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Abstract 

There is a rising concern for action to be taken to reduce energy consumption to 

limit the effects of climate change. It is clear that this cannot be achieved by energy-

saving technology alone, and that behaviour also needs to be targeted. Much 

previous research has focussed upon residential energy use and has not grounded 

behaviour interventions in theory. The most relevant theory for this project was the 

theory of planned behaviour (TPB) due to its prevalence in the field and relevance to 

the target behaviour. The aim of this project was to determine if an intervention 

designed using the TPB as a developmental tool could lead to increased workplace 

low carbon behaviour (LCB), and if this behaviour can impact upon consumption 

when energy-saving technology was in place with differing levels of automation. A 

questionnaire was developed assessing the TPB constructs, the analysis of which 

formed the basis of behaviour intervention design. A number of case studies were 

conducted in different workplace environments, the largest of which being in an 

office. Questionnaire responses revealed a lack of actualisation of intentions and 

perceived behavioural control (PBC) to play a key role in LCB, which were targeted 

using implementation intentions (IIs), feedback and goal-setting. This significantly 

reduced energy consumption when no or low automated energy-saving technology 

was present, but not if it was highly automated. A computer-based study simulating 

workplace LCB followed up this study, illustrating that the TPB significantly increased 

the success of the intervention. Further to this, these studies revealed that IIs, 

feedback and goal-setting were more successful in combination, as opposed to 

having separate impacts. The other case studies at a university and industrial site, 

found that incorporating anticipated feelings of moral regret (AFMR) in the TPB 
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significantly increased the TPB‟s ability to account for LCB in the workplace, and that 

it operates in a similar fashion to PBC, whereby it has both direct and indirect effects 

upon behaviour. It was concluded that TPB-based interventions can promote LCB to 

reduce workplace energy consumption when energy-saving technology has low 

automation, but not if it is high, and utilising the TPB as a developmental tool 

increases the success of interventions. Future avenues of research regarding the 

incorporation of AFMR and the use of TPB in workplace LCB interventions are 

discussed.  
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Chapter One: Introduction 

1.1 The Problem 

 There is now clear evidence that human activity is having a negative impact 

upon the environment, e.g. deforestation, soil erosion, and climate change (Goudie, 

2009). The effects of climate change are becoming more widely known and 

prominent, e.g. figure 1 demonstrates the evidence for climate change with regard 

to greenhouse gases. Although greenhouse gas levels vary naturally, evidence now 

suggests that the climate has exceeded this natural variation since 1980 (Houghton 

et al., 2001), and this is hypothesised to be due to human activity. This view is 

supported by Karl and Trenberth (2003), who stated that the main way that humans 

are contributing to climate change is through increased energy use, which has led to 

increased greenhouse gases in the atmosphere, as demonstrated by carbon dioxide 

levels rising by 31% since preindustrial times. This has disrupted the natural energy 

flows in the atmospheric composition, which traps more radiation, causing the planet 

to warm. 
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Figure 1: Graph taken from USGCRP (2009) illustrating the changes in greenhouse gases (carbon 

dioxide, methane, & nitrous oxide) over the last 2000 years.  

 It is unknown precisely what impact climate change will have in the future, 

but it is expected to get worse as time goes on, including sea levels rising from 18 to 

59 cm over the next century (Allali et al., 2007) and more severe weather 

conditions, such as heatwaves, droughts and extreme precipitation events (Karl & 

Trenberth, 2003). Therefore, measures need to be taken in order to lessen these 

negative impacts by reducing energy consumption. Finding effective ways to do this 

has received much attention over the last few decades, but we are still a long way 

from solving this problem, as it is a complex task, requiring the collaboration of 

several academic disciplines. For example, Siero et al. (1996) stated that energy-

saving technology does not reach its full saving potential unless behaviour is also 

targeted, indicating the need for differing fields to work together.  
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1.2 The Need to Utilise Both Technology and Behaviour  

 Many new technologies have been created to tackle the task of reducing 

energy consumption, e.g. automated lighting that turning lights off if they are not 

needed, smart meters providing detailed feedback on energy usage, and a variety of 

other energy-saving measures. Bertoldi, Ricci and de Almeida (2000) estimated that 

if the best currently available technology is used, household energy consumption in 

the US could be reduced by 30%.  

