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Abstract 

Research on tourism and climate change has emphasised the contribution that the sector 

should make to the effort to reduce and stabilise greenhouse gas emissions.  However the 

tourism sector response on the supply side has been disappointing and highly variable 

between and within its sub-sectors.  This paper addresses the knowledge gap on the 

willingness and capacity for tourism businesses to mitigate.  Innovation is used as the 

conceptual framework.  At the firm level, mitigation requires innovation yet businesses 

innovate at different rates and hence their ability to contribute towards emissions reductions 

varies.  A Cluster Analysis is presented of over 400 accommodation providers from 

Southwest England, a major UK destination region.  Three distinctive clusters of SMTEs are 

identified based on how they innovated to mitigate climate change.  The smallest (12%) had 

introduced a range of process and managerial innovations and was most forward-thinking and 

active.  A second cluster (23%) had introduced several process innovations but its approach 

to managerial innovations was both partial and confused.  The largest cluster (65%) had 

mainly enacted straightforward process innovations but failed to introduce managerial 

innovations to measure, monitor and act on their environmental performance.  Taken 

together, these data suggest  that the contribution from accommodation providers to 

emissions reductions targets has been at best modest.  Moving forward, greater analytical 

precision is needed if (this part of) the tourism sector is to be widely mobilised towards 

tackling climate change.  Specifically, policy interventions have to be more effectively 

targeted at business needs and based on a more differentiated view of planned and enacted 

behaviour changes.  One-size-fits-all prescriptions are inappropriate, arguably even counter-

productive for encouraging the greatest level of mitigation activity across the widest range of 

tourism businesses.  
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Introduction 

 

Estimates suggest that the tourism sector contributed between 5.2 and 12.5 per cent of 

human-induced radiative forcing in 2005 (Scott, Hall and Gössling 2012 p.101).  This notable 

sectoral contribution to global warming has precipitated several management and policy 

responses to engender more sustainable behaviours among travellers (Gössling et al 2009; 

Barr et al 2011; Dickinson et al 2011; Mair 2011) as well as tourism intermediaries and 

producers (Hall 2006; Saarinen and Tervo 2006; Gössling 2011).  One common issue 

permeating these studies is how far the full range of actors in the tourism sector is 

contributing to abating climate change and, in turn, other global environmental changes 

(Gössling and Hall 2006).  After all, ‘no major economic sector can expect to remain exempt 

from making significant emissions reductions as the world economy decarbonizes over the 

next 25 years’ (Scott et al 2010 p.395).  Rather, for the greatest reductions in emissions, 

collective and accumulative action is required now and over time in all aspects of life and 

sectors of business, including travel and tourism.  The biggest differences occur not when 

behaviour change is the responsibility of the few but when as many individuals, businesses, 

and organisations as possible take action (Stern 2007).   

 

Nevertheless, for Scott et al (2010) the tourism sector response has been largely disappointing 

and highly variable between and within sub-sectors.  For instance, while aviation is clearly 

pivotal, contributions from sub-sectors like accommodation should not be overlooked (Scott 

et al 2010 p.402).  The willingness and capacity among tourism businesses to act remains an 

important knowledge gap (Scott and Becken 2010 p.286).  From a business perspective, 

mitigation requires innovation (Pinske and Kolk 2009; Mowery et al 2009).  Indeed, the 

emergence of the term ‘eco-innovation’ denotes that sustainable development by necessity 

requires important long-term changes in technologies, lifestyles, infrastructures and 

institutions (Rennings 2000).  Innovations can be ambitious in scope and radical in nature or 

they can also be quite modest modifications and incremental changes (Schumpeter 1939).  

Businesses innovate at different rates (Tidd and Bessant 2009).  Through this conceptual lens, 

this paper examines the extent to which variations exist in climate change mitigation 

behaviours among accommodation providers in a major UK destination region. Although a 

significant constituency of the tourism sector, accommodation providers have not featured 
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prominently in studies of mitigation.  The paper begins by examining how innovation has 

featured in tourism discourse, in particular as it relates to environmental management and 

climate change mitigation among small- and medium-sized tourism enterprises (SMTEs), a 

large sample of which form the basis for the later analysis.   

 

 

Tourism, Innovation and Climate Change Mitigation 

 

The geographies of tourism innovation have been the subject of a burgeoning body of 

knowledge (Sørensen 2007; Hall and Williams 2008; Hjalager 2010).  Schumpeter (1939) 

distinguishes between inventions and innovations.  In essence, inventions are technological 

breakthroughs which are often the outcome of original scientific research while innovations 

represent the further development and application of inventions.  As Hjalager (2002 p.465) 

has observed, ‘innovation is a rather pragmatic term that can also include minor adaptations 

of products and services’.  When applied to contemporary tourism businesses she notes five 

main types of innovation.  Product innovations comprise new products or services that are 

developed to the point of being brought to market (Hjalager 2002 p.465) whereas process 

innovations are enhancements to existing operations, perhaps by new or improved 

technologies or the re-design or configuration of systems (Hjalager 2002 p.465).  

