices, it is more likely that they 

left the key tag in place to maintain electricity for other equipment, such as air conditioning, 

light or charging of equipment. The findings also suggest Intervention Group guests took 

additional resource saving measures (turning off appliances and lights) when not required, 

but further research is required to ascertain this. 
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Discussion 

This research took a multidisciplinary approach to examine the impacts of an innovative 

smart service intervention on resource consumption delivered at self-contained B&B style 

accommodation. Our aim was to assess whether guests’ social practices transitioned to more 

sustainable consumption following the provision of eco-friendly amenities, resource 

conservation advice with feedback, and by aligning host-guest values. This approach built on 

social practices theory by modifying how guests interacted with their material environment, 

how they developed their skills and derived meaning from changing behaviour (Shove et al., 

2012). As argued by Higginson et al. (2014), modifying practices and the routines within 

them, can have significant benefit for energy savings.  

The findings suggest that guests who received the intervention did change their 

practices to achieve more sustainable outcomes. Recognising the limitations inherent in a 

case study approach, this quasi-experiment provides much needed evidence that innovation in 

the service sector that specifically addresses all elements of social practices (Urry, 2011) can 

yield considerable outcomes for sustainable production and consumption. Results reveal that 

the Intervention Group achieved significant savings across all four seasons and resource 

types, including during peak daily demand periods. Analysis enabled us to compare water use 

and gas end uses (shower, bath, toilet, other systems), providing the first example of the 

resource intensity of practices by guests staying in self-catering B&B style accommodation.  

We now discuss the significance of the findings in more detail. 

Benefits of smart metering 

Compared to reading monthly or quarterly utility bills the smart metering system provides a 

superior audit method. By undertaking individual cottage monitoring, across four utilities, 
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and four seasons, patterns of consumption were clearly identified providing greater insight 

and opportunities for sustainable services. Smart metering also enables researchers to monitor 

and compare guest groups and test interventions scientifically in ‘real world’ situations rather 

than through modelling (De Dear et al., 2013). This method would be suitable for measuring 

retrofitting buildings, testing new inventions, measuring carbon reduction or planning 

renewable energy installations. Since guests will conserve, smart metering can record 

reduction in resource quantities during the course of the day, identifying reduced peak 

demand and calculating optimal energy storage requirements. There are complications in 

using smart technologies on site and costs, but the output is not only valuable for researchers, 

but also for the hosts and guests who most likely have never seen such detailed feedback on 

their resource use.  

Conservation actions and resource use 

Tourist accommodations’ current reliance on technologies may deliver initial savings but 

these are likely to be outweighed by the sector’s growth (UNWTO, 2018). Our study shows 

that providing guest-focused eco-technologies, allows tourism firms to break through the 

‘green ceiling’ of pure technology-based approaches.  Moving from efficiency towards 

conservation (e.g. not using air condition but opening the window instead) has added benefits 

of lower capital expenditure than new technologies, and without the associated 

manufacturing and disposal impacts. Besides, eco-conservation minimises existing 

equipment use to increase system durability and may decrease maintenance. Conserving 

resources thus has much broader carbon reduction benefits.  

Guests were persuaded by the host to adapt their behaviour for thermal comfort and 

modify their daily routines. Behavioural changes involved acclimatising to the local weather 

and using pro-environmental amenities (windows, ceiling fans, showers), although this study 

does not verify the frequency and range of adaptive actions. The measurable reduction is a 
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significant finding for tourist accommodation, a service industry built around the traditional 

hospitality principle of not intruding or inconveniencing guests’ comfort (Chathoth et al., 

2014). As a result, resource use in accommodation is often high (Eras et al., 2016), and this 

study challenges the belief that guests cannot be engaged. The importance of identifying new 

ways of conserving resources in accommodation should not be under estimated because in 

many destinations tourism accounts for a significant – and often inequitable – share of local 

consumption (Becken, 2014). For example, San Diego welcomes 34 million visitors (San 

Diego Tourism Authority, 2018) to a destination of 1.3 million inhabitants (Suburban Stats, 

2017) that records one of the most energy intensive water supplies (Lam et al., 2017). 

Communities that are already facing resource constraints could develop campaigns for 

visitors to encourage resource use practice based on the principle ‘consume like a local’. 

The experiment also indicates that guests can accept a wide range of inside 

temperatures, and there could be further opportunities for daily resource management in 

hotels beyond Eras et al.’s (2016) proposition to combine local weather and thermal comfort 

energy planning and provide a greater level of inside temperature flexibility. However, this 

should take into consideration individual guests’ special needs and tolerances (Warren, et al., 

2016). Providing more flexible temperature ranges instead of fixed room temperatures as is 

common for many hotels, in addition to comfort-related advice and tools, might address an 

important issue of guests often sleeping poorly because of uncomfortable inside temperature 

(Pallesen, et al., 2015) and too complex HVAC systems (De Dear et al., 2013).  

Hosts/managers may underestimate the challenge of delivering a comfortable stay in a 

carbon-constrained world, and they have to develop their own resource literacy (Coles et al., 

2016) to build credibility with the guest and have the capacity to deliver helpful advice. The 

investment hosts make can add to the visitor experience (Budeanu et al., 2016), for example 

guests in this experiment appreciated the German designed combined water efficient toilet-
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basin that was available in Rose Cottage (on occasion guests were photographing the 

amenity). The value alignment between host and guest within this smart service experiment 

points to opportunities for a more holistic sustainable consumption which could be extended 

using this paper’s intervention methodology to include reducing food waste and tourists’ low 

carbon mobility.  

Modifying routines whilst on holiday 

This study allowed us to look ‘behind closed doors’ at guests’ routines and practices. We 

found that holiday experience and make-up of guest party influence behaviours and resource 

consumption. For some guests, especially those who chose to cater for themselves, 

dishwashers, taps and laundry can account for a high share of water and gas usage showing 

how embedded habits and activities play an important part in resource consumption, even 

when guests are encouraged to save. The host sought to increase guests’ competency, for 

example by advising them to use right sized utensils for hob size to minimise waste. 

However, it is likely that there are still some barriers in shifting existing practices, meaning 

that eco-efficient technologies will continue to play an important role in reducing energy and 

water.  

Peak demand patterns show that the intervention managed to reduce demand when 

guests apply their daily routines that they are likely to carry with them from home (e.g. 

morning hygiene, preparation of breakfast and dinner). The fact that savings were achieved 

during these periods, indicates that guests chose to moderate consumption at a time when 

their regular motivations would have been more attuned to consumption. The meaning of 

‘conserving’ was motivational and moderated their needs. During the daytime, electricity use 

also differed significantly between the two groups. Here, the Intervention guests were 

competent to apply energy saving technologies (key tags and Green Switch) to reduce 

standby energy use.   
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This research has theoretical implications in terms of understanding the social practice of 

staying at tourist accommodation. While we demonstrate that daily practices can change, 

there social dynamics which self-perpetuate high resource use are likely to persist. Perhaps, 

environmentally friendly tourist accommodation could act as a showroom introducing guests 

to new practices, including equipment and social values that ultimately lead to a change in 

practices at home.  

Future research directions 

The value of approaching resource saving from a sociological perspective is that it provides 

new insights into conservation potentials beyond technological solutions of efficiency 

(Higginson et al., 2014). However, this study provides only the first step, and more research 

is required to develop and test smart service interventions with a focus on changing social 

practices. These are likely to differ for different types of accommodation, cultures, and 

environments. Experiments should also explore the level of education, information and 

advice required to enable staff and guests to effectively use cleaner production systems. How 

exposure to such interventions might affect people’s attitudes is another important avenue for 

future research, one that would deliver evidence on tourism’s potential as a showroom for 

sustainable innovation.  

 

Conclusion 

The smart service intervention successfully persuaded guests to use significantly less 

electricity, firewood, gas and water during the day and during peak demand periods. Those 

guests who received the intervention achieved thermal comfort by taking adaptive behaviours 

using less electricity and firewood. They also adjusted their daily routines using less water 

and gas for bathing, showers, toilet use and other water amenities. The nature of holiday 
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experience sought by guests affects the areas where water and energy can be saved because 

practices will have different meanings and motivations for different guest types. Cooking and 

kitchen routines and their associated consumption were not significantly reduced by the 

intervention indicating a requirement for further eco-efficient technologies and greater levels 

of advice. Our results show that it is possible to transition tourist accommodation social 

practices towards cleaner production by hosts providing the materials, advice and 

justification to enable guests to change their practices for eco-conservation benefits.  
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Introduction 

Progressing strategies for efficiency is not enough to curb escalating consumption with its 

consequential environmental and social impacts (Shove, 2017). This means people have to 

apply conservation behaviours, as an additional strategy, to use fewer resources (Vitmar, 

2010). For a service industry, like tourist accommodation, this appears to contradict the ethos 

of hospitality and presents challenges to transition using Sustainability-oriented Innovation 

(Warren, Becken & Coghlan, under review, see Chapter 3). Yet research shows 

accommodation guests may apply character strengths to ‘knuckle down’ and play their part in 

reducing their holiday’s impacts. Warren & Coghlan (2016, see Chapter 4) found tourists 

who recorded a high level of pro-environmental attitudes also displayed a high frequency of 

using their pro-environmental character strengths. They suggested that pro-environmental 

tourism experiences should be designed to draw on people’s character strengths to increase 

active or passive participation in sustainability actions. 
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Research suggests that people will not take responsibility for the impact of their holiday 

(Barr et al., 2010) because they do not comprehend the impacts and are unclear what do 

(Miller, Rathouse, Scarles, Holmes & Tribe, 2010). However, new sustainable tourism 

innovations do raise the interest and appreciation of visitors (Andereck, 2009). This suggests 

there might be scope for guests to adapt their behaviour at accommodation if innovative pro-

environmental amenities offer alternative methods for thermal comfort and efficient 

appliance use. This could be enhanced by educating guests through feedback from metering 

guest rooms (Miller et al, 2010; Juven & Dolnicar, 2014). 

Almost half of the energy use in hotels is devoted to thermal comfort (City of Melbourne, 

2007a) making this area a strong candidate for potential resource savings.  Innovative thermal 

comfort options could include greater control for personalisation and flexibility and options for 

natural ventilation. Research shows that the ability to personalise comfort systems (e.g. access to 

opening windows), is as important as building envelope and heating ventilating and air-

conditioning (HVAC) efficiency to save resources (de Dear et al., 2013). When people are given 

control to select temperatures they tend to select a wider band range than offered by standardised 

system settings, often prefer natural ventilation, and find some operating systems too complex, 

unintelligible and unresponsive (Leaman & Bordass, 1999). When given the opportunity, people 

take their own adaptive actions to be comfortable. De Dear, Brager & Cooper (1997) recognised 

that occupants themselves form part of the thermal comfort system of a building and identified 

three parts to the adaptive model: acclimatisation; behavioural (using windows, fans, etc.); and 

psychological (adjusting comfort expectations). Adaptive behaviour was demonstrated by Tweed, 

Dixon & Hinton (2014) using a Bedford Scale to record individualised thermal comfort, and by 

Ambrose and James (2013) using intelligent technologies.  
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Since guests may be unfamiliar with their accommodation’s environment it is possible that 

they find it harder to take adaptive behaviours. Without experimenting with innovations to help 

guests adapt we might miss important conservation opportunities.  

Recent thermal comfort research has primarily used models and climate chambers, but 

de Dear et al. (2013, p. 457) stresses the need to ‘ground-truth’ such methods using 

approaches with ‘real’ situations which will provide a ‘superior contribution to knowledge’. 

This gap is especially true for the neglected area of tourist accommodation (Warren & 

Becken, 2017, see Chapter 2). One area where guest intervention has been researched is 

towel reuse using descriptive social norms (Schultz, Khazian & Zaleski, 2008; Goldstein, 

Cialdini & Griskevicius, 2008). However, to the author’s best knowledge, there has been no 

research trialling options for thermal comfort and resource use. Since the self-contained B&B 

style accommodation category is growing at a fast rate (Dolincar, 2018) and offers multiple 

opportunities for saving resources (Warren, Becken, Nguyen & Stewart, under review, see 

Chapter 7) we need to better understand what types of adaptive behaviours can be 

encouraged.  