 However, there is now evidence to suggest that these technological 

improvements do not reach their full energy-saving potential unless human 

behaviour is also altered. As Winter and Koger (2004, p. 88) stated, “The wizardry of 

technological solutions might be impressive, but if we do not develop a behavioural 

technology to change what people actually do, we will not be successful”. The 

reason for this could be that technology improves efficiency, which has been shown 

to have rebound effects, whereby doing so leads to increased usage (Herring, 2006). 

Therefore, it is necessary to target behaviour to minimise rebound effects.  

 Conversely, Hine et al., (2011) found that combining a technological 

intervention with an educational behaviour intervention did not lead to additional 

reductions in wood smoke emissions compared to their individual effects. However, 

the behaviour intervention was developed based on focus groups to determine the 

barriers to reducing wood smoke emissions, which were held prior to the onset of 

the interventions. This meant that the technology was not yet in place, and its 

presence was likely to present alternative behavioural barriers, meaning that the 
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behaviour intervention was no longer relevant, accounting for the lack of combined 

effects.   

 Very little other research has investigated the combined utility of technology 

and behaviour interventions in reducing energy consumption. This is surprising 

considering that several researchers have acknowledged the need for these fields to 

collaborate. Therefore, the purpose of the present project is to explore this topic 

further.  

1.3 Low Carbon Behaviour 

 “Pro-environmental behaviour” (PEB) is a term used frequently in this field, 

along with responsible environmental behaviour, environmentally friendly behaviour, 

conservation behaviour, ecological behaviour, environmentally sustainable 

behaviour, and environmentally significant behaviour. These are general terms that 

encompass a wide variety of activities, such as recycling, more efficient travel-mode 

choice, use of renewable energy, etc.,  that aim to reduce the negative impact 

humans are having upon the environment. 

 This project shall focus on low carbon behaviour (LCB). This is an impact-

oriented PEB, which is defined and measured according to the impact that it has on 

the environment (Stern, 2000). It incorporates any activity that results in reduced 

energy consumption in comparison to usage prior to the onset of LCB, e.g. turning 

lights off, turning off electrical equipment when not in use, etc. LCB is the behaviour 

of interest for this project because it is directly relevant to reducing energy 

consumption and can be objectively measured by monitoring changes in energy 
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usage. This means that its outcome is comparable to that of energy-saving 

technology as they are both measured on the same scale; energy consumption.  

 With this definition of LCB and the measurement of it being energy 

consumption, it was therefore treated as a continuous variable for this project. There 

is the potential for debate regarding whether LCB is actually a category variable, 

whereby either an individual does LCB, e.g. turns their computer off, or not. This 

could impact upon the results if this were the case, whereby future effectiveness of 

behaviour interventions could not be established, because it would either be shown 

to work or not, and would not lead to any future additional benefits, rather than 

being something that could continually and gradually improve until it reached a 

plateau. However, for the present project this does not present an issue as the 

measurement of behaviour is energy consumption, and therefore aggregated across 

multiple individuals, meaning that it is not a simple case of the behaviour is present 

or not. Further to this, at an individual level there are multiple activities a person can 

do that constitutes low carbon behaviour, e.g. turning off computers, various lights, 

printers, etc. it is more continuous in nature as there are a number of different 

activities individuals could do to engage in workplace LCB, e.g. turning computers, 

lights and printers off. 

 The individual activities that constitute LCB could be considered categorical, 

but due to the outcome measure of behaviour being energy consumption and the 

fact that this is aggregated across multiple individuals, whereby the quantity of 

behaviour is measured, as opposed to whether or not LCB is present or not. 
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Therefore, LCB has the qualities of a continuous variable, as opposed to categorical, 

so measurement of LCB shall be as a continuous variable for this current project.  