Management innovations are changes in the restructuring and reorganisation of human 

resources to deliver gains.  Logistics innovations refer to a reconstitution of external 

commercial relationships whereas institutional innovations ‘go beyond the individual 

enterprise, representing collaborative and regulatory structures in smaller or larger 

communities’ (Hjalager 2002 p.466). 

 

Through this framework, a range of behaviours may be described as innovations within a 

sector that relies heavily on continuous development of new value propositions (Weiermaier 

2005), for instance through rapidly evolving information technologies (Stamboulis and 

Skayannis 2003; Vadell and Orfila-Sintes 2008).  However, not all firms innovate at the same 

rate or capitalise upon innovations equally.  The operating parameters of firms internally 
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(Martinez-Ros and Orfila-Sintes 2009; Orfila-Sintes and Mattson 2009) and externally, for 

instance as part of tourism networks (Sørensen 2007), play important roles in the 

precipitation and uptake of innovations.  Entrepreneurial culture and attitude (Nybakk and 

Hansen 2008) as well as human resource management and employee training (Ottenbacher 

and Gnoth 2005) promote successful service innovation within tourism firms.  Several studies 

have examined the spatiality of innovation and the role of co-production among proximate 

stakeholders (Sørensen 2007; Mattsson et al 2005; Sørensen and Sundbo 2008) in tourism 

‘innovation systems’ (Hjalager 2010b) facilitating new (place-based) products and offers, and 

enhanced (destination) competitiveness.  

 

In many cases therefore, innovation has been considered from the perspectives of revenue 

generation and market share whether related to the firm or the destination as the unit of 

analysis.  In other words, innovation is an essential catalyst in the intractable growth 

paradigm that characterises the tourism sector globally (Gössling et al 2010; Hall 2011).  This 

emphasis on growth has obscured the fact that innovation is a mechanism for reducing the 

environmental load of businesses (Gonzalez and Leon 2001; Smerecnik and Andersen 2011).  

For instance, over the past decade top hotel chains have introduced extensive measures that 

reduce their environmental impacts and costs simultaneously (Bohdanowicz and Zientara 

2012).  Such pro-environmental process and managerial innovations have not been as 

widespread among SMTEs.  Hobson and Essex (2001) noted that accommodation providers 

are constrained from innovating due to costs and a lack of time and expertise. From an 

analysis of 34 businesses, Vernon et al (2003) argued that limited awareness of their footprint 

was a major obstacle to small firms taking greater action beyond straightforward measures. 

Tzschentke et al (2008) observed that, among 30 accommodation providers, greater 

environmental action was part of a value-driven journey.  Personal, socio-cultural and other 

situational factors determined the pace and direction of travel to more sustainable behaviours.  

Most recently, Sempaio et al (2012a p.235) have noted that, among 81 entrepreneurs, 

environmental engagement related to world views, self-efficacy beliefs, context beliefs and 

orientation  Furthermore, implementation of new practices varied with the level of 

formalisation within the business and the owner/manager’s background (Sempaio et al 

2012b). 
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The implication from this work on SMTEs is that there are important sub-sectoral variations 

not only in attitudes to climate change but also the action taken to tackle it.  This view is 

endorsed in the few studies specifically on the topic.  For example, from a sample of 43 rural 

tourism businesses in New Zealand, Hall (2006) observed that climate change was considered 

a potentially long-term problem but in the short-term other business imperatives were more 

important.  Similarly, Saarinen and Tervo (2006) noted that over half of 19 nature-based 

enterprises in Finland did not believe that climate change exists and will affect future tourism 

development.  As a consequence, such studies help to demarcate the lacuna on tourism 

business behaviours to mitigate climate change.  Like Stern (2007), Scott et al (2011) employ 

the ‘Wedges’ metaphor (Pacala and Socolow 2004) as a conceptual device.  Simply put, each 

wedge represents a form of human activity in which mitigation behaviours can –and indeed 

should- take place:  the more wedges making a contribution (i.e. tourism), the more sub-

sectors (i.e. ‘wedges within wedges’ - aviation, accommodation, attractions) and individual 

actors (i.e. businesses within wedges within wedges) engaged in mitigation behaviour, the 

greater the progress and the sooner emissions will be reduced and stabilised at acceptable 

levels.  As Stern (2007) famously argued, delays in responding do not postpone the problems 

of tackling dangerous climate change but rather exacerbate them.  At the most granulated 

levels of analysis (i.e. within wedges within wedges), there will be groups of actors 

differentiated by the level of response (i.e. innovation).  If the prospects for emissions 

reduction are to be more accurately appraised, it is necessary to understand both who has 

taken action and how such businesses may accelerate their progress even further as well as 

those who –in relative terms- have taken less action and how they may be encouraged to 

change their behaviours. 