Past studies using descriptive social norms have used metering (Nolan et al., 2008; 

Schultz et al., 2008; Goldstein et al., 2008) and comparative feedback (Schultz, Messina, 

Tronu, Limas, Gupta & Estrada, 2014). Yet despite the growing interest in smart 

technologies, no tourism study has tested descriptive social norms using digital metering and 

adaptive behaviour (Gretzel, Sigala, Xiang, & Koo, 2015). More research is required to 

understand if applying descriptive social norms in combination with smart systems can 

motivate guests to conserve consumption while on holiday. The aim of this study was 

therefore to conduct an experiment at a self-catering B&B style accommodation to determine 

if guests could be encouraged to take adaptive behaviours by using a smart service. This led 

to three research questions: 
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Q1. Can a smart service, providing feedback presented as a descriptive norm, 

elicit guests’ character strengths to positively engage? 

Q2. Does attempting to save resources make guests less comfortable? 

Q3. What guest adaptive pro-environment actions can be encouraged by a smart 

service? 

Literature review 

Guests’ attitude towards more sustainable or eco-friendly tourist accommodation suggests 

they are an acceptable alternative to normal hotels provided they match service standards. 

Han, Hsu & Lee (2009), Han, Hsu & Sheu (2010) and Han & Kim (2010) found that traveller’s 

degree of environmentally responsible attitudes does influence their preparedness to select 

green hotels, but their self-identity was actually more influential than altruistic motives. This 

appears to be based on practical requirements that the eco-friendly hotel must match their 

quality expectations and satisfy other member of the travel party. Yet quite often these eco-

friendly services and amenities do not specifically add to the guests’ satisfaction because they 

are no more than basic green alternatives (Robinot & Giannelloni, 2010). Researching visitor pro-

environment attitudes thus can have limitations because participants are asked to imagine a greener 

hotel when ‘real world’ examples only offer limited options like towel and linen reuse programmes 

(Warren & Becken, 2017). To directly involve guests in more responsible practice requires deploying 

eco-friendly infrastructure to change behaviours (Dolnicar & Grun, 2008). 

The hospitality sector could be forgiven for not making significant investments into pro-

environmental infrastructure when published research suggests guests are not prepared to change 

behaviour. While tourists are concerned about environment they are not prepared to sacrifice their 

well-earned holiday (Miller et al., 2010)  because holidays are sacrosanct even for those who 

claim to apply eco-friendly practices during their everyday life (Barr, 2010). This has 

generated a polarised position based on the perceived ‘attitude-action gap’, the paradox that 
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concerned travellers contribute to the degradation of nature through their own actions. But 

much of this research has focused on flying rather than hotels (Becken, 2007 b; Stoll-

Kleemann, O’Riordan & Jaeger, 2001). This is a further limitation since the nature of tourist 

accommodation offers scope for guest conservation while a passive passenger generally has 

less opportunity for conservation, other than choosing not to fly. Research has found that 

travellers are actually unaware and unable to determine the scale of impacts and choose a 

more sustainable holiday (Juvan & Dolinicar, 2014a). This restrains transitions to new more 

sustainable behaviours because innovations incorporate multiple systems, objects and new 

phenomena like information communication technology (Urry, 2011) requiring conscious 

informed decisions. The conflict that Barr et al. (2010) describe is therefore perhaps less an 

attitude action gap in using legally approved tourism services, but more of an innovation 

knowledge gap which individuals cannot be expected to resolve on their own. 

 

Smart systems 

The use of new information communication technologies (ICT) are seen to have a 

transformational capacity both from a destination ‘tourism ecosystem’ perspective involving 

the interweaving of existing and new systems, and an individual tourism experience which 

can be personalised and content specific (Gretzel, Werthner, Koo & Lamsfus, 2015). Already 

there are high expectations that guests, who are used to their own home smart systems, will 

expect to see such innovations in their hotel room (World Economic Forum, 2017), making 

the deployment of resource conservation smart technology appear to be a logical extension. 

However, Vliet, Chappells and Shove (2005) argue that efficiency devices rarely achieve a 

dramatic change in consumption and suggest that more sustainable consumption needs to 

start with a revaluation of service expectations and a penalty if efficiency is not achieved. 

These recommendations might challenge the fundamental principles of hospitality, even in a 
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carbon-constrained world where natural resources are becoming scare (e.g. Cape Town 

drought -Lloyd, 2018). So smart systems have to go further than reporting, they must 

persuade guests to willingly conserve resources in a manner acceptable to the ethos of 

hospitality using innovative sustainability solutions (Drezko, 2006) with high levels of 

personalised capabilities (Fogg, 2003).  

At this point it is important to appreciate that the word ‘smart’ with technology is not 

precisely defined, as it can involve multiple layers of intelligence and interconnection 

(Gretzel, Werthner, Koo & Lamsfus, 2015), as something smart can have a greater or lesser 

degree of intelligence. Drezko (2006) argued that technology is considered smart if it 

undertakes activities an intelligent human carries out. He identified six different intelligence 

levels for smart technologies from; adapting behaviour to fit an environment, sensing to 

increase awareness of everyday things, inferring conclusions from observations, learning 

from experience to improve performance, anticipating by thinking and reasoning about next 

steps, and the most advanced self-creating/organising/sustaining by having the durability to 

organise, repeat and process. In the service industry, smart technologies would therefore be 

expected to enhance the customer experience (World Economic Forum, 2017). A smart 

service for tourist accommodation is therefore the integration of interconnecting intelligent 

elements, which interact with actors in a guest-centred service with shared goals’ (Warren, 

2018, see Chapter 5).  

 

Smart behaviour? 

Since smart systems have not been widely researched for sustainable tourism (see Chapter 8), 

nor for saving resources at tourist accommodation (Warren & Becken, 2017, see Chapter 2), 

smart systems for homes have been reviewed. Residential dwellings represent relevant 

buildings to this research because this study focuses on self-contained B&B style 
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accommodation which uses similar amenities to an average home in a developed economy. 

Initial smart technologies for energy saving at home were monitors, a lower level of 

intelligent technology, which senses real time energy and provides usage and cost feedback. 

Trials found initial low savings which eroded over time as behaviour drops back to the 

baseline (Zipperer et al., 2013). For example, Hargreaves Nye & Burgess (2013) conducted a 

12-month study with 275 households, finding no evidence of savings. While participants 

were initially more aware of energy use, they became frustrated with lack of progress, and the 

device became less visible amongst the noise of everyday life, meaning that people did not 

change routines. The displayed energy use appeared to normalised occupants’ consumption 

rather than setting saving goals. Warren, Becken & Coghlan (under review, see Chapter 3) 

found that placing monitors in guest accommodation did not affect guests’ electricity use, nor 

did regular monitoring alone provide the manager with sufficient information to create 

innovative transitions. These studies suggest people need more assistance in identifying and 

applying conservation practices.  

The limited success of monitors partly led to the introduction of more complex 

technology (for central heating, hot water, electrical smart plugs) that infer and learn from 

home owners’ behaviours to achieve energy savings (Zipperer et al., 2013). However, it 

seems that monitors require interaction with homeowners to set rules contributing to ‘a vast 

array of control and automation possibilities’, which can be baffling for some users who are 

frustrated by a system’s smart deductions, which may not reflect the idiosyncratic nature of 

household life and its complexities. The result is that people manually tailor the smart 

controls to their own individual needs (Hargreaves et al., 2017, p. 130). It is important to note 

that these tested smart technologies each operate within a ‘closed system’ for just one utility, 

they generally communicate around the consumption of that utility and may ignore 

alternative practices like natural ventilation. Individual smart controls for multiple 
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utilities/type of resource use would also add complexity for users. Our built environment is 

the product of a complex interaction between building, materials and climate (Winter, 2016), 

so a smart system at self-contained B&B style accommodation should give control back to 

guests, simplify use of multiple utilities and encourage use of pro-environmental amenities.  

The need for simplification is a foundation of designing change (Brown, 2009) and 

needs to be researched for tourism. Research has found that in some cases smart thermostat 

systems can increase energy use (Yang & Newman, 2013) leaving some manufacturers to 

alter their claims (Darby, 2018). A growing concern is the escalating use of smart 

technologies which has the real possibility of raising lifestyle expectations of new 

consumables with corresponding energy consumption increases (Herrero, Nicholls & 

Strenger, 2018). As people rely on enabling technologies to help them keep up with the 

complexities of their daily life rhythms (Trentmann, 2009) they do so without awareness of 

their consequences. The benefits from smart technology have still to be realised (Darby, 

2018). Clearly, we need to better understand how innovations, like smart systems, can 

achieve measurable savings in a tourism context (Warren & Becken, 2017, see Chapter 2). 

Innovation or just fads? 

Behaviour will not change sufficiently just through consumption information (Shove, 2009). 

Technology which normalise peoples’ own consumption (Hargreaves et al., 2013) might be 

seen as fads and the idea of smart technologies as fashions (e.g. smart homes; Darby, 2018). 

Innovations draw on multiple features and resources, which are introduced over different 

time periods to increasingly mesh together (Urry, 2011) to create a more sustainable 

accommodation (Warren, Becken & Coghlan, under review, see Chapter 3). For a real 

transition, innovation needs to empower guests as they apply new practices with deeper 

change (Gronow, 2009), and research suggests new systems should help adapting to the 
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environment rather than leaving systems to taking control of people lives where they are out 

of control (Yang & Newman, 2013).  

Innovations involve the user as a co-innovator in the experience (Gronow, 2009), so 

guests need to be given the freedom to evolve its use in motivating ways that matter 

(Hargreaves et al, 2017). For example, when people are given direct control of their personal 

thermal comfort they tolerate higher or lower temperatures with increases in their level of 

thermal satisfaction (de Dear et al., 2013). Meeting individual needs therefore requires 

innovations with multiple layers of engagement. This would bridge gaps in people’s different 

levels of understanding (Yang & Newman, 2013), and enable the desired behaviours to be 

done well and easily, to help establish new habits (Gronow, 2009). They need to achieve this 

with the respective technology and building design (Winter, 2016). A humanised and 

simplified smart system may offer a way for tourist accommodation to achieve sustainable 

goals; which uses timely messages with gentle persuasion that form part of a behaviour 

change strategy (Fogg, 2003).  

Descriptive social norms to induce conservation behaviours 

Descriptive social norms of other people’s actions or approval for actions have been found to 

strongly influence behaviour (Schultz, et al., 2014) and has been successfully used in 

hospitality for towel reuse (Schultz, et al., 2008). Some studies found that using a provincial 

social norm message is most effective (e.g. Goldstein et al., 2008). Provincial norms are 

different from descriptive norms, in that they inform and motivate people to take action based 

on their localised situation, rather than just motivating people to take adaptive action based 

on the likely behaviour in a given situation. However, descriptive social norms have been 

found to be more effective than traditionally recognised appeals for saving resources. Nolan 

et al. (2008) conducted a household energy conservation study and tested several traditional 

message approaches: saving money; saving the environment; benefits to society; along with a 
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descriptive social norm of neighbours’ energy conservation behaviour. These traditional 

message types were tested by using meter readings as the dependent variable. The descriptive 

social norm of the saving behaviours of neighbours was consistently more influential in 

changing households’ electricity consumption than using fiscal, environmental and 

citizenship messages. That is, being aware of neighbours’ practices spurred participants to 

save more than traditional message types.  

Goldstein et al.’s (2008) towel reuse study in a hotel found that a descriptive social 

norm message did successful increasing towel reuse, but applying a provincial norm message 

to a guest’s rooms was most effective. The message stated the conserving behaviour of 

previous occupants in that very same room. Localised proximity appeared to have an 

additional effect to motivate behaviour even if previous guests had no relations with the new 

guests, and were more persuasive than generalised environmental messages. The previously 

discussed in-home smart technologies only identified occupants’ motivations to use such 

technology as saving costs, convenience, environmental concerns and improved comfort 

(Hargreaves et al., 2017). No study appears to have tested feedback using provincial norms, 

or the descriptive social norm of ones neighbours’ practices (Zipperer et al., 2013). 