1.4 Reducing Energy Consumption in the Workplace 

 The majority of research into increasing LCB has been conducted in 

residential settings. Although it is important to understand how to promote domestic 

LCB, UK government statistics indicate that energy use in the non-domestic sector, 

e.g. services, public sector and industries, has a significantly greater influence upon 

the environment than residential usage (Davis & Challenger, 2009), with Wynde and 

Lane (2010) finding that this sector wastes approximately £1.6 billion per year on 

energy. Therefore, for reductions in energy consumption to lessen the impact of 

climate change, it is necessary to determine how to promote LCB in the workplace 

and combine this with energy-saving technology.  

 Some companies have adopted energy-saving strategies incorporating both 

technological and behavioural interventions. For example, Ladbrokes are aiming to 

cut their energy usage by 21% by 2013, compared to 2008 figures (Ladbrokes Plc, 

2011). Ten per cent savings have been achieved from energy-saving technology, 

e.g. automated air conditioning and lighting. The remaining 11% reduction is to be 

accomplished via behaviour interventions, incorporating smart meter feedback, 

energy-saving goals, incentives and competitions. They are currently on track with 

meeting their energy-saving goal of 21%, but this method is not evidence-based, 

and cannot itself be used as research support for the combination of technology and 

behaviour because sufficient control over variables has not been exerted. Therefore, 
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it is imperative that well-grounded research is conducted to back up what businesses 

are attempting to do, and help them achieve greater energy-savings.    

1.5 Aim of the Project   

 The aim of this project is to determine if combining technology and LCB can 

lead to a greater reduction in workplace energy consumption, in comparison to when 

only one or the other is present. Although there is some evidence that this is the 

case, it is not grounded in research; therefore the methodology for this project will 

be based upon previous research and theory, to ensure the most appropriate 

approach is taken. The installation of energy-saving technology is a large task and 

beyond the scope of this MPhil project, meaning that to establish any combined 

effects with behaviour, comparisons shall be made between the successes of 

behaviour interventions when energy-saving technology is present compared to 

when it is not.     
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Chapter Two: Literature Review 

2.1. Pro-environmental behaviour intervention techniques 

 An understanding of how to promote PEBs is necessary to be able to establish 

the impact behaviour can have on energy consumption when energy-saving 

technology is present. This has received a significant amount of research attention 

over the last three decades, with over six hundred studies investigating it. Many 

different types of PEBs have been explored, including recycling, energy conservation 

(LCB), and efficient travel-mode choice, in research using a variety of different 

behaviour change techniques (BCTs). To be able to utilise these effectively, it is 

important to understand what they are and the contexts in which they have the 

most significant impact.  

 BCTs can be broken down into antecedent and consequence strategies 

(Dwyer, Leeming, Cobern, Porter & Jackson, 1993). Antecedent methods influence 

behaviour prior to its occurrence by manipulating the determinants of behaviour, 

e.g. information, commitment, goal-setting, etc. Consequence interventions 

however, target the outcomes of behaviour by altering behavioural contingencies of 

behaviour, e.g. feedback, rewards, and penalties.  

 Several researchers have attempted to organise the various BCTs into a 

typology (e.g. De Young, 1993; Dwyer et al., 1993; Hornik et al., 1995). One of the 

first studies to do this was conducted by Geller et al. (1990), who organised twenty-

four BCTs into three basic intervention approaches; communication and education 

strategies, e.g. information and commitment; activators, e.g. goals and prompts; 

and consequences, e.g. feedback, penalties and rewards. This was formulated based 
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upon studies investigating seat belt usage, but it was predicted that it could be 

expanded to other behaviours relating to personal injury prevention. However, no 

indication was made regarding its relevance to PEB. Therefore, a different taxonomy 

will be more relevant here.  