 

Prior studies offer some stark warnings of reticence, unwillingness and inability to act on 

climate change among SMTEs.  This is concerning due to the sector’s aspirational targets for 

cutting greenhouse gas emissions (Scott et al 2011) and the numerical prevalence of SMTEs 

(Thomas et al 2011).  However, by virtue of small sample sizes it is unclear how widespread 

(in)activity is.  Hence, more differentiated views of key sub-sectors like accommodation are 

needed based on larger surveys focusing on action.  As studies of pro-environmental 

behaviour among citizens demonstrate, there is often a clear difference between intention to 

act (i.e. motivation) and action, and behaviours are broadly segmented into observable types 

at which policy interventions may be targeted (Barr et al 2011).  Thus, a deeper 
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understanding of motivations among SMTEs to take pro-environmental measures is not a 

faithful proxy for response.  Action –or the extent to which process and managerial 

innovations have been and will be introduced- results in reduced emissions.  Hence, in the 

context of understanding the tourism sector’s role in climate change mitigation, not only is 

innovation a relevant conceptual framework but also it offers a more appropriate focus for 

exploring likely response trajectories. 

 

 

Methods 

 

The existence of variations in behaviour among accommodation providers was investigated 

as part of detailed empirical research in Southwest England on business practices and plans 

for climate change mitigation.  This sampling frame was chosen because it is a major 

destination and sustainable tourism had been a long-held policy position before the regional 

tourist board closed in 2011.   Many businesses had voluntarily embraced sustainable 

development and over a third of (English) members of the Green Tourism Business Scheme 

(GTBS) –a major accreditation scheme in the UK (Sempaio et al 2012b)- were located in the 

region.  Primary research using a mixed methods strategy was completed in Spring 2010.  A 

large-scale questionnaire survey was first undertaken to develop a wider understanding of 

mitigation behaviours throughout this sub-sector.  Nevertheless, interviews are important to 

SMTE research because they enable more depth about businesses to emerge (Morrison and 

Teixeira 2004: 166).  Thus, 18 semi-structured interviews were subsequently conducted to 

elaborate the quantitative findings.  On average, the interviews lasted around an hour.  In the 

interests of brevity, the interviewees’ voices (i.e. verbatims) have not been included but they 

corroborate the arguments made in the discussion.   

 

For each business, the questionnaire gathered details on its perceived relationship with the 

environment, including climate change; its environmental practices; and business operating 

characteristics.  ‘Innovation’ is not straightforward to observe or measure (Tidd and Bessant 

2009; Pikkemaat and Peters 2005).  To overcome this, several indexes were used including 
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the number and type of innovations, the level of investment in innovations, and the timing of 

innovations to mitigate climate change.  Ostensibly, the research focused on within-firm 

practices.  The questionnaire examined how far each business had introduced a series of 

general systems (i.e. management innovations) to reduce their environmental loads, including 

recycling, measuring consumption, target-setting, performance reviews, and procurement of 

more efficient devices.  The businesses also entered when 20 specific devices (i.e. process 

innovations) had been introduced or were planned.  These included well-established or 

straightforward ideas (such as more efficient boilers, double/triple glazing and loft or cavity-

wall insulation) alongside several more recent technologies including those requiring a higher 

level of engagement.  Among the latter were renewable energy solutions such as photovoltaic 

cells, solar-powered water heating, and biomass boilers.  Although mitigation is often 

equated to energy use, this paper followed the IPCC approach (Bates et al 2008) and included 

water management.  Finally, the value of investments in six broad areas of innovation were 

recorded with the maximum acceptable payback period (table 1). 

 

[INSERT TABLE 1 HERE] 

 

The regional tourist board estimated that 14,970 accommodation providers were operating at 

the time of the research.  For a Confidence Level of 95% and a Precision Level of 5%, a 

sample size of over 390 was necessary (Israel 1992 p.3).  It chose 5,000 businesses randomly 

to which it distributed an online invitation to complete the survey.  417 businesses responded 

with usable data.  After ‘bounce backs’, delivery failures, and false email addresses, this 

represented a response rate of 8.9%.  The sample comprised micro- and smaller tourism 

enterprises according to employee numbers and turnover (Table 1).  A range of 

accommodation types responded from bed-and-breakfast establishments (14.1%) to full 

service hotels (3.6%), farmhouses (3.4%) and general self-catering (27.6%) and guest 

accommodation (28.3%).  Larger establishments and members of chains were under-

represented.  Quality assurance ratings demonstrated that nearly two-thirds of the businesses 

were well administered.  65.8% of the accommodation was graded four-star or above and 

businesses had been in their current ownership for 10.4 years.  Hence, many current owners 

or managers had been in place since before the launch of the Stern Report in 2006 and had 

time to introduce a range of mitigation measures, if they had desired.   
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Analysis 

 

The existence of distinctive groups of businesses exhibiting similar intra-group mitigation 

behaviours was investigated by Cluster Analysis which allows researchers to identify 

‘heterogeneous groups consisting of homogenous elements’ (Franke et al 2009 p. 273).  

Cluster Analysis is a well-established technique in market research (Mazzocchi 2008), and 

tourism analysis (Arimond and Elfessi 2001; Becken et al 2003; Frochot 2005; Barr et al 

2011).  A Two-Step Approach using SPSS version 15 was adopted due to the sample size 

(Hair et al 2010).  In the first step, a hierarchical approach using the Ward Method 

determined the number of clusters among the 416 businesses that provided sufficient data.  