Schultz et al. (2014) researched household water conservation using meters and 

feedback. They compared a control group with a) those receiving water saving tips and b) 

those receiving the same tips plus feedback comparing their household water use to average 

water use of similar local homes. Communication was split between mail and website. There 

was no significant saving difference between the participant households who received water 

saving tips alone, the method of communication (post or website) or the control, but those 

participants who received tips plus feedback used significantly less water.  

Descriptive social norms which include local (provincial) message types appeared to 

therefore strongly influence people’s resource use in homes and towel use at tourist 
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accommodation. Feedback on people’s consumption and comparison to other peoples’ usage 

also appears to motivate conservation behaviour. However, these quantitative studies using 

descriptive social norms did not identify if saving resources affected people’s level of 

comfort, nor what adaptive actions they took to save resources. Further, importantly for 

tourist accommodation, research has not considered if this intervention approach effected 

guests’ satisfaction. Therefore, the aim of this study was to conduct an experiment to 

determine if guests could be encouraged to take adaptive behaviours by using a smart system. 

Material and methods 

Site 

Four self-contained cottages at one site where chosen for the experiment. The rural site has a 

temperate climate, surrounded by forests and pastoral landscape and 30 minutes from the 

beach. Ninety five per cent of the guests are domestic travellers from various demographics 

choosing the site to enjoy indulgence, nature connection, or spending time with loved ones 

and friends (findings from previous ServQual surveys see Warren, Becken & Coghlan, under 

review, see Chapter 3). The self-contained cottages have a fully equipped kitchen and hosts 

provide breakfast provisions with other culinary items including locally made frozen meals. 

The kitchens have regular appliances found in a home. The bathrooms have baths and 

separate showers. There is a reverse cycle air-conditioner and wood fire (with one cottage 

having two fires). All cottages have insulation, thermal backed curtains, pelmets, ceiling fans 

(for both summer and winter use), draught excluders for doors, an eco-switch for turning off 

the TV when on standby, eco setting on dishwasher, a large clock beside the shower, opening 

windows and doors with locking fly screens, and blankets in the bedroom and living room. 

General eco-friendly amenities include a recycle bin, bucket for food scraps for chickens, 

complimentary use of bicycles and tree planting activities. All the above amenities were 

available to all guests. 
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Intervention 

The intervention was designed as a smart system to be at the centre of the guest’s stay 

experience to encourage active participation in pro-environmental activities (Warren & 

Coghlan, 2016, see Chapter 4). This smart system combines the second level of intelligent 

technology (Drezko, 2006) using sensors and social technology advising guests on the most 

effective adaptive behaviours (see Warren, under review b, see Chapter 5). Combined they 

provided guests with direct feedback on some of the equipment (described above in the site 

details) and context (e.g. climate), explaining the descriptive social norm that all guests were 

being invited to save 20 per cent of their resource use. The intelligent technology provided 

indirect feedback with personalised messages on a printed sheet that was delivered daily. 

This sheet carried resource use in the form of the descriptive social norm (20 per cent target 

saving figure calculated by auditing past quarterly resource bills), a provincial norm of 

previous guests’ use and the guest’s own resource use for comparison; further details are 

available in Warren, Becken & Coghlan (2017, see Chapter 6). The Control Group received a 

regular welcome by the host and were escorted to their cottage without any pro-

environmental messaging.  

Survey 

To measure guests’ behaviours a departure survey was given to guests following their check-

out and goodbyes to the host (one per booking), which included the following elements:  

• Bedford Scale recording guests’ comfort satisfaction, which is a recognised tool to assess 

home environments (Tweed, Dixon, Hinton & Bickerstaff, 2013) similar to the self-

contained B&B style accommodation in this experiment. The scale uses a 7-point system 

to record the individual’s current level of satisfaction and their preference for changing 

the conditions (Table 1). Participants tick their level of subjective thermal comfort from 
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‘Much too warm’ (scoring 3) to ‘Much too cold’ (scoring -3), and the median being 

‘Comfortable’ (scoring 0). This was applied to four periods of the day (Table 1).  
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Table 8.1: Bedford Comfort Scale  

 

Much too 
warm 

Too warm Comfortably 
warm 

Comfortable 

neither warm 

 nor cool 

Comfortable 
and cool 

Too cool Much too 
cool 

Morning               

Afternoon               

Evening               

Night               

Source: Adapted from (Tweed, Dixon, Hinton & Bickerstaff (2013). 

 

Directly following the Bedford Scale, participants were asked ‘What were your principle 

actions when feeling Uncomfortably Hot/ Cold?’, enabling them to record their own 

adaptive behaviours; 

•  Guests who claimed to save electricity, gas, water and firewood during their stay, were 

asked to record the frequency of their conserving actions on a table listing pro-

environmental actions split by thermal comfort and everyday routine factors. They could 

also add further actions;  

•  Guests were asked whether they agreed/disagreed with the statement ‘I would be happy 

to receive consumption feedback on my energy and water use whilst staying in tourist 

accommodation’ using a five-point Likert-scale. Guests were also asked ‘why do you say 

that’ as an open-ended question. The use of such open-ended questions has been found to 

be a valuable way to collect data for pro-environmental behaviours (Juven & Dolincar, 

2016). The open-ended responses from their visitor survey enabled Warren & Coghlan 

(2016, see Chapter 4) to analysis participants responses using a ‘signature spotting’ 

approach. This technique is used by positive psychologists adopting strength-based 

interventions to establish well-being (Niemiec, 2013) and is used to support or refute an 

existing theory in a given context (Elo & Kngas, 2008). Warren and Coghlan (2016, see 
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Chapter 4) established 24 pro-environmental character strengths, adapted from Parks, 

Peterson and Seligman’s (2004) positive psychology character strengths. They coded 

remarks by participants who recorded a high level of pro-environmental attitudes using a 

five-point Likert-scale. Results showed that participants who recorded a high frequency 

of character strengths in their open-ended responses also held wider pro-environmental 

attitudes (Warren & Coghlan, 2016, see Chapter 4). The 24 pro-environmental character 

strengths include Creativity, Curiosity, Judgement, Love of Learning and Perspective 

under the virtue of Wisdom and Knowledge; Bravery, Persistence, Integrity and Zest 

under the virtue of Courage; Love, Kindness, Social Intelligence under the virtue of 

Humanity; Fairness, Leadership, Citizenship under the virtue of Justice; Forgiveness, 

Modesty, Prudence, Self-regulation under the virtue of Temperance; Appreciation of 

Beauty, Gratitude, Hope, Humour and Spirituality under the virtue of Transcendence. 

The researcher codes the open-ended response from positively answered pro-

environmental questions to defined definitions (Appendix 5). 

• Guests were asked to self-report if they had chosen to participated in pro-environmental 

activities (tree planting, use of bicycles, recycling, food scraps bucket, feeding chickens 

with scraps, donation, traveling by public transport)  

• Intervention guests were also asked an additional question: ‘Did the daily information 

sheet add/reduce to your experience while staying here?’ using a five-point Likert-scale. 

Sensors 

To measure and assess guests’ resource use and inside temperature, sensors were installed in 

the cottages and transmitted to a reporting system which provided hourly reports in a CSV 

format.  
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Sample 

A total of 527 guest parties were involved, the Intervention Group had 211 cases and the 

Control Group 316. The selection method was based on random principles to ensure all 

cottages where involved in the Intervention. However, due to the different length of stay 

periods it was not always possible to alternate, further one cottage suffered a transmission 

failure (December 2015 to January 2016), while meters were read manually to maintain total 

consumption figures, this cottage did not receive Intervention guests during this period. Guest 

parties were an average of 2.5 persons staying 2.6 nights. A total of 363 surveys were 

collected, 149 for Intervention Group and 214 for Control, (69 per cent response rate). 

Limitations 

The author acknowledges that this experiment covers only four cottages on one site. The 

Bedford scale was applied for the duration of the guest’s stay (average 2.6 days) so that it is a 

generalised assessment of multiple periods of the day across their stay. There are obvious 

weaknesses in this application as weather conditions and guests’ knowledge to use the pro-

environmental amenities may have changed during their stay. Not all of the guest party would 

have found the inside temperature equally as comfortable. However, this tool does provide a 

measure that facilitates a comparison of outdoor and inside temperatures, recorded by a 

sensor every 15 minutes and every one minute respectively during the guests’ stay. 

Results 

Q1: Can a smart service providing feedback presented as a descriptive norm elicit guests’ 

character strengths to positively engage? 

The experience of feedback was tested by asking guests if they would be happy to receive 

consumption feedback using the five-point Likert-scale. The Intervention Group responded 

positively 70.6 per cent ‘strongly agreed/tend to agree’ compared to the 37.1 per cent of the 

Control Group. Almost half of the Control Group (48.1 per cent) was ‘neutral’ to the idea and 
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14.8 per cent ‘disliked/strongly disliked’ feedback compared to the Intervention Group who 

recorded a lower level of ‘neutral’ (24 per cent) response and less likely to ‘dislike/strongly 

dislike’ (4.7 per cent). ANOVA tests for these results was significant (ANOVA: F=33.388; 

df1, 289; p=<0.000). 

An open-ended question asked ‘why’ they had given this response to feedback, and 

remarks by participants were split by group and by response level. A total of 116 responses 

were collected from those who said they ‘Strongly agree’ and ‘Tend to agree’ (74 from the 

Intervention Group and 42 from the Control Group). This data was analysed by coding the 

remarks using the strength spotting approach to assess pro-environmental character strengths, 

as conducted previously by Warren & Coghlan (2016, see Chapter 4). In this study, 17 

character strengths could be identified from the 116 remarks (Table 2). The dominant reason 

for participants stating they would be happy to receive the feedback was Curiosity (31) and 

Judgement (24). Participants who expressed Curiosity were interested in exploring and 

learning from their impact and being open to change their mind. While others who conveyed 

Judgement, wanted to think things through and weigh up the evidence.  

‘I’ve never done that before and it was really interesting.’ Case 23 (Intervention) 

‘It would be good to know how much energy we used and associated impact.’ 

Case 56 (Control) 

Participants also provided an honest openness to their pro-environmental behaviour (Integrity 

11) without pretence as they admitted their holiday was also important to them. Others were 

aware of their motives and feelings and how they conflicted with the desire for pro-

environmental behaviour, coded as Social Intelligence (10): 

‘Liked it because it made us use the facilities properly. The other half of me was 

‘we're on holidays and I want to enjoy it.’ Case 262 (Intervention) 
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‘In general, happy to receive feedback, but sometimes, if getting away for a 

‘retreat from the world’ perhaps we don't want to think about it!’ Case 191 

(Intervention) 

Other responses also indicated a Love of Learning (7), Self-regulation (7) and Perspective 

(6), and cumulatively suggests that the encompassing virtue of Wisdom and Knowledge was 

the driving virtue behind more than half of the participants’ remarks.  

Fifty two remarks said they felt ‘Neutral’ about whether they liked or disliked receiving 

feedback (40 from Control Groups and 12 from Intervention). Some participants did not feel 

the feedback would affect their holiday, while others showed that they were not aware of 

their environmental impacts and would not be motivated by feedback. Since the majority of 

remarks were from the Control Group they had no experience of what feedback would be like 

and appeared to dismiss its persuasiveness: 

‘I don’t believe knowing such information would change the experience of the 

holiday.’ Case 57 (Control) 

 ‘Not really thinking of it while on holidays unless hot water runs out!!’ Case 50 

(Control) 

‘I am happy with the amount of energy and water consumption during my stay 

and the feedback may not change my consumption in the future.’ Case 102 

(Control) 
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Table 8.2: Breakdown of pro-environmental character strengths found in positive 

response to feedback  

  Intervention 

n 

Control 

n 

Total 

n 

Curiosity 19 12 31 

Judgement 15 9 24 

Integrity 5 6 11 

Social Intelligence 8 2 10 

Love of learning 4 3 7 

Self-regulation 7 0 7 

Perspective 4 2 6 

Fairness 3 1 4 

Citizenship 2 1 3 

Love 1 2 3 

Bravery 1 1 2 

Kindness 2 0 2 

Prudence 0 2 2 

Leadership 1 0 1 

Persistence 1 0 1 

Zest 1 0 1 

Others expressed a degree of anxiety about social evaluation and guilt: 

‘Some people may feel judged and that may take away from the holiday and 

relaxation.’ Case 53 (Intervention) 

 ‘I would prefer that the ‘company’ monitor uses I wouldn’t want to feel guilty 

having a bath etc. when I am away on holiday/overnight stay, etc.’ Case 110 

(Control) 
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Those guests who disliked/strongly disliked receiving feedback (six from the Intervention 

and 16 from the Control Groups) provided a total of 22 remarks. Participants expressed their 

need for relaxation and denial of responsibility for their holiday impacts: 

‘While on holiday don’t want to worry about that.’ Case 334 (Control) 

‘Because we are on holidays and we know our usual consumption usage.’ Case 90 

(Control 

‘I feel giving this feedback takes away from the stay. We love the bath and 

beautiful shower head … telling us not to use them isn’t good – it is a put off.’ 