 Dwyer et al. (1993) expanded upon Geller et al.‟s (1990) taxonomy and 

applied it to PEB research, identifying 18 different BCTs. Antecedent techniques 

were divided into passive-individual (e.g. written information), passive-group (e.g. 

group goal), active-individual (e.g. commitment), and active-group (e.g. competition 

between groups), and consequence methods were split into individual (e.g. 

individual reward) and group (e.g. group reward). Forty-six behaviour intervention 

studies aimed at promoting a range of PEBs, e.g. recycling, energy conservation, 

and littering were reviewed, and it was concluded that commitment, modelling and 

goal-setting were most effective.  Consequence interventions were shown to be 

successful but lacked long-term effects. However, the majority of research in this 

field has not investigated BCTs individually, but combined several at a time, e.g. 

Cope and Geller (1984) investigated the success of verbal prompts and awards in 

promoting the use of litterbags, without separating out the effects of each. 

Therefore, the conclusions from this review should be interpreted with caution, as 

the BCTs analysed were often not researched in isolation.  

 Cook and Berrenberg (1981) reviewed literature on encouraging energy 

conservation, and stated that interventions to promote behaviour of this nature can 

be divided into seven key categories; promoting pro-conservation attitudes with 

persuasive communication, encouraging individuals with positive attitudes to act, 
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e.g. making attitudes more salient; reward and punishments; social incentives, e.g. 

approval, committing to others, etc; adopting beliefs of desired others through 

modelling; removing barriers; and feedback. This framework is relevant to the 

present study as it is based upon research to promote LCB. However, it was 

conducted three decades ago, and a vast amount of research has been done since 

then, which shall be discussed in further detail later, meaning it may not be relevant 

to new findings. Therefore, to identify the relevant BCTs for encouraging LCB, it is 

necessary to look at a more recent typology.  

 Osbaldiston and Schott (2012) conducted a meta-analysis of the past thirty 

years of experimental research promoting LCB or recycling. Ten effective BCTs were 

identified and split into four categories; convenience, information, monitoring and 

social-psychological processes. Monitoring made use of consequence strategies, 

whereas the other three categories constitute antecedent approaches. Studies 

reviewed to formulate this typology were all experimental with an objective 

behavioural measure and sufficient data to report effect size, meaning it was 

possible to adequately test the ability of BCTs to increase the target behaviours. This 

indicates this typology is relevant to this project, as LCB was targeted and it 

focussed upon practical, as opposed to theoretical approaches to changing 

behaviour. Therefore, the BCTs identified by this typology shall be further reviewed 

to aid understanding of how to promote LCB in the workplace.    

2.1.1 Convenience: Making it easy 

 Making it easy interventions change situational circumstances to make PEB 

easier. A frequently investigated example of this is increasing an individual‟s 
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proximity to a recycling bin to promote recycling behaviour in office settings. For 

example, Brothers, Krantz and McClannahan (1994) compared the amount of office 

paper recycled in a group with a central recycling bin introduced to the office, to 

those with recycling containers positioned within close proximity to their desks. 

Approximately 85% to 94% of all recyclable paper was recycled in the local 

container condition, which was significantly greater than the central container 

condition that only recycled 28%. Following this, all conditions received local 

recycling bins within close proximity to employees, and follow-up assessments one, 

two, three, and seven months later all demonstrated significant increases in 

recycling, with 84% to 98% of paper being recycled. This study demonstrates the 

value of making it easy for promoting PEBs, and that it can cause long-term 

behaviour change. However, the long-term effects of the central container condition 

were not assessed. It is possible that the central recycling bin had a slower impact 

upon behaviour, and could have eventually led to similar recycling levels as the local 

recycling bin condition.   

 Several other studies have supported Brothers, Krantz and McClannahan‟s 

(1994) conclusions. For example, Ludwig, Gray and Rowell (1998) investigated the 

impact of recycling bin proximity in an academic setting. They compared central 

aluminium can recycling bins in the hallway with those placed in each classroom, 

where most drinks were consumed. Recycling increased by 50% in the classroom 

recycling bin condition, but this returned to baseline when the bins were removed 

and placed back in a central location. This provides further support for the utility of 

making things easy as a successful pro-environmental BCT. However, its impact was 

confounded by the placement of prompts above the rubbish bins urging individuals 
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to use them. Therefore, the increase in the target behaviour cannot be completely 

attributable to making it easy, but a combination of making it easy and prompts, or 

even just prompts.  