The second step used the K-means method determined final cluster membership (Hair et al 

2010 p.536, 546).  Data on the relative uptake of several basic managerial innovations (i.e. 

introduction of resource saving devices, setting targets for resource saving, and measuring 

resource use) which could reduce their environmental load, were used to cluster the 

businesses (see Table 2).  Periodicity of implementation was measured on Likert Scales and 

the categorical data were standardized.  Importantly, these scales measured innovations 

which most businesses could have introduced if they had so wanted because no systemic 

barriers had to be overcome.  Thus, they served as a further proxy of willingness to integrate 

other managerial and, more especially, specific process innovations that could contribute 

even more substantively towards tackling climate change.  There is no single ‘stopping rule’ 

for determining how many clusters exist within a dataset (Mazzocchi 2008; Hair et al 2010).  

From an inspection of the amalgamation coefficients, three clusters emerged which were 

stable (Hair et al 2010 p.540).  In keeping with academic best practice, descriptive labels 

were not used here (Pastor 2010 p52).  Non-parametric tests were conducted to ascertain the 

presence of differences among them. 

 

[INSERT FIGURE 1 HERE] 

[INSERT TABLE 2 HERE] 
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As Table 2 indicates, there were significant differences among the clusters regarding the way 

in which constituent businesses managed energy and water.   Businesses in Cluster One were 

concerned about climate change and committed to act by means of measuring, monitoring 

and modifying energy and water consumption (Table 2).  This even extended to renewing the 

environmental credentials of their energy suppliers regularly but more generally the 

responsible use of energy and water was very deeply embedded within operations (Table 3).  

Businesses in Cluster Two were distinctive by virtue that the majority measure water and 

energy consumption but did little thereafter.  Targets were neither set nor reviewed habitually 

(Table 2), although many professed that they purchase energy- and water-saving devices and 

enacted measures apparently intended to reduce consumption (Table 3).  Finally, businesses 

in Cluster Three demonstrated a disinterest in, and a failure to introduce managerial 

innovations in the areas of, monitoring and measuring energy and water consumption (Table 

2).  However, taken at face value, a large majority of this largest cluster habitually introduced 

a series of low level pro-environmental measures and acted on energy.  Conversely, their 

records on water and taking more integrated, whole-business approaches were comparatively 

much weaker (Table 3). 

 

[INSERT TABLES 3 AND 4 HERE] 

 [INSERT FIGURE 2 HERE] 

 

Cluster One 

Unpacking these data further, the smallest cluster (Figure 1) contained the most advanced and 

ambitious businesses in terms of their uptake of sustainable business practices in which area 

they had a relatively longstanding interest (Table 4).  They had innovated the most 

extensively (in comparative terms) and intensively (i.e. invested most financially), yet their 

plans for further innovation remained strong (Table 4).  Newer technologies and deeper 

approaches had been more enthusiastically embraced among this group than any other 

(Figure 2):  Smart metering featured among 28.8% of businesses, 42.3% had appointed an 
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environmental manger, 32.7% used green energy suppliers, and 17.3% had converted to 

solar-powered water heating.   

 

[INSERT TABLE 5 HERE] 

 

Businesses in Cluster One were the most concerned about, and committed to tackling, climate 

change despite (or perhaps because of) the relative progress they had made (Table 4).  

Among the three groups they felt strongest that their efforts had not gone far enough and they 

expressed the greatest concerns about the negative effects of climate change on their 

businesses (Table 4).  Measurement and monitoring was practised most widely.  They most 

frequently reported and forecast decreases not only in bills but also consumption of energy 

and water (Table 5).  They had the keenest eye for costs and their control, not least via their 

bills.  Energy- and water-saving targets were set at least quarterly by 75.0% and 55.8% 

respectively, while 80.8% and 63.5% of businesses reviewed the performance of their 

energy- and water-saving devices respectively with the same periodicity (Table 2).  Energy 

bills as a proportion of total costs were lowest reflecting these initiatives. 

 

[INSERT TABLE 6 HERE] 

 

Over 80% believed that responding to climate change is the morally right thing to do, and 

over 70% recognised the competitive advantages of more responsible environmental 

management, in particular at a time of soaring bills (Table 6).  Tackling climate change 

featured in the investment plans for two-thirds, while 71.2% reported that utilities were a 

major feature in their business planning (Table 4).  Environmental management was the third-

most important priority for businesses in the next three years, the highest status among the 

clusters.  Premises were the principal barrier towards acting on climate change (Table 6).  

They were mentioned by 53.8%.  Just under a half of businesses noted that planning (48.1%) 

and payback periods (46.2%) presented difficulties. 
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Cluster Two 

Businesses in the second cluster had also made some notable progress.  Their interest in 

sustainable business practices was more recent than those in Cluster One, they had invested 

in fewer areas, but they reported ambitious plans for the future (Table 4).  The most important 

barrier to further action was length of payback period which was mentioned by two-thirds of 

businesses (67.4%, Table 6).  This was closely followed by the difficulties associated with 

planning and premises (both 65.3%).  A lack of information was claimed to be a problem by 

27.3%, while nearly a half (48.9%) pointed to the problem of too much conflicting data.  