Case 209 (Intervention) 

When comparing the Intervention Group with the Control Group, the descriptive norm 

provided by the smart service did elicit a high level of guests’ character strengths. The 

findings suggest that the actual experience of feedback delivered by the intervention was less 

challenging to the idea of a holiday being a break from life pressures and would disturb, to 

one of learning adding to their stay experience. Direct feedback explained by the host and 

displayed in the printed indirect feedback set a savings target of 20 per cent across all 

resources, the Intervention Group exceeded these savings, indicating that guests positively 

engaged by drawing on their character strengths. For a detailed resource analyses refer to 

Warren, Becken, Nguyen and Stewart (under review, see Chapter 7). 

A further question asked only to the Intervention Group participants if they found ‘the 

daily information sheet added/reduced to your stay experience while staying here’. Guests 

from this group stated that the sheet ‘strongly added’ (27.4 per cent), ‘tended to add’ 

(51.6 per cent), was ‘neutral’ (17.7 per cent) or ‘tended to reduce’ (3.2 per cent). No guests 

responded that the information ‘strongly reduced’ their holiday. These findings further 

indicate that the smart system positively induced guest engagement. 
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Q2: Does attempting to save resources make guests less comfortable? 

Guests were asked whether methods were clear to control the inside temperature of their 

cottages (Table 3). The majority of guests in either group said they understood how to use the 

thermal comfort systems in their cottage with no significant difference between the groups 

(ANOVA p= 0.875). 

 

Table 8.3: ‘How would you rate your understanding of the best way to use the cottage’s 

heating/cooling/ventilation facilities for temperature comfort?’ 

  Intervention Control 

Very clear 42.5 48.1 

Clear 51.9 38.8 

Undecided 4.7 10.9 

Unclear 0.9 1.6 

Very unclear  0 0.8 

n 235 

   

Guests’ thermal comfort satisfaction was recorded using the self-completion Bedford 

Scale. Overall both groups found their cottage’s inside temperatures comfortable, recording 

mean scores within the scale of 1 to –1, that is between ‘Comfortably warm’ and 

‘Comfortable and cool’ for all periods of the day. Data were grouped by season and results 

showed a clear difference between summer (comfortably cooler interior temperatures) and 

winter (comfortably warmer temperatures) (Figure 8.1). Spring and autumn recorded more 

neutral responses, suggesting that guests acclimatised more easily during these periods when 

there were less extreme temperatures. However, there were also differences between the 

groups, for example in summer mornings the Intervention Group appeared ‘comfortably 

cooler’ and in summer afternoons they appeared closer to ‘comfortable’ compared to the 

Control Group. The data was collapsed into a total thermal comfort satisfaction score for each 
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case and the two groups compared. Results showed the Intervention Group (1.1 satisfaction 

score) was significantly more comfortable than the Control Group (1.4 satisfaction score) as 

their satisfaction score was closer to ‘Comfortable’, a 0 rating (ANOVA F= 24.189; df 1, 

288; p=<0.000).  

 

 

Ratings: Much too warm=3, Too warm = 2, Comfortably warm =1, Comfortable = 0, Comfortably cool =-1, 

Too cool = -2, Much too cool = -3) 

Figure 8.1: Seasonal comfort ratings by Intervention and Control Groups 

 

The Intervention Group were encouraged to save resources and apply natural ventilation or 

reactionary measures which might affect inside temperatures. So inside temperatures were also 

compared, with the Intervention Group recording an annual mean inside temperature of 20.3ºC 

and Control Group 19.8ºC. Across the year the Intervention Groups’ inside temperature was 

significantly cooler or warmer than the Control Group (ANOVA: F = 422.706; df = 1 111168; p 

= <0.000). ANOVA test comparing inside temperature data by month revealed nine months 

where the Intervention and Control Groups inside temperatures were significantly different - 

January, March, April, May, June, August, September, November and December, and not 

significantly different in February, July and October. Table 4 shows the inside temperature 
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difference between the groups by month (the Intervention Group monthly mean temperature 

minus the Control Group’s inside temperature) (Figure 8.2).  

 

 

Figure 8.2: The mean inside temperature difference between Intervention and Control 

Groups by month 

 

Guests reported their adaptive behaviours to adjust inside temperatures when these were 

‘Uncomfortably Too Hot’ or ‘Uncomfortably Too Cold’. A total of 27 different behaviours 

were identified (Figure 8.3), which demonstrates the range of adaptive behaviour guests are 

prepared to take. When ‘Uncomfortably Too Hot’, guests chose to open doors, use ceiling 

fans, turn on the air conditioner or turn down the fire, remove clothing, closed curtains, drink 

water or leave the property for the cooler river water. The Intervention Group appeared to 

choose opening windows more often and the Control Group use the air-conditioning. When 

‘Uncomfortably Too Cold’, guests adapted by lighting fires, using blankets, wearing more 

clothes and closing doors and windows. The Control Group appeared to be less likely to use 
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the wood fire, and the Intervention Group appeared to use blankets and natural ventilation 

more frequently.  

 

Figure 8.3: Adaptive behaviours to adjust to uncomfortable indoor temperatures 

 

Q3: What guest adaptive pro-environment actions can be encouraged by a smart service? 

Guests were asked ‘Did you actively try and reduce your electricity, gas, water and firewood 

during your stay?’, and 84.8 per cent of the Intervention Group and 59.5 per cent of Control 

Group confirmed they tried to save. 

All guests who had answered positively were then asked which saving actions they had 

taken, using a five-point Likert scale indicating frequency ‘Throughout my stay’, 

‘Sometimes’, ‘Rarely’, ‘Never’, and ‘Not applicable’.  

For the total sample who said that they ‘did try to save resources’ the most frequently 

applied thermal comfort saving was to avoid use of the air-conditioner in favour of natural 

ventilation, using the wood fire or ceiling fans for cooler/warmer airflow effects (Table 8.4).  
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Table 8.4: Resource saving behaviours by Intervention and Control Groups 

    n Mean 

Std. 

Deviation 

Thermal  chose not to use the a/c 193 3.41 1.170 

Comfort 

chose opening windows 

for cooler air 

185 3.09 1.542 

 

closed curtains earlier to 

keep warmth in 

189 2.88 1.653 

 

did not use electric 
blanket 

180 2.79 1.678 

 

chose wood fire instead 
of a/c 

194 2.61 1.815 

 

was mindful in use of 
wood for fire 

185 2.28 1.784 

 

chose ceiling fans to 
have cooler air 

174 2.18 1.799 

 

used draft dog to prevent 

cold air coming in 

180 2.16 1.813 

 

closed curtains in the 

day to keep cooler 

177 2.02 1.788 

 

chose extra blanket 

instead of fire or a/c 

177 1.93 1.734 

 

used draft dog to stop 

hot air coming in 

179 1.79 1.731 

 

chose extra blanket 

instead of electric 

blanket 

171 1.74 1.758 

  

chose ceiling fans to 

circulate warm air 

175 1.73 1.743 

Everyday  

turned off lights when 

not in a room 

203 3.91 0.302 

Routines used less lighting 194 3.69 0.733 

 

used green 'eco' switch 
by TV 

192 3.21 1.417 

 

mindful use of gas 
cooktop/oven 

178 3.18 1.366 

 

washed dishes in sink 
instead of dishwasher 

189 3.17 1.122 



 

 

 

218 

 

used gas kettle instead of 

electric 

181 2.73 1.460 

 

only ran dishwasher 

when full 

183 2.53 1.760 

 

selected dishwasher 'eco' 

setting 

176 2.36 1.836 

 

opened window in 

kitchen instead of cooker 

fan 

180 2.12 1.633 

 

showered less frequently 

during stay 

174 2.11 1.370 

 

used water measuring 

jug for kettle 

173 2.02 1.430 

 

chose not to use the bath 169 2.06 1.557 

 

used less hot water in the 
bath 

165 2.02 1.494 

 

took fewer baths 163 1.98 1.543 

  

used the bathroom clock 

to time your shower 

171 1.92 1.256 

 

Pre-emptive measures for comfort were also regularly applied by closing curtains or 

using the draught excluder. Adaptive measures were also taken by using the bed blanket or 

sofa blanket for personal warmth and avoiding the electric blanket or other systems. 

For everyday routines turning off systems was the most frequent method to save 

(lighting and standby switch by TV). Secondly, energy in the kitchen was conserved by 

mindful use of appliances (e.g. washing up in the sink and opening the window instead of 

using the fan). Water appeared to be the least frequent resource to be conserved. Some guests 

chose to take fewer baths and monitor their showers using the wall clock. 

Data were collapsed into two groups with responses to ‘Throughout my stay’ and 

‘Sometimes’ grouped together as ‘Actions’, and ‘Rarely’ and ‘Never’ merged as a second 

group called ‘No Action’. Respondents who noted ‘Not applicable’ were removed. The 

Intervention Group undertook twice as many Actions (12) as the Control Group (6). 
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Additional behaviours 

The survey asked whether guests had taken any further actions to save resources. Responses 

included for water saving: bathing children together, all occupants shared same bath water, 

showering together, sharing just one bath towel, filling sink rather than letting water run. Thermal 

comfort was achieved by: guests choosing to sleep separately because of body heat, choosing to 

spend more time outdoors, enjoyed sitting on the deck with ‘fresh air’, and adjusting clothing. For 

energy saving guests used less charging plugs, avoided appliances (microwave), turned off power 

points, not watched TV, collected sticks for the fire, avoided using the fire in the mornings, 

choose to eat out, put the kettle on the wood fire. Some saw wider angles to sustainability and 

remarked that they had walked instead of driving. They also made helpful observations for the 

owners such as introducing blackboards rather than paper, have timed lighting, suggesting gas 

fire as they found the firewood difficult to use. 

Participating in other pro-environmental activities 

All participants were asked if they had participated in additional eco-friendly activities: 

‘planting a tree’ while on the property with the owner, ‘riding bicycles’ as an alternative to 

driving, choose to ‘recycle’ in their cottage, putting their ‘food scraps in container’ for 

chickens, choosing to ‘feed the chickens’ with their scraps, making a ‘voluntary donation’ to 

the local wildlife charities and traveling to the destination by ‘train’ (Table 8.5).  

Waste management appeared the most popular eco-friendly activity with recycling and 

collecting their food scraps undertaken by the majority. Half the participants sought to feed 

the chickens with their scraps. There was a lower level of participation of long-term 

environmentally significant behaviours by either group, which included making donations to 

local wildlife, planting a tree. Few guests had chosen to travel by train even though the hosts 

offer a free rail transfer. Comparing the two groups, the Intervention Group undertook an 
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average of 2.71 eco-friendly activities whereas the Control guests only reported 2.48 

activities (significant at the 10 per cent level, ANOVA: F = 2.960; df 1 291; p = <0.086). 

 

Table 8.5: Eco-friendly activities at accommodation 

 

Intervention 

% 

Control 

% 

Recycle 93.1 88.3 

Scraps container 88.4 79.1 

Fed chickens 50.4 42.3 

Donation 17.8 17.8 

Ride bicycles 12.4 12.9 

Plant a tree 10.1 5.5 

Travel by train 0 2.5 

n 292 

  

Discussion 

Tourism research on assessing the adaptive behaviour to conserve resources is limited. Apart 

from towel reuse studies, no studies could be identified that specifically examined guests’ 

thermal comfort and changes to everyday routines. Since tourism, including self-contained 

B&B style accommodation, is growing at a rapid rate, the aim of this study was to contribute 

to sustainable tourism development by conducting a ‘real world’ experiment measuring 

guests’ adaptive behaviours. A smart service was employed to facilitate the experiment. 