 Nevertheless, O‟Connor et al. (2010) conducted a similar study investigating 

plastic bottle recycling in an academic building.  There was significantly greater 

recycling of plastic bottles in classroom containers compared to in central locations, 

supporting Ludwig, Gray and Rowell‟s (1998) conclusion. Further to this, this study 

did not make use of prompts, meaning that the increase in recycling was attributable 

to making it easy.  

 It is clear from the empirical evidence that making recycling easier increases 

its occurrence in both office and academic settings. However, it has not been greatly 

utilised for reducing energy consumption, meaning that it may not be a relevant BCT 

for this project. Nonetheless, van Houten, Nau and Merrigan (1981) utilised the 

principles of making it easy to reduce energy consumption by constructing a 

situation where not engaging in LCB was more difficult. They applied a series of 

BCTs to discourage lift usage to reduce energy consumption. It was found that 

providing feedback regarding the lift‟s energy consumption and combining it with 

educational signs promoting the health and environmental benefits of using the 

stairs did not lead to significant behavioural changes. It was only when a delay was 

introduced on the lift doors, making travel time between floors longer, that energy 

consumption reduced by approximately one third for all of the lifts. This clearly 

indicates that the principles behind making it easy can be a successful intervention 

method for promoting LCB. However, prior BCTs had been introduced, meaning they 
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may have all had a combined influence once they were all implemented. Therefore, 

no definitive conclusions can be drawn from this regarding making it easy, although 

it clearly had some impact.   

2.1.2. Convenience: Prompts 

 Prompts refer to non-informational reminders that tell individuals when to 

engage in PEB, e.g. signs urging individuals to switch lights off, signs on recycling 

bins, etc.  Unlike making it easy, prompts have been quite frequently used in 

interventions to promote LCB. For example, Sussman and Gifford (2012) 

investigated the use of visual prompts for promoting turning lights off in toilet 

facilities, and whether the size of the signs influenced the degree of behaviour 

change. Individuals were eight times more likely to turn lights off when leaving the 

facilities if a prompt was present, in comparison to when there were no signs. In 

addition to this, 52% of lights were turned off when unoccupied compared to 38% 

when the signs were smaller, even though they had the same message. This 

suggests that the size, and therefore visibility of prompts influences their success in 

increasing instances of the desired behaviour. Eight weeks later there was still a 

reduction in the number of unoccupied toilet facilities with the lights left on, 

suggesting that having prompts around light switches can lead to a long-term 

increase in LCB.  

 Sussman and Gifford‟s (2012) finding is not consistent with De Young‟s (1993) 

conclusion that the success of prompts decrease as the novelty wears off, i.e. the 

longer they are in place, the less impact they have. However, De Young also stated 

that once prompts are removed behaviour returns to baseline, and in Sussman and 
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Gifford‟s study the prompts were not removed following the intervention, meaning 

that De Young‟s conclusion regarding a return to baseline may be correct. This 

would indicate that prompts should be left in place to increase the likelihood of long-

term behaviour change.   

 Prompts have been shown to be more effective when issued in conjunction 

with other BCTs, as concluded by Osbaldiston and Schott (2012), who found them to 

be most effective when coupled with making it easy. This was previously illustrated 

by Ludwig, Gray and Rowell (1998), who found aluminium can recycling in academic 

buildings to significantly increase when recycling bins were placed in close proximity 

with prompts above them. The use of prompts alone was not as effective, as 

demonstrated by the central location condition showing significantly less recycling 

than the local condition, even though there was a prompt above the classroom 

rubbish bins urging students to recycle in the hallway. This supports Osbaldiston and 

Schott‟s claim that prompts produce more significant results when in conjunction 

with making it easy.  