Nearly half were concerned about the negative effects of climate change but their 

commitment to act was lower than Cluster One (Table 4).  Interestingly, their perceived 

response level was higher than businesses in Cluster One.  Utilities featured (marginally) 

more prominently in their future business planning (than for Cluster One) but tackling 

climate change was less of a priority for their future investment plans (Table 4).   

 

Businesses in Cluster Two were more vulnerable to rising energy and water prices because 

they lacked systematic approaches to monitoring and measurement.  For nearly 90%, energy 

bills had remained the same or increased in the previous 12 months, with the same forecast 

for the next 12 months (Table 5).  Over 90% noted the same situation for water bills.  

Although bills comprised a marginally lower proportion of costs, monitoring was less well-

developed than Cluster One.  Measuring energy and water consumption by customers was 

conducted by over 50% on a quarterly basis or more (Table 2).  These levels were behind 

those in Cluster One.  However, in most cases businesses in this group did not set targets for 

energy- or water-saving on a quarterly or more routine basis, nor did they review the 

performance of their devices (Table 2).  This was surprising because it was relatively 

common practice to buy devices and take measures aimed at making savings (Table 3).  A 

confused and disorganized approach was further in evidence.  Water-saving practices were 

less widespread than energy-saving (Tables 2 and 3).  Data were clearly recorded but they 

were not used in target-setting or reviews.  Staff training took place in 60% of businesses but 

only 31% accessed external advice on environmental management (Table 3). 
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Cluster Three 

Although the largest cluster, businesses in Cluster Three had innovated least and reported the 

most modest plans moving forward (Table 4).  Their interest in sustainable business practices 

was the most recent, and their total financial investment in innovation had been the lowest.  

Monitoring was least undertaken although energy bills comprised the highest proportion of 

costs (15.6%), combined utilities constituted the highest proportion of total costs (22.2%), 

and members of this group least reported or anticipated reductions in energy or water bills 

and consumption (Table 5).   

 

Recycling was once more relatively widespread (Table 3).  Over 50% had introduced loft 

insulation, efficient boilers, A-rated appliances, double or triple glazing throughout and 

water-saving devices (Figure 2).  More businesses claimed they had introduced smart 

metering, environmental managers, solar-powered water heating, and solar panels than in 

Cluster One.  However, penetration was not as deep and it was doubtful as to the extent to 

which these innovations were being appropriately or optimally used.  Premises were the 

principal barrier to further activity (by 70.6% of businesses) and, once more, payback periods 

were a barrier for nearly two-thirds (64.2%).  Planning was less of a hindrance, and was 

mentioned by just over a half of businesses (52.4%).  Information was perceived in a similar 

manner to Cluster Two.  Lack of information was problematic for 28.3%, while 46.5% felt 

there was too much conflicting data in the public domain. 

 

Businesses in Cluster Three lagged significantly behind Cluster Two in encouraging energy 

saving among staff and customers, as well as their willingness to conduct training and access 

external advice on environmental management (Table 3).  The biggest contrasts with the 

other clusters were the failure of businesses in Cluster Three to introduce managerial 

innovations to manage energy and water use in a more intelligent manner.  Target setting, 

measurement or review for energy- or water- use was routinely overlooked (Table 2).  This is 

despite the fact that some members of this group had invested in newer technologies, as noted 

above (Figure 2).  Nevertheless, the defining feature was a lack of appreciation of the nature 

and seriousness of the issues for their businesses.  The connection between reducing 
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(environmental) costs and competitive advantages was weakest.  It was as if the businesses in 

Cluster Three had been oblivious to public debate on climate change (Table 4).  They were 

least concerned that it had negatively affected them, the least committed to act, and the most 

(erroneously) confident that they had achieved all that they could to respond to climate 

change.  They demonstrated the greatest gap between intention and behaviour.  Just over 50% 

claimed that they were committed to act although the range and depth of climate-related 

innovations was most limited. 

 

 

Discussion 

 

An uneven process of innovation was evident.  There are multiple models of the nature and 

rate of innovation diffusion among service firms (Tidd and Bessant 2009).  Of these, 

probably the most widely used is the Epidemic Model (Geroski 2000; Meade and Islam 2006; 

Tidd 2006 p.13). On the basis of the time taken for an innovation to diffuse through a 

population, five behavioural groups are identified from the resulting normal distribution 

(Figure 3; Robertson 1967; Meade and Islam 2006).  Initial adoption is restricted to a very 

small group of ‘innovators’.  Further ‘early adapters’ introduce it and its upsurge in 

popularity results in acceptance by the so-called ‘early majority’.  As the rate of uptake peaks 

and starts to drop, the ‘late majority’ implement the innovation and they are followed by a 

persistent group of ‘laggards’, the last to introduce it.  Taken together, the early and late 

majorities comprise about two-thirds of the population. 

 

[INSERT FIGURE 3 HERE] 

 

This model resonates with the dominant logic of climate change mitigation (Stern 2007).  