Findings revealed that guests could be persuaded by the smart service technology and advice 

to save resources. This demonstrates that even if a holiday is a holiday, guests can be 

persuaded by a smart system to reduce their consumption. This reflects Barr et al.’s (2010) 

conclusion that maybe guests might choose more sustainable alternatives if they understood 

the context of their decisions better. In doing so, they were equally as comfortable and took 
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greater adaptive behaviours to save resources as those who did not receive targeted messages 

and feedback.   

Findings suggest guests may have preconceptions about how easy it is to use an 

accommodation’s pro-environmental amenities. The majority of the Control Group thought 

amenities would be straight forward to apply (Table 8.3) but did not necessarily know how 

best to achieve comfort by saving resources as they tended to favour the air-conditioner, often 

a modus operandi (Ambrose & James, 2013). They were significantly less comfortable 

during their stay with a significantly different inside temperature than the Intervention Group. 

It can be assumed that the smart system’s advice encouraged far greater application of no/low 

carbon methods to be comfortable. The Intervention Group used less resource indicating they 

acclimatised and adapted behaviour (de Dear, Burger & Cooper, 1997) using natural 

ventilation, as their inside temperature showed greater seasonal fluctuations as found in 

temperate climates. The smart service empowered the Intervention Group by drawing on their 

character strengths to learn and take control, applying multiple actions and adding to their 

stay experience. These findings are in reverse of the smart systems discussed in the literature, 

which focus primarily on intelligent technology alone.  

Smart technologies appear to be intelligent to a point, but they can often leave users 

with a sense of being out of control and overwhelmed by complexity. Their lack of useability 

results in occupants’ practices not changing sufficiently to conserve resources, and this places 

a question mark over their effectiveness for sustainable tourism and their own durability. 

However, the smart service system tested in this experiment did achieve significant resource 

savings (Warren, Becken, Nguyen & Stewart, under review, see Chapter 7). Unlike the smart 

technologies used in earlier studies, this present system combined intelligent technologies 

with social technology to create a service rather than a self-contained system. Host and guests 

worked together, being informed by intelligent technology and using the existing pro-
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environmental amenities around them. Even though it provides only low levels of intelligence 

(adapting and sensory) it meshes existing system and adaptive behaviour suggestions 

together. Simply stated it is an easily understood digital advisory service with a human touch. 

Previous social psychology studies testing resource conservation identified that 

descriptive social norms are more important than generalised environmental, fiscal or citizen 

messages, even though participants themselves claimed they were most persuaded by them 

(Goldstein, et al., 2008; Nolan, et al., 2008; Schultz, et al. 2014). This study confirms these 

findings. Analysis of the open-ended responses show guests who were happy with feedback 

were most frequently motivated by character strengths of Curiosity and Judgement 

(categorised within the overall virtue of Wisdom and Knowledge), rather than Kindness or 

Love for the environment, or Citizenship (Table 8.2). This indicates guests find the 

experience/concept of indirect feedback educational and informative. The descriptive social 

norm, using a saving target, and provincial norm of previous guests’ consumption, appears to 

have made indirect feedback even more helpful and motivating, stimulating what Warren, 

Becken & Coghlan (2017, see Chapter 6) describe as Resource Saving Persuasion.  

There were also important misgivings. Guests expressed reservations showing a lack of 

knowledge, of denial, guilt and entitlement to their holiday, indicating that they did not 

consider they were responsible for their accommodation impacts. These findings confirm 

previous research assessing holiday-makers’ motivations (Miller et al., 2010). However, the 

degree of disagreement to receive indirect feedback was far lower (4.7 per cent Intervention 

Group; 14.8 per cent Control) than implied in earlier studies, which were undertaken in 

different countries. New research should replicate this experiment in other regions, and 

compare the effects of culture and societal attitudes towards environmental change. 

Importantly, the process of saving resources did not negatively affect guests’ thermal 

comfort satisfaction (Figure 8.1): even though the Intervention Group experienced lower and 
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higher temperatures inside their accommodation than the Control Group (Figure 8.2) they 

recorded a significantly closer mean score to being ‘Comfortable’. Therefore, hotels and 

other types of accommodation with building management systems that standardise inside 

temperatures could apply greater levels of personalisation and introduce greater seasonal 

variations. This could be further enhanced with pro-environmental amenities as guests are 

prepared to take their own adaptive measures for natural ventilation (Figure 8.3).  

Overall, the smart service’s feedback experience appears to be more attractive than 

guests’ perception of what the feedback might be like. Remembering that guests were very 

likely to have never seen more than their own quarterly bills, Intervention Group guests were 

almost twice as happy to receive feedback as Control Group guests. The daily update with the 

descriptive social norm asking all Intervention Group guests to reach a 20 per cent saving 

target resulted in significant resource savings. These findings are insightful because they take 

into consideration the seasonality of human thermal comfort needs in a temperate climate. 

Even the guests’ experience of reading indirect feedback using the provincial norm, being 

compared to previous guests in the same cottage, did not appear to be off putting. The 

experience appears to have motivated guests by applying their character strengths across the 

seasons and encouraged others who might otherwise have been unmotivated (or neutral) to 

the idea and benefits of feedback.  

Resource savings can modify everyday routines – for example, moderating the use of 

appliances like turning off systems during the day (Table 8.4). However, these findings 

should be read with caution. Guests’ use of appliances still constitutes energy and water use, 

while thermal comfort using natural ventilation and locally sourced firewood is renewable. 

The Intervention Group’s overall resource use was low, but it was not zero, demonstrating 

that efficiency is not enough and that further changes in social practices must be achieved. 

The appearance of new phenomena like taking computers on holiday and recharging phones 
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leads to a greater propensity for resource use. We therefore need to apply new routines as 

deeper social change has to occur to achieve sustainable holidays. For example, we see that 

guests are happy to recycle, but still choose to travel by private vehicle. There is much to be 

done to achieve sustainable consumption in the face of enormous global growth and resource 

scarcity (Lloyd, 2018). Smart services may play an important role in this transition.  

Conclusion 

The aim of this study was to conduct an experiment to measure the effects of a sustainable 

tourism smart service to encourage guests to take adaptive behaviours at self-catering B&B 

style accommodation. Findings show that the smart service stimulated guests to apply their 

character strengths to participate actively. In an experimental setting, it could be established 

that persuasion using descriptive social/provincial norms was effective. The Intervention 

Group surpassed the descriptive social norm’s request to save 20 per cent of electricity, 

firewood, gas and water. The provincial social norm, sharing previous guest consumption, 

was accepted and overall the smart service experience was enjoyed by the majority of guests 

(78 per cent).  

To save resources, tourist accommodation must first install pro-environmental amenities to 

permit adaptive behaviours. Since human activities in accommodation are complex, we need 

smart services that simplify life and mesh with practical pro-environmental amenities, which 

guests can easily use and have full control over. This avoids waste and improves efficiency. 

Resource saving on holiday requires a human touch to advise and motivate, supported by easy to 

understand smart technologies. Future research should replicate the experiment in different 

social-cultural environments. 
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9 

Discussion 

Introduction 

Tourism is caught between unprecedented global growth with its benefits of employment and 

profit on the one hand, and mounting environmental impacts on the other. Tourism is a major 

contributor to climate change, and in turn, the consequences of climate change, for example 

extreme weather events, sea level rise and loss of wildlife species, are long term and in some 

places existential challenges for tourism (Climate Council, 2018). They appear now as everyday 

headlines, ranging from carbon reduction goals (UNFCCC, 2015), to droughts (Lloyd, 2018), 

decline of natural heritage (e.g. Great Barrier Reef – Climate Council, 2018), depletion of finite 

resources (e.g. peak oil – Becken, 2007a), and placing tourism firms and their guests in Australia 

under increased risk without any relevant policy interventions (Climate Council, 2018). These 

global challenges are partly fuelled by population growth and the striving for middle class 

consumerist life, which includes tourism experiences.  

A range of exacerbating and aggravating trends are occurring. As global temperatures rise 

and extreme weather events increase, energy demand for heating ventilating and air-conditioning 

(HVAC) increases at tourist accommodation. As more technologies enter society, greater levels 

of energy are consumed (Ropke et al., 2009), and tourist accommodation is expected to keep pace 

with these changes (e.g. wifi available to guests). These drivers propel an ever increasing demand 

for energy and water. Tourist accommodations’ primary strategy is to seek greater efficiencies 

from technologies. However, at some point we have to draw a line in the sand that marks a 

change in strategy, as efficiencies may simply not be enough (Shove, 2017). 

Currently there are multiple knowledge gaps that prevent tourist accommodation from 

making innovative transitions to more sustainable consumption of energy and water. There is 
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a lack of ‘real world’ evidence of genuine tangible resource savings from eco-efficiencies 

(Warren & Becken, 2017, see Chapter 2). The scales of savings apparent from some of the 

studies reviewed in this thesis do not appear to be sufficient to compensate for tourism’s 

global growth. Research to date has concentrated on one market – city hotels – to the 

exclusions of smaller accommodation in rural areas, and interdisciplinary research is lacking 

(Warren & Becken, 2017, Chapter 2). This is important because small and medium sized 

enterprise managers have low levels of resource literacy, making the diffusion of 

sophisticated efficiency systems unlikely at this time (Coles, Zschiegner & Dinan, 2014). 

Based on the literature, it is clear that well-designed and uncomplicated saving systems are 

required to achieve major ‘breakthroughs’. A critical knowledge gap is the role guests might 

play in saving resources since they account for the majority of energy and water use in self-

contained B&B style accommodation, where they have greater opportunity to use systems for 

thermal comfort and everyday routines, compared with hotel guests. Self-contained 

accommodation is a major sub-sector, and it is growing fast thanks to the sharing economy.  

The challenge to introduce conservation strategies to cut resource use confronts – at 

least at the surface – the ethos of hospitality. Solutions have to appeal to mangers whose 

paramount concern is guest comfort and satisfaction. Similarly, conservation approaches 

would have to appeal to guests who feel entitled to their well-earned holiday (Miller, 

Rathouse, Scarles, Holmes & Tribe, 2010). Travellers require practical methods for 

individuals who are unfamiliar with the accommodation’s systems and unaware of optimal 

methods to use these systems (see Chapter 8). Further, communication ought to avoid 

drawing on guests’ environmental concerns, as it can make people feel helpless. Sadness does 

not stimulate action (Compton & Hoffman, 2013), so it seems urgent to identify ways to 

frame messages that achieve positive action. 
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For these reasons, this thesis concentrated on resource conservation, which refers to the 

deliberate action to use less energy and water at tourist accommodation. The overarching aim 

was to determine whether a small independent accommodation provider could innovatively 

persuade guests to use fewer resources, thus lowering its carbon footprint, contribution to 

landfill and water consumption. A conceptual model (Figure 9.1) was considered, dividing 

energy and water resource use into three divisions that operate within the accommodation 

sector: (i) the site’s building envelope and systems; (ii) management of the firm; and (iii) the 

guests. Selected concepts within each division were studied (identified in bold in Figure 9.1), 

involving monitoring resource use, persuasive communication and inducing guests 

conservation actions which might combine with existing pro-environmental amenities. 

 

Figure 9.1: Thesis conceptual model: Resource supply and demand at tourism 

accommodation 
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Holistic thesis from individual research studies 

Several research studies combined to provide a holistic thesis. They involved extensive 

literature reviews of the topic area, a longitudinal study and mixed methods experiment. The 

research outputs formed seven chapters within the three blocks identified in Figure 9.1 that 

form the areas of investigation of this thesis. These are: 

Management Behaviour 

 The systematic literature (Chapter 2) identifies the research gaps in resource saving at 

tourist accommodation which then forms the basis for this thesis’ research focus. 

 A longitudinal study was undertaken on the research site to show how responsible 

tourism progress has evolved and why guest involvement in minimising impacts 

becomes a core element to the business’ sustainability rooted core (Chapter 3). 