Action should not be restricted to ‘innovators’ or ‘early adapters’;  rather, innovations for 

mitigation should have spread to, and be employed by, the majority of businesses while 

‘laggards’ have to be engaged.  A three-cluster solution may question the model’s 
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explanatory value.  However, it is epistemologically naïve to believe that there would be a 

perfect fit between model and observed data.  Tidd and Bessant (2009) critique the model as 

best suited to historical retrospectives; Meade and Islam (2006) have pointed to difficulties in 

defining the essential differences of, and hence ascribing membership to, the five groups; and 

in this research businesses were clustered on multiple innovations during the unfolding 

process of change.  In view of these caveats, comparison with the model nevertheless offers 

several helpful insights.  Cluster One innovated more rapidly and significantly different in 

nature to Cluster Two which, furthermore, differed from Cluster Three.  In light of their 

exhibited behaviours (rather than frequency distribution), arguably the first two clusters may 

be cast as ‘Innovators’ and ‘Early adopters’ respectively. It is unclear whether Cluster Three 

constitutes the ‘early majority’, ‘late majority’ or both because it comprised 64.7% of the 

sample (versus 68% of observations plus or minus one standard deviation from the mean in 

the idealised distribution).  More salient, though, is that time is of the essence for emissions 

reduction (Stern 2007) and action across Cluster Three trailed well behind the others.  

Finally, the model suggests there should be a distinctive cohort of ‘laggards’.  Of course, this 

term is loosely and relatively defined (Robertson 1967; Tidd and Bessant 2009). A close 

inspection revealed that no businesses had failed outright to modify their practices or 

operations.  Figure 2 indicates that many process innovations were introduced by businesses 

in Cluster Three albeit they were not used intelligently (tables 2-5).  Hence, the absence of 

laggards is an indication that they did not respond to the survey. 

 

In fact, Tidd and Bessant’s (2009) argue that a single model is unable to account fully for the 

diffusion of innovation.  Rather, explanation of contemporary trends should draw on ideas 

from all the major models.  Here the shape of the frequency distribution (Figure 1) is more 

reminiscent of the Bass Model.  For Tidd (2006 p.13), this distinguishes ‘innovators’, who do 

not adopt the tactics of social emulation, from ‘imitators’, for whom there is an epidemic 

form of transmission.  The result is a skewed S-shaped curve in favour of the latter and ‘it 

suggests that different marketing processes are needed for the innovators and the subsequent 

imitators’.  The difference between the desire to be imitated versus to learn from others’ 

experiences was most apparent from comparing Clusters One and Three.   The former 

represent Innovators; less than 13% claimed that they imitated other businesses in their 

responses to climate change (Table 6).  Although the moral case was important, economic 

performance was coupled with a strong desire for first mover advantage to make their 
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businesses stand out.  Conversely, over a quarter of businesses in Cluster Three openly 

declared that they were prepared to imitate others.  The interviews suggested that this was 

mainly through emulating best practice, and they wanted to avert the risk of wasting precious 

but limited investment capital (Table 1).  The fact that only a little under 30% of firms were 

concerned about the availability of information juxtaposed against just under a half who were 

concerned about conflicting information corroborates this (Table 6).   

 

In other words, the Bayesian Model -which interprets inaction as a function of information 

deficit- offers further clues as to why such businesses lagged behind. Cluster Three reported a 

shortage of clear, reliable and trustworthy advice.  Furthermore, it offers an explanation of 

some of the similarities between Clusters One and Two (Tables 2-5).  According to Tidd and 

Bessant (2009 p.354), ‘potential adopters have different beliefs regarding the value of an 

innovation’ because they conduct trials privately.  While Clusters One and Two exhibited 

similarities in a number of process innovations, the fundamental difference was their 

valorisation of, and further acting upon, measurement and monitoring.  Finally, the Probit 

Model assumes that ‘potential adopters have different threshold values for costs and benefits’ 

and ‘know the value of adoption but delay adoption until the benefits are sufficient’ (Tidd 

2006 p.13).  The cluster characteristics suggest different thresholds for action existed (Tables 

2-5), paramount among which were payback periods and problems adapting their properties 

(Table 6).  Among Cluster Three the thresholds were set much higher.  In a sense, this is not 

necessarily bad news. The size of the cluster offers the prospect that future diffusion could be 

relatively rapid should policy interventions and market forces make greater mitigation 

activity more attractive.   

 

Thus, each model contributes to explaining mitigation behaviours among accommodation 

providers in Southwest England, and they make it clear that greater analytical precision is 

vital moving forward.  Set against the UK’s ambitious targets for emissions reductions 

(Giddens 2009), the contribution from accommodation providers has been at best modest and 

will continue to be under ‘business as usual’.  Deferred action by the majority is risky (Stern 

2007) and the prognosis is gloomier if there is a significant, as yet undetected cohort of 

Laggards.  Moreover, current ‘one-size-fits-all’ UK climate change policy prescriptions 

(DECC 2010) are designed to mobilise those that have not yet acted; however, they lack the 
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differentiation that this evidence demonstrates is vital to stimulating the widest possible 

action.  For instance, further encouragement or dedicated support is lacking for the significant 

minority that have made more progress.  This is a missed opportunity for abatement because 

such businesses have the capacity to deliver even greater emissions reductions while others 

are embarking on their ‘mitigation careers’. 

 

Future policy interventions must be precisely geared to the types of innovations that different 

groups of businesses have made and are still yet to make.  Introductory information has little 

relevance to Cluster One.  For them, the principal challenge is to harness their hard data to 

inform future investment decisions on even more advanced process innovations and internal 

management strategies to maximise the economic and environmental benefits they may 

accrue.  Cluster Two requires more (advanced) support on measurement, monitoring and 

modifying practice (i.e. further managerial innovation).  Finally, a combination of basic 

managerial and further, deeper process innovations is necessary for Cluster Three.  

Businesses have to progress beyond the ‘low hanging fruits’ and ‘easy wins’ that have 

characterised their approach for the last decade (Jimenez et al 2001, Vernon et al 2003; 

Sempaio et al 2012b).  They too face the task of conducting more monitoring (i.e. from a 

basic level) but foremost policy has to challenge their complacency about climate change. 

 

 

Conclusion 

 

This paper has examined the extent to which variations exist in climate change mitigation 

among accommodation providers in the Southwest of England.  It has revealed three broad 

sets of behaviours related to innovation in this regard.  Somewhat worryingly, the majority 

group had made limited progress towards climate change mitigation.  Conversely, a small 

cluster of accommodation providers had innovated much wider and deeper.  While a 

composite analysis would have presented a gloomy prognosis and forecast further delays in 

the sub-sectoral response to climate change, this more differentiated view suggests that there 

are some brighter glimmers of progress.  Nevertheless, there is much work ahead if small 
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businesses in the accommodation sub-sector are to contribute to the sector’s ambitious 

targets.  ‘Mainstreaming’ climate change policy for businesses and across the entire tourism 

sector has clear limitations.  If future policy interventions continue to concentrate exclusively 

on the majority, they will be of limited relevance to a significant minority.  Paradoxically and 

disappointingly, among this are the businesses that are more positive about acting on climate 

change, have taken action already, and could make even stronger contributions to emissions 

reductions and stabilisation if they were appropriately encouraged.   

 

Of course, the wider applicability of case-study research is an important consideration.  Here 

the destination-specific features included the longstanding commitment to sustainable 

tourism; the response mode for the survey; the absence of larger hotels and members of 

chains; and the possible non-participation in the survey of what –in the vocabulary of the 

Epidemic Model- are termed ‘Laggards’.   Nevertheless, the principal contribution of this 

regional analysis is to highlight the importance of progressing beyond aggregated results and 

small sample sizes in empirical work if understanding of the supply side response to climate 

change is to be deepened further and evidence-based policy is to be fostered.  Although 

motivations for environmental management are relatively well-understood, the full extent to 

which this intention is translated into behaviour by means of innovation is central to future 

mitigation and it should not continue to be overlooked.  Giddens (2009) concluded that it is 

time to move beyond the ‘why?’ of climate change to the ‘how?’.  This paper suggests that 

even this is moribund.  Rather, if the tourism sector is to play a full role in tackling climate 

change, it is important to start asking more meaningful questions such as ‘what is being done 

by whom?’, even more searchingly ‘by when?’. 
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Business Attribute Value 

Average number of employees (full-time equivalents) 3.2 

Average turnover in 2009 (£k) 60 

% for whom turnover decreased in last 12 months 20.3 

Average occupancy in 2009 (%) 53.4 

Average number of bedspaces* 15.9 

% Accommodation Graded 3-Star 21.3 

% Accommodation Graded 4-Star 55.7 

% Accommodation Graded 5-Star 10.1 

Average date business established 1980 

% of businesses operating before 1980 34.9 

Average length of business in current ownership (years) 10.4 

Average date premises first built (year) 1919 

% of premises built after 1980 11.0 

Average number of innovations made in last 10 years 8.2 

Average number of planned innovation in next year 3.2 

Average total investment over past 10 years (£k)* 12.6 

Average proportion of costs as energy bills (%) 14.8 

Average proportion of costs as water bills (%) 6.8 

 

* 5% trimmed mean (refers to roof insulation, wall insulation, efficient (water, central) 

heating systems, renewable technologies (solar, wind, water), efficient (i.e. A-rated) 

appliances, and double/triple glazing. 

 

 

Table 1.  Selected characteristics of tourism businesses in survey.  Source: authors 
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Figure 1.  The frequency distribution of business by cluster group.  Source:  authors 
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% of businesses at least quarterly…. 
Cluster 

One Two Three 

Measuring water consumption by customers 82.7 52.6 1.9 

Setting water-saving targets 55.8 3.2 1.1 

Reviewing the performance of water-saving 

devices 63.5 9.5 4.8 

Measuring energy consumption by customers 92.3 88.4 1.9 

Setting energy-saving targets 75.0 10.5 3.3 

Reviewing the performance of energy-saving 

devices 80.8 20.0 8.9 

Consider switching (to greener) energy suppliers 13.5 0.0 0.7 

 

n.b. Statistically significant differences in behaviour among clusters in terms of frequency of 

enacting each type of behaviour (Kruskal-Wallis Test, χ2, 2df, p≤ 0.05). 