 The intervention was then explained to illustrate how host-guest engagement can 

become social technology that co-creates more sustainable experiences (Chapter 5) 

Guest Behaviour 

 The analysis of guest pro-environmental attitudes reveals that participants apply their 

character strengths to enable them to change social practices and foster positive 

emotions (Chapter 4). 

 When the intervention is applied the host-guest exchange becomes one that self 

sustains Resource Saving Persuasion and positively supports guests satisfaction 

(Chapter 6). 

Built environment 

 Data analysis compares the different consumption rates of the Intervention and 

Control Groups (Chapter 7) using amenities and different energy sources across 

seasons and peak times of the day. 
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 Further data analysis reveals what practices the Intervention Group applied compared 

with the Control, their level of thermal comfort and benefits from receiving the 

Intervention with eco-feedback  (Chapter 8).  

Summary research findings 

Seven research questions were considered, relating to the built environment, management 

behaviour and guest behaviours using a mixed method research approach and applying a 

smart system intervention (Table 9.1). Findings from the initial three research studies 

contributed to refining the intervention design and methodological approach. Monitoring data 

and the experiment were conducted over 17 months (May 2015 to September 2016), resulting 

in two results chapters detailing social studies (understanding the host–guest interpersonal 

communication and guest adaptive behaviours) and one on resource consumption patterns. 

Each phase informed the next to then provide a holistic set of data to examine the interplay of 

building environment, management and guests’ behaviours that contribute to sustainable 

resource supply and consumption through conservation. 

Objective 1 sought to identify whether existing knowledge was sufficient to achieve 

much needed resource savings and found multiple gaps including a lack of multidisciplinary 

papers and lack of research into guest behaviours to save at tourist accommodation.  

Objective 2 sought to identify how self-contained B&B style accommodation, as a 

clearly defined category from hotels, can develop radical innovations. The Sustainability-

oriented Innovation framework was applied to a longitudinal study of the intervention’s site. 

The case study identified that sustainability-oriented behaviours occur in a fragmented 

fashion due to lack of knowledge and resource limitations. However, the managers’ learnings 

improved when new insights combined with hindsight, and as their world view changed. 

Their specialisation in guest engagement innovations identified guests’ curiosity in 

sustainability and an increasing level of preparedness to act.  
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Objective 3 sought to better understand guests’ pro-environmental attitudes and found a 

significant link between the application of pro-environmental character strengths and 

preparedness to make responsible environmental choices. 

Objective 4 designed and integrated an intelligent system and social technology 

procedure to trial at the experiment’s site. There were many technical challenges due to the 

idiosyncratic nature of the four accommodation buildings and the variety of different 

technologies, however, the system provide highly accurate as all monitoring outputs were 

compared to manual meter readings. Host training enabled consistent message approaches. 

The application of the smart system led to the next three research aims. 

Objective 5 investigated the impact of persuasive communication, delivered by the 

host, would have on guests’ behaviours and satisfaction. The mixed methods findings showed 

that through a process of spiralling influence the host–guest relationship developed, guests 

reciprocated to saving requests whilst their satisfaction was not negatively affected.  

Objective 6 assessed the smart system’s effect on guests’ resource and found significant 

savings across energy, firewood, gas and water use by the Intervention Group compared to 

the Control. Using sophisticated algorithms detailed analysis revealed guest’ water resource 

for everyday routines, peak electricity savings and strong seasonal resource use.  

Finally, Objective 7 determined guests’ adaptive behaviours. Findings showed that 

those guests who had received the intervention accepted feedback more positively than 

Control Group guests, as they applied their character strengths of Curiosity and Judgement 

most frequently. Intervention guests took more adaptive actions to save energy and had a 

significantly cool/warmer inside temperature than the Control Group guests. Overall, the 

intervention was felt to added to the guests’ stay experience making it a competitive 

advantage. While these findings positively show the intervention to be effective further 

research is required to test guest and host responses in other places. 
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Table 9.1: Summary of these objectives and key findings 

Chapter 2 Objective 1: 

Review relevant academic research to examine whether existing 

knowledge is sufficient to support significant and much-needed 

improvements in the resource saving at tourist accommodation 

 Key findings: 

 The systematic literature method was applied successfully and 

enabled a detailed analysis of 110 papers identifying many 

knowledge gaps 

 The majority of papers took a managerial focus, and only two 

papers came from the engineering discipline; 14% studies were 

conducted in  rural area and only a third provided quantification 

of savings 

 Only seven guests behaviour studies record actual savings, were 

limited to just towel reuse 

 Resource use in accommodation is not an integrated knowledge 

field; often technically feasible solutions remain untried with 

‘real world’ guest sample 

 Integrated technical and social research is critical to progress 

Sustainability-oriented Innovation 

Chapter 3 Objective 2:  

Understand how self-contained B&B style accommodation can progress 

to radical sustainability-oriented innovations (SOI) 

 Key findings: 

 This is the first longitudinal SOI study conducted with a small 

service firm 

 Sustainability-oriented transitions are not synchronised in 

sharply defined steps, they occur following learnings from 

‘hindsight and insight’, applied at different rates to operational 

areas as the manager’s knowledge and foresight grows 

 There are multiple barriers that inhibit innovation, including 

internal resources and limited external advice 

 Firms who focus their SOI in specific areas can specialise and 

build greater expertise and competitive advantage 

 Guest engagement initiatives grew at the case study site as the 

managers’ confidence increased. It was found that the greater the 

guests’ personal involvement the greater their level of self-

motivation  

 Over time resource saving initiatives like pro-environmental 

amenities increasingly integrated within more radical service 

innovation  

 Propose a Sustainability-oriented Service Innovation model for 

service firms 

 

Chapter 4 Objective 3:  

Understand whether using the concept of character strengths provide an 

alternative means to engage guests in pro-environmental behaviour to 

help us shift from a problem-based approach (of in action) to a solution-

based approach 
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 Key findings: 

 Presence of character strengths in positive responses to 

environmental behaviours and attitudes, with Curiosity, 

Judgement and Self-Regulation the most common 

 There was no significant difference in their other holiday 

motivation (compared to participants who did not express pro-

environmental character strengths), indicating they were not 

positively biased in general 

 Recommend to place character strengths at the heart of a 

sustainable experience so visitors actively participate drawing on 

Curiosity, Judgement and Self-Regulation 

 More research is required to help tourism appeal to guest 

character strengths to encourage responsible behaviours which 

promote sustainable consumption, and test outcomes on 

participants’ satisfaction 

Chapter 5 Objective 4: 

Design and develop a smart service system, combining intelligent 

technologies and services to monitor resource use, provide feedback and 

advice to guests 

 Key findings: 

 A smart service was designed and developed which integrates 

intelligent technologies with social technology providing 

feedback and clear advice 

 Hosts were able to confidentially engage guests and persuade 

them to save  

 There are technical complexities to monitor four resources 

(electricity, firewood, gas and water) requiring a test period and 

trials using manual checking 

 A mixed methodology was designed to provide triangulation of 

findings related to both resource use and guest experience; the 

mixed method informed both with deductive and inductive 

analysis 

Chapter 6 Objective 5: 

Understand the impact of persuasive communication on guests’ pro-

environmental behaviours and their stay satisfaction 

 Key findings: 

 Guest accepted the host’s appeal and the intervention’s indirect 

feedback and choose to save resources without showing signs of 

negatively affected satisfaction 

 The host-guest relationship successfully spiralled over their stay 

period as the host applied politeness tactics which conveyed 

empathy and integrity 

 Training the host and linking their appeal to pro-environmental 

amenities is considered essential 

 Propose an extended theory of Resource Saving Persuasion 

where direct feedback advice and indirect feedback stimulate 

sustained efforts to save 

 Further research is required to explore impact of seasonality and 

thermal comfort on saving efforts 
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Chapter 7 Objective 6: 

Assess the effects of a persuasive smart service intervention on guests’ 

resource use 

 Key findings: 

 Demonstrated the benefits using intelligent technologies to 

monitor guest resource use, particularly as researchers cannot see 

‘behind closed doors’ guest use of energy and water during the 

day/night 

 There were clear seasonal differences in resource use, and the 

analysis also provided insights into peak demand and end use 

patterns 

 Intervention Group used significantly less electricity (27.4%), 

gas (22.3%), water (21.6%) and firewood (10%), with significant 

seasonal variation in the Control Groups’ consumption indicating 

potential for eco-conservation at accommodation 

 Use of firewood indicates opportunities to switch energy types 

for thermal comfort by selecting sustainable firewood instead of 

electricity  

 Guests still continue to conduct everyday routines (e.g. cooking) 

which were not sufficiently address in the intervention or in the 

pro-environmental amenities indicated further sustainable 

consumption challenges  

Chapter 8 Objective 7: 

Determine if guests could be encouraged to take adaptive behaviours 

encouraged by using a smart service 

 Key findings: 

 The use of descriptive social/provincial norms was over 

whelming accepted by the Intervention Group. Guests applied 

their character strength when receiving feedback. Character 

strengths of Curiosity and Judgement were most applied 

 Overall the actual experience of the smart service’s feedback was 

more strongly liked by the Intervention Group 70.6% than the 

Control Groups’ perception of feedback 37.1%. The Intervention 

guests felt the daily information sheet added to their stay 

experience 79%.  

 Use of descriptive social/provincial norms appears therefore to 

be an acceptable method for feedback and persuasion 

 The intervention Group applied twice as many resource saving 

actions than the Control Group, indicating that the smart system 

was sufficiently clear to follow and gave the guests the impetus 

to take more control of their energy use for thermal comfort and 

everyday routine  

 The intervention Group accepted a significantly cooler/warmer 

inside temperature in order to apply no/low carbon adaptive 

measure to save energy, this findings emphasise that 

accommodation can offer more adaptive measures for thermal 

comfort rather than standardised environments for all 
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Recommendations 

Government 

1 Formal acknowledgement that resource ‘conserving’ is a government strategy rather than 

losing its significance in generalised terms of ‘saving’ (e.g. AREANA in Australia is 

now testing incentivises for households and commercials energy saving during peak 

demand; e.g. UK smart meter role out to all households and some SMEs; e.g. DEWA 

promoting offices raise thermostat settings in Dubai). We must increase the inclusion of 

‘conservation’ in government strategies to reduce resource use for commercial and 

domestic sectors. This should also include incentive campaigns to reward high 

conserving businesses. Transparency should be included, where relevant (e.g. indirect 

feedback via more frequent bills), by listing consumption of best/worst performer 

together with conserving advice. This should be linked to the financial benefits – that is, 

the low-cost nature of conserving – and integrated into all relevant communication to 

encourage saving. 

2 The application of this intervention at the experiment site is a singular example and 

highlights the wider requirement to educate firms for significant conservation of 

resources to be achieved. To stimulate innovation, governments should provide training 

for tourism and hospitality SMEs and those involved in the shared economy to include: 

a) initial energy and water use literacy (measuring and monitoring and the differences in 

consumption by amenities); b) operator reflection and reporting on their own business; c) 

training in conservation approaches (anticipatory approach ahead of carbon pricing, 

resource price increases); d) workshops on collaboration with suppliers and customers to 

encouraged innovation based initiatives. 
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3 Intelligent technology support grants should be introduced to enable firms to introduce a 

high-level monitoring system that integrates into new service delivery (linking with 1 

and 2 above). 

4    Strategic partnerships between higher education, government and peak bodies in tourism 

are required to roll out the above program using trial local government areas first – for 

example, Shoalhaven, which is the largest LGA outside Sydney. 

Tourism industry bodies  

1 Expand tourism and hospitality awards to include questions on conserving resources and 

sustainability category awards, with case studies promoted by media partners. 

2 Establish an annual tourism hospitality exhibition roadshow, visiting key destinations, 

which showcases new ways to conserve together with resource-efficiency technologies 

and green building retrofitting, and run workshops in conjunction with it. This would 

potentially attract sponsorship from public transport authorities and manufacturers of 

vehicle types (e.g. Gold Coast trams). 

3 Social change by leadership is required from UNWTO, WTTC, ITP, academic 

conferences and Reed Exhibitions (World Travel Market) to promote resource 

conservation and demonstrate this at all events to commence with exclusion of water 

bottles, allocation of responsibilities to turn off lighting and HVAC systems when 

entering and leaving rooms, carpooling and food waste bins. Conserving should become 

a normal routine, where pro-environmental amenities are available and easy to use. 