 

 

Table 2.  Variations in broad approaches to managing water and energy (clustering 

variables).  Source:  authors 
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% of businesses that usually or always... 
Cluster 

One Two Three 

Recycle biodegradable waste 100.0 89.5 88.8 

Recycle non-biodegradable waste 98.1 95.8 96.3 

Take energy-saving measures 100.0 88.4 88.5 

Purchase energy-saving devices 100.0 89.5 87.4 

Take water-saving measures 94.2 64.2 62.5 

Purchase water-saving devices 78.8 60.0 56.1 

Encourage our customers to save energy 92.3 78.9 62.1 

Encourage our staff to save energy 94.2 78.9 69.5 

Train staff in environmental management 

issues 86.5 60.0 46.5 

Access external advice on environmental 

management 53.8 30.5 26.0 

 

n.b.  Differences in behaviour among clusters statistically significant (Kruskal-Wallis Test, 

χ
2, 2df, p≤ 0.05) except for recycling non-biodegradable waste. 

 

 

Table 3.  Variations among clusters in enacting environmental initiatives.  Source: authors 
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Attribute 
Cluster 

One Two Three 

Number of Businesses* 

(% of sample) 

52 

(12.5) 

95 

(22.8) 

269 

(64.7) 

Number of employees (FTEs) 5.3 3.4 2.7 

Average number of bedspaces* 45.7 21.0 13.3 

Average turnover in 2009 (£k) 66.4 74.1 53.8 

% graded 4-star or above 69.3 62.7 66.2 

Average time in current ownership 

(years) 

13.2 9.7 10.1 

% concerned about negative effect 

of climate change on business 

51.9 47.4 32.7 

% committed to act on climate 

change 

78.9 61.1 52.4 

Level of response to climate 

change† 

2.9 3.4 3.6 

% of costs energy bills 13.1 13.7 15.6 

% of costs water bills 8.1 6.5 6.6 

% review energy bills six-monthly 

or more 

61.5 58.9 37.9 

% review water bills six-monthly 

or more 

59.6 43.2 22.8 

Average number of innovations 10.7 8.9 7.5 

Average number of planned 

innovations 

3.3 3.4 3.2 

Average total innovation 

investment (£k)* 

21.0 17.7 10.3 

Environmental management as a 

business priority (rank) 

3 6 6 

% for whom utilities are major 

feature in business planning  

71.2 73.7 55.2 

% for whom tackling climate 

change features in future 

67.3 56.8 36.6 
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investment plans 

Average preferred payback period 

(years) 

5.6 5.3 5.1 

 

Notes 

* 5% trimmed mean 

† 7-point Likert Scale where 7 = as far as we can, 1 = not at all 

Bold denotes statistically significant difference between the three clusters (Kruskal-Wallis 

Test, χ2, 2df, p≤ 0.05; post-hoc analysis not possible). 

 

 

Table 4.  Selected business attributes among the three clusters.  Source: authors 
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% of reporting a decrease in... 
Cluster 

One Two Three 

Energy bills in the last 12 months 24.0 11.2 13.6 

Energy bills in the next 12 months 15.7 11.0 10.8 

Water bills in the last 12 months 12.5 7.1 7.9 

Water bills in the next 12 months 7.8 3.4 1.6 

Energy consumption in the last 12 

months 40.0 18.2 19.3 

Energy consumption in the next 12 

months 23.5 17.2 11.8 

Water consumption in the last 12 months 21.7 18.3 11.0 

Water consumption in the next 12 months 18.0 5.6 4.4 

 

 

Table 5.  Decreases as a feature in energy and water bills and consumption.  Source: authors 
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% of businesses who agreed that…. 
Cluster 

One Two Three 

 Our environmental management actions benefit our 

profitability 

71.1 65.2 44.4 

Managing our environmental impacts is morally the right 

thing to do 

84.6 89.4 80.8 

Other businesses respond to climate change and we imitate 

them 

12.3 22.4 27.5 

We manage our environmental impacts because our 

utilities bills are soaring 

66.7 67.4 57.5 

There was a lack of information on how to respond to 

climate change 

17.3 27.3 28.3 

There was too much conflicting information about climate 

change and did not know where to begin* 

32.5 48.9 46.5 

Payback periods on new climate change solutions are too 

long 

 

46.2 67.4 64.2 

Premises make it harder to introduce measures to tackle 

climate change* 

53.8 65.3 70.6 

The planning system makes it harder to introduce measures 

to tackle climate change 

48.1 65.3 52.2 

 

 
Originally measured on five-point Likert Scales where 5 = strongly agree, 3 = neither agree 

nor disagree, 1 = strongly disagree.  Bold denotes statistically significant difference between 

the three clusters (Kruskal-Wallis Test, χ
2, 2df, p≤ 0.05; * p≤0.10; post-hoc analysis not 

possible). 

 

 

Table 6.  Selected attitudinal responses among the three clusters.  Source: authors 
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Figure 2.  The implementation of specific environmental practices by cluster. 

Source: authors 
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Figure 3.  The Epidemic Model of the diffusion of innovation. 

Source:  data ranges from Robertson (1967), drawing authors. 
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