Online travel agents 

1 Online travel agents who seek to build a community relationship, like peer-to-peer 

accommodation communities or an added-value service, should introduce responsible 

conservation advice because it will help accommodation to reduce its expenditure, carbon 

emissions and wastage, and step forward to meet changing social trends and expectations. It 
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will also contribute to the firms’ social licence to operate. Their reach is large and must apply 

a descriptive social norm to ‘live like a local’ and individual properties must convey the 

provincial norm messaging.  

Certification 

1    Building codes and accreditation programmes should be improved to include 

conservation adaptive behaviours and pro-environmental amenities. These requirements 

should be included in all new building development approvals. Grant funding should be 

provided for adaptive methods – for example, natural ventilation rather than solely 

concentrating on solar energy which normalises existing consumption. 

The contributions of this thesis to theory and methods 

Overall my thesis makes a significant contribution to social practice (tourist accommodation 

resource conservation) by conducting research using a ‘real world’ site where previously no 

resource conservation research has been conducted. It makes an important contribution to 

self-contained B&B style accommodation, a largely ignored category of tourist 

accommodation, by providing the first high resolution study of resource use and innovation 

opportunities. The thesis also contributes by undertaking the first longitudinal sustainability-

oriented innovation study of a service firm and offers a framework for service industries. My 

thesis proposes an extended theory for resource use, resource saving persuasion, which helps 

explain the complexities guests have for saving resources and successfully applies Positive 

Psychology theory to interpret guest behaviour. Collectively they provide the first successful 

example of pro-environmental transitions in tourist accommodation and the successful 

application of an innovative smart service system which integrates hard and social 

technologies. At this time of relentless tourism growth, declining non-renewable resources 

and increasing extreme weather events caused by Climate Change, this thesis’ outputs 
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provide valuable science based concepts to enable tourist accommodation, hospitality and 

broader services firms to transition to a more sustainable and responsible industries.  

 

Importantly this thesis provides a positive transition example in sustainable tourism social 

practice. Social practice can only transition to a more sustainable routine if interventions 

touch the elements of Materials, Competency and Meaning at one and the same time (Shove, 

Pantzar & Watson, 2012). My thesis provides a strong demonstration of how the intervention 

linked hard technologies with social technologies, and why it motivated change in behaviours 

of guests and hosts. Findings clearly show that without a comprehensive approach guests will 

not be able to make the leap through low comprehension of local context, lack of familiarity 

with site and amenities, and low level of motivation. I argue that silo thinking and studies 

done in isolation of all elements will not be able to maximise resource savings and that a 

holistic approach recognising the interdependency of elements is essential for progress 

towards more sustainable tourism and services.  

 

Contribution to theory 

My thesis contributes to three theoretical areas. The first is a proposed adaption of SOI for 

service firms to SOSI which recognises the blurred nature of transition and the organic 

growth of Sustainability-oriented behaviour. This theory development is based on my study 

providing the first longitudinal study of its type in tourism (14 years) and demonstrates that 

progress in not through neatly defined steps upon the ladder of progress, but a much more 

complex affair that may very likely be idiosyncratic in nature based on the owners/managers 

knowledge and values. SOSI includes innovation concepts of newness and service firm 

innovation acknowledging that human resources can be more influential for sustainability-

oriented service innovation (Warren, Becken & Coghlan, under review; see Chapter 3). This 
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contribution may assist researchers identify progress with service firms and will also help 

policy makers to develop incentives and training programmes to furnish managers with 

relevant insights to the context of the service firm. 

Second, Resource Saving Persuasion (Warren, Becken & Coghlan, 2017; see Chapter 

6) provides an extended theory of guest energy and water conservation at tourist 

accommodation. It explains the barriers and drivers, and the key context that can assist or 

hamper guests support in saving. Rather than suggesting a simplistic theory (Miller et al., 

2010), this extended model recognises tourism’s great complexities and the influences placed 

on a guest party. Advances using positive psychology, politeness theory and persuasive 

communication will assist practitioners and destination mangers to better understand the 

nature of guest conservation opportunities and improve their communications. This work has 

also laid the foundation for further theoretical research using completely new approaches to 

behavioural change in the host–guest context.  

Finally, the thesis extends the positive psychology body of knowledge by providing 

two examples (Warren & Coghlan, 2016, see Chapter 4; and see Chapter 8) where guests do 

apply their character strengths to environmental situations that require them to change social 

practices or adapt behaviours. The positive experience of achieving savings, learning new 

thermal comfort skills or choosing to change a routine for good reason build an individual’s 

self-esteem, which is a key requirement if we are to progress as a society in order to live 

within the means of one planet and its resources. 

Contribution to methods 

The thesis conducts the first study of resource use at tourist accommodation using high-level 

monitoring of energy, water, inside temperature and outside weather. It is the first study to 

apply a smart service that integrates intelligent technology with social technology in a 

tourism firm (Warren, 2018; see Chapter 5). It provides the first longitudinal case study of a 
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service firm applying sustainability-oriented transitions (Warren, Becken & Coghlan, under 

review, see Chapter 3). Finally, the mixed methods design has been innovative in that it used 

a real-world situation where high-resolution data (from the quantitative part of the study) 

were well integrated with social science observations and surveys, to arrive at overall 

conclusions that could have not been achieved with one approach only. Using an 

experimental design delivered highly credible results; and represents a method rarely applied 

in tourism research. Combined it is the first study to directly link host influence, SOI, guest 

experience and resources savings.  

Two further factors strongly impacted on results and interpretation. Firstly while the 

sample was small the study was conducted over 16 months to gather important changes in 

seasonal temperatures. There was considerable variation to resource use by season so had the 

sample size been easily reached in a shorter period of time valuable information would have 

been lost. Seasonality leads to the use of different pro-environmental amenities requiring 

alternative skills. Changes in outside temperature also lead to significantly different level of 

resource use. Future research should establish seasonality as a critical factor in a research 

method design. Secondly applying action research through informal conservation and 

observations early on in the research enriched the progressive interpretation of data. Without 

the action research many questions would certainly have been left unresolved. Identifying the 

wide variety of reasons why guests did or did not save resource is highly dependent on level 

of host contact, that of party size, nature of vacation, origin of guests, weather conditions, and 

less dependent on nature of holiday, environmental attitudes. Consequently future research 

should consider such contextual factors rather than dwelling on pro-environmental attitudes 

which reverts back to the paradox of the attitude-action gap. A great deal of research has 

discussed the attitude-behaviour gap, but without the benefit of measuring participants actual 

resource use which enables a triangulation of data. Consequently conclusions might have 
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benefited with positivist data. Research method design should also consider seasonality and 

mixed methods if insights are to be correctly.  

Reflections on the development of sustainable tourist accommodation 

Conserving resources represents a low-cost method to achieve savings compared with buying 

eco-efficient technologies. Since energy and water can account for a high proportion of 

SMEs’ expenditure, guest conservation behaviours would seem a prudent positive strategy. 

Yet they are hardly recorded (Warren & Becken, 2017, Chapter 2). What prevents 

conservation progress is perhaps less to do with guests’ attitudes but more to do with the 

values and attitudes of the hospitality managers. If managers have a low comprehension of 

resource use, then they will not be able to appreciate opportunities for conserving. Only 

through insights, hindsight and life experiences was I able to change sufficiently to embrace 

conservation and find new way to achieve this without negatively effecting guest satisfaction.  

For sustainable tourist accommodation, destination managers, government, consultants 

and higher education should not solely rely only on teaching the ‘measure monitor and 

manage’ mantra. Without foresight, the continuous process of improvement might get locked 

away within a cycle of eco-efficiency. We need to build radically new ways of consuming 

sustainably at accommodation and confront our current ways of life in the built environment. 

Given our current challenges, we need to be bold, and apply foresight to envision positive 

alternatives. They should give humans direct control over their own consumption, which is 

transparently comparable, easy to moderate, and supplied to a retrofitted building that offers 

delightful ways to enjoy natural ventilation and low carbon activities. 

Limitations 

Despite this research having applied a mixed method and involving four different buildings 

and over 1,000 guests, it does have several limitations which represent future research 

opportunities. Firstly the study has been conducted at one property providing self-contained 
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cottages so findings are specific to this type of accommodation which may not reflect larger 

villa complexes, resort, or city hotels. Secondly, while all seasons have been considered they 

reflect the characteristics of this single location in a temperate climate. Thirdly, the study has 

been undertaken in a rural nature based setting which might attract visitors who have a close 

connection with nature and potentially make it easier to persuade them to assist and protect it. 

Finally this SMAP has a simple management structure where owners are involved in the day 

to day operation and can apply their own values to the business’ development. A different 

management environment than those of global hospitality chains for example. Hence there 

are important research opportunities to continue and expand this research to examine 

different accommodation types, climate zones and guest types.  

Further research is required to understand how Sustainability-oriented Service 

Innovation occurs in larger organisations which comply with their own global standards and 

operational procedures involving all tires of management. What barriers exist to accelerate 

guest engagement and stimulate resource conservation? Research should seek to better 

understand how guests adapt their behaviour using different types of eco-friendly amenities 

to those discussed in this research and with samples from different cultures. This should 

include measuring guest thermal comfort satisfaction and using amenities which rely solely 

on smart technology and no social technology. Experiments should also explore the level of 

education, information and advice required to enable staff and guests to effectively use 

cleaner production systems. How exposure to such interventions might affect people’s 

attitudes towards conservation, which would deliver evidence on tourism’s potential to show 

case sustainable innovation.  

Finally research is required from a destination perspective as they face challenges of 

resource depletion and overtourism. So destination management organisations may desire 

SMAPs participate in sustainable tourism programmes which encourage guests to conserve 
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resources. Studying the dynamics of a sustainable destination led initiative, the dynamics of 

different owners, managers involving multiple tourist accommodation providers of different 

sizes would provide an important contribution reflecting the scale of change requested all 

(UNFCCC, 2015).   
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Appendices 

Appendix 1: Griffith University Ethics Approval 
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Appendix 2: Experiment sample analysis 

 

  
Cottage 

  

 

Control 

 

Intervention 

  Frequency % Frequency % 

Rose 51 24.2 67 21 

Fleur 55 26.1 71 22 

Jumbuck 58.0 27.5 83 26 

Billabong 47 22.3 95 30 

Total 211 100 316 100 

 

 

 

  
Tariff 

  

 
Intervention Control 

 Tariff Frequency % Frequency % 

Light breakfast 89 42.2 140 44.3 

Full provisions + afternoon 

tea 
122 57.8 175 55.4 

Missing 0 0 1 0.3 

Total 211 100 316 99.7 
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Number of adults  

in party 

 

 

Intervention 
 

Control 
 

Adults Frequency % Frequency % 

1 1 0 16 5 

2 185 88 275 87 

3 1 0 16 5 

4 11 5 7 2 

5 13 6 2 1 

Total 211 100 316 100 

 

  

Number of children 

in party 

 

 

Intervention 
 

Control 
 

Children Frequency % Frequency % 

1 151 71.6 242 76.6 

2 34 16.1 33 10.4 

3 21 10.0 32 10.1 

4 5 2.4 9 2.8 

Total 211 100.0 316 100.0 

 

  

Length of stay 
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Intervention Control 

 

 

Frequency % Frequency % 

1 12 6 46 15 

2 133 63 171 54 

3 46 22 72 23 

4 7 3 16 5 

5 9 4 7 2 

6 2 1 1 0 

7 2 1 3 1 

Total 211 100 316 100 

 

 

   
Guest stays by seasons 

  

Intervention Control 

     Frequency % Frequency % 

2015 Autumn 15 7 1 0 

 

Winter 39 18 61 19 

 

Spring 25 12 64 20 

2016 Summer 38 18 55 17 

 

Autumn 36 17 50 16 

 

Winter 46 22 59 19 

 

Spring 12 6 26 8 

  Total 211 100 316 100 
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Appendix 3: Griffith University Higher Degree Research Policy 

 

The Griffith University Higher Degree Research Policy is available at 

http://policies.griffith.edu.au/pdf/Higher%20Degree%20Research%20Policy.pdf. 
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Appendix 4: Publishers’ approvals for reproduction of articles 

 

For Taylor & Francis permissions guidelines, see 

http://www.tandf.co.uk/libsite/licensinginfo/permissions. 
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Appendix 5: Survey instruments 

 

 

 

Project Item 2: Exit Survey 

Name of researcher: Christopher Warren 

This research is being conducted to learn how to improve accommodation. 

Please complete this survey and place in the drop box provided.  I hope the findings of my 

research will help make better tourist accommodation. I will publish my report seasonally 

sending you details so you can have a look. Your names and personal details will not be 

revealed. Do you have any questions? 

Complaints can be made to Manager, Research Ethics, Office for Research, Bray Centre, 

Nathan Campus, Griffith University (ph 07 3735 43745 or research-ethics@griffith.edu.au). 

The conduct of this research involves the collection of your personal information which is not identifiable. As outlined elsewhere in this 

information sheet, no personally identifiable information will appear in the publications/reports arising from this research.  This is occurring 

with your consent. All information collected is confidential and will not be disclosed to third parties without your consent, except to meet 

government, legal or other regulatory authority requirements. A further de-identified copy of this data may be used for other research 

purposes. However, your anonymity will at all times be safeguarded. For further information consult the University’s Privacy Plan at 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or telephone 07 3735 43745. 

Control 
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Exit Survey C    

1. In general, how satisfied are you with the services supplied by the 
accommodation? 

       Very unsatisfied unsatisfied neutral satisfied very satisfied  

  
          

  

       2. ‘If a member of my family or a friend was looking for accommodation, I would readily 
recommend this accommodation:’ 

       No, certainly not No, probably not Yes, probably Yes, certainly I don’t know  

  
          

  

       3. If you had the chance to come back, would you do so? 
  

       Certainly Perhaps I don’t know Probably not Certainly not 

  
          

   

4. Which accommodation service/facilities contributed most positively to your stay 

experience? 

…………………………………………………………………………………………

………………………………………………….………………………………………

………………………………………………………………………………………… 

5. Generally how would you rate your cottage’s inside temperature during your stay?   

 

 

Much too 
warm 

Too 
warm 

Comfortably 
warm 

Comfortable 
neither warm 

 nor cool 

Comfortable 
and cool 

Too cool Much too 
cool 

Morning               

Afternoon               

Evening               

Night               
 

 
6. What were your principle actions when feeling uncomfortably ……… 

Hot.................................................................................................................................................... 
 
Cold………………………………………………………………………………………………………………………………………....... 

7. How would you rate your understanding of the best way to use the cottage’s 
heating/cooling/ventilation facilities for temperature comfort? 

 
Very clear Clear Undecided Unclear Very unclear 
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8. Did you actively try to reduce your electricity, gas water or firewood use during your stay? 
  

No   

 

Please go to next 
page 

Don't know 
  

 

Please go to next 
page 

Yes   
   

 

     

 

  

   If answered YES ,please  indicate what you did differently than you might 
have done: 

    

Throughout 
my stay 

Sometimes Rarely Never Not applicable  

used the bathroom clock to time your shower 
 

     

showered less frequently during stay 
 

     

took fewer baths 
  

     

used less hot water in the bath 
 

     

chose not to use the bath  
     

turned off lights when not in a room 
 

     

used less lighting in occupied room 
     

chose not to use the a/c 
 

     

chose opening windows for cooler air  
     

chose ceiling fans to have cooler air  
     

used draft dog to stop hot air coming in   
     

closed curtains in the day to keep cooler  
     

chose woodfire instead of a/c 
 

     

was mindful in use of wood for fire 
 

     

closed curtains earlier to keep warmth in  
     

chose ceiling fans to circulate warm air 
     

used draft dog to prevent cold air coming in 
     

chose extra blanket instead of fire or a/c 
     

chose extra blanket instead of electric blanket 
     

did not use electric blanket      

only ran dishwasher when full  
     

selected dishwasher ‘eco’ setting   
     

washed dishes in sink instead of dishwasher  
     

mindful use of gas cooktop/oven  
     

used gas kettle instead of electric 
 

     

used water measuring jug for kettle  
 

     

opened window in kitchen instead of cooker fan  
     

used green eco switch by tv 
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Were there any other actions you choose to reduce your use of electricity, gas, water and 
firewood? 
 

…………………………………………………………………………………………………………………………………………………… 
 
What reasons made you try and reduce your electricity, gas, water, firewood use during your stay? 
 

…………………………………………………………………………………………………………………………………………………… 

9.  Please indicate how many of these activities you did during your stay: 

Planted a tree 
 

  

Used bicycles 
 

  

Put bottles/paper in recycle 
bin   

Put food scraps in chook 
bucket   

Fed chooks with scraps   

Made a wildlife donation   

Travelled by train/bus   

 
 
 
 

10. Would you agree or disagree with this sentence? 
‘I would be happy to receive consumption feedback on my energy and water use 
whilst staying in tourist accommodation’ 
  

Strongly Tend to neutral 
Tend to 
disagree 

Strongly 
disagree 

agree agree  
 

 

     
 

Why do you say that? 
............................................................................................................................. ................
............................................................................................................. ................................ 

 

11. How well do you think staff understood your specific needs 

 

Very well Well Undecided Poorly Very poorly 

     

 

12. Comparing Crystal Creek Meadows with other self-contained accommodation you have 
stayed at would you say the quality of services and facilities were: 
 
Much higher Higher About the same Lower Much lower 
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13. Considering your overall experience at Crystal Creek Meadows how would you rate its 

value for money  

  

Very good value Good value Neutral Poor value Very poor value 

     

 

GN: 
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Project Item 2: Exit Survey 

Name of researcher: Christopher Warren 

This research is being conducted to learn how to improve accommodation. 

Please complete this survey and place in the drop box provided.  I hope the findings of my 

research will help make better tourist accommodation. I will publish my report seasonally 

sending you details so you can have a look. Your names and personal details will not be 

revealed. Do you have any questions? 

Complaints can be made to Manager, Research Ethics, Office for Research, Bray Centre, 

Nathan Campus, Griffith University (ph 07 3735 43745 or research-ethics@griffith.edu.au). 

The conduct of this research involves the collection of your personal information which is not identifiable. As outlined elsewhere in this 

information sheet, no personally identifiable information will appear in the publications/reports arising from this research.  This is occurring 

with your consent. All information collected is confidential and will not be disclosed to third parties without your consent, except to meet 

government, legal or other regulatory authority requirements. A further de-identified copy of this data may be used for other research 

purposes. However, your anonymity will at all times be safeguarded. For further information consult the University’s Privacy Plan at 

http://www.griffith.edu.au/about-griffith/plans-publications/griffith-university-privacy-plan or telephone 07 3735 43745. 

Guest Report 
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Exit Survey R    

1. In general, how satisfied are you with the services supplied by the accommodation? 

       Very unsatisfied unsatisfied neutral satisfied very satisfied  

            
  

       2. ‘If a member of my family or a friend was looking for accommodation, 
I would readily recommend this accommodation:’ 

       No, certainly not No, probably not Yes, probably Yes, certainly I don’t know  

            
  

       3. If you had the chance to come back, would you do so? 
  

       Certainly Perhaps I don’t know Probably not Certainly not 

            
  4. Which accommodation service/facilities contributed most positively to your stay 

experience? 

………………………………………………………………………………………… 

………………………………………………………………………………………… 

5. Generally how would you rate your cottage’s inside temperature during your stay?   
 

 

Much too 
warm 

Too 
warm 

Comfortably 
warm 

Comfortable 
neither warm 

 nor cool 

Comfortable 
and cool 

Too cool Much too 
cool 

Morning               

Afternoon               

Evening               

Night               
 

 
6. What were your principle actions when feeling uncomfortably ………  

 
Hot........................................................................................................................................ 
 
Cold……………………………………………………………………………………… 

7. How would you rate your understanding of the best way to use the cottage’s 
heating/cooling/ventilation facilities for temperature comfort? 

 
Very 

clear 

Clear Undecided Unclear Very 

unclear 
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8. Did you actively try and reduce your electricity, gas water or 
firewood 
use during your stay? 

  

No   
 

Please go to 
next page 

Don't 
know   

 

Please go to 
 next page 

Yes   
   

 

     

 

 

  

          If answered YES , please indicate what you did differently than you might have done: 
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Was there any other actions you choose to reduce your use of electricity, gas, water and 
firewood? 

…………………………………………………………………………………………………………………………………………………… 
 

What reasons made you try and reduce your electricity, gas, water, firewood use during your stay? 

 

………………………………………………………………………………………………

…………………………………………………… 

9.  Please indicate how many of these activities you did during your stay: 

Planted a tree 
 

  

Used bicycles 
 

  

Put bottles/paper in recycle 
bin   

Put food scraps in chook 
bucket   

Fed chooks with scraps   

Made a wildlife donation   

Travelled by train/bus   

 
10. Would you agree or disagree with this sentence? 
‘I would be happy to receive consumption feedback on my energy and 
water use  whilst staying in tourist accommodation’ 
  

Strongly Tend to neutral 
Tend to 
disagree 

Strongly 
disagree 

agree agree  
 

 

     

Why do you say that? 
............................................................................................................................. ................
................................................................................................................... .......................... 
 

11. Did the daily information sheet add/reduce to your experience while staying 
here? 

 
Strongly 

added 

Tended 

to add 

Neutral 

 

Tended to 

reduce 

Strongly 

Reduced 

     

 

Why do you say that? 

............................................................................................................................. ...........

........................................................................................................................................ 
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12. How well do you think staff understood your specific needs 

 

Very well Well Undecided Poorly Very poorly 

     

 

13. Comparing Crystal Creek Meadows with other self-contained accommodation 
you have stayed at would you say the quality of services and facilities were: 

 
Much higher Higher About the 

same 

Lower Much lower 

     

14. Considering your overall experience at Crystal Creek Meadows how would you 

rate its value for money  

Very good 

value 

Good value Neutral Poor value Very poor 

value 

     

G N: 
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Telephone Booking Survey    Guest Number:  Cottage:   

 Date: 

1. Stayed previously at Crystal Creek Meadows 

Yes   
 

No   
 

2. Which of the following best describes the main purpose of your holiday: 

Relaxing in nature   

Pampering and a treat   

Experiencing somewhere new   

Spending time with loved ones and friends   

Other  
Other (specific) ……………………………………………………………………………….. 

3.  How important/unimportant is it that you are taking your holiday in Kangaroo Valley 

Very 
important 

Slightly 
important Neutral 

Slightly 
unimportant 

Very 
unimportant 

1 2 3 4 5 
 

4. How important/unimportant is this accommodation experience for you? 

Very 
important 

Slightly 
important Neutral 

Slightly 
unimportant 

Very 
unimportant 

1 2 3 4 5 
  

5.  Can you tell me what the key reasons that made you selected this accommodation? 

…………………………………………………………………………………………………

………………………………………..…………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 

 

6. Can you tell me what must haves (essentials) you expect from this type of 

accommodation? 

…………………………………………………………………………………………………

…………………………………………………………………………………………………

…………………………………………………………………………………………………

………………………………………………………………………………………………… 
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7. Can you tell me how much you agree or disagree with the following statement 

‘I take environmentally friendly tourism  considerations into  
 account when making a decision about where to stay’ 

 
  Strongly  agree undecided disagree strong 

agree       disagree 

5 4 3 2 1 
 

8. Why do you say that? 
............................................................................................................................. .......................
.................................................................................................................................................... 
 

9. Can you tell me how far you agree or disagree with this statement: 
‘I don’t want to be told what the accommodation is doing to 

minimise environmental impacts as long as they are taking 

action’ 

 
 

Strongly  agree undecided disagree strongly 

agree       disagree 

1 2 3 4 5 
 

 
 

10. Why do you say that? 
............................................................................................................................. .......................
.................................................................................................................................................... 
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11. Would you agree or disagree with this sentence? 

‘I find it hard to change my habits to be more environmentally friendly’ 
  
  

Strongly Tend to neutral 
Tend to 
agree 

Strongly 
agree 

disagree disagree 
  

 

5 4 3 2 1 
 

12. Why do you say that? 
............................................................................................................................. .......................

..............………………………………………………………………………………………………………………………………… 
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