2.1.3. Information 

 This BCT is divided into justifications and instructions in Osbaldiston and 

Schott‟s (2012) framework. Justifications, i.e. declarative information, focus upon 

telling individuals the reasons why they should engage in the target behaviour, e.g. 

raising awareness of the impact of their actions. Instructions, i.e. procedural 

information, inform people what PEBs they can do and how to do it. Although 

Osbaldiston and Schott see these two types of information as different intervention 

methods, the majority of studies utilising these BCTs tend to make use of them 
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simultaneously. Therefore, previous research investigating informational BCTs shall 

be reviewed as a whole, as opposed to explaining these two aspects separately.  

 Providing information is a commonly used BCT in PEB research. The premise 

behind this is that individuals are rational, so when they become aware of human 

activities having a detrimental impact upon the environment and that they can do 

something about it, they form pro-environmental attitudes, which increases the 

likelihood of PEB (O‟Riordon, 1976).  However, this premise is flawed because 

behaviour is often not that simple and there are several factors that can interfere 

with the translation of information to pro-environmental attitudes, to actual 

behaviour (Cone & Hayes, 1980). Nevertheless, informational interventions have 

shown a degree of success in increasing PEB.  

 Geller (1981) investigated this in a study where individuals attended a 

workshop where they were given information about energy-saving measures, and 

were provided with a shower-flow restrictor and a booklet about conserving energy. 

This information led to greater concern and knowledge regarding environmental 

issues and energy conservation, and higher intentions to engage in energy-saving 

behaviour. However, at follow-up there were no changes in actual behaviour, even 

though behavioural determinants had become more pro-environmental, suggesting 

that information does not lead to big changes in PEBs.  

 However, Staats, van Leeuwen & Wit (2000) found that if informational 

interventions are applied periodically, they can lead to long-term behavioural 

changes. In their study, office occupants were exposed to two informational 

interventions over four-week periods, and then behaviour was measured again a 
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year later to establish long-term impacts. Each time information was presented there 

was an increase in the two target behaviours (thermostat setting & removing 

obstructions from window sill heating grates). Changes were partially maintained 

one year later, suggesting that implementing informational interventions multiple 

times can lead to long-term behaviour change. However, the second time 

participants received information they also received group feedback regarding the 

impact of the first information on the degree of obstruction on windowsills. 

Therefore, the results of this study cannot be solely attributable to information, 

meaning no definitive conclusions can be drawn regarding this BCT, as it could have 

been feedback that led to the significant results.   

 Nevertheless, interventions providing specific, tailored information to 

participants have been found to be relatively effective. An example of tailored 

information is home audits performed by energy experts. There have been several 

studies investigating this, which have had varied results. Winett, Love and Kidd 

(1982–1983) compared control group energy consumption with a group receiving an 

energy audit with information about heating and air conditioning. The experimental 

group used 21% less electricity than the control group, suggesting that tailored 

information can effectively increase instances of LCB. Another study utilising this 

method, conducted by Hirst and Grady (1982-1983), found a much smaller saving of 

4% in gas consumption when comparing individuals receiving a home audit with 

those who did not, but this was a gradual reduction over two years, suggesting that 

home audits can lead to slower, but long-term changes in behaviour.  
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 McDougall, Claxton and Ritchie (1982-1983) found no differences between a 

control group and a group receiving tailored information about saving energy when 

they followed up participants two years following receipt of the information. 

Although the large gap between the information and measuring energy use is likely 

to have played a large role in these non-significant results, it does suggest that there 

is some ambiguity regarding the persistence of behavioural changes following 

tailored informational interventions.   

 There are several factors other than specificity that can impact the success of 

informational interventions. These include how much an individual trusts the source 

of the information (e.g. Conchie & Burns, 2009), the credibility of the information 

source (Pornpitakpan, 2004), whether the information is framed positively or 

negatively (e.g. Durdan, Reeder & Hecht, 1985), and level of fear within the 

information (e.g. Skilbeck, Tulips & Ley, 1977). However, an in depth review of 

these studies is beyond the scope of this literature review (see Seligman, 1985 for 

more information). Overall, reviews of previous studies have found information to be 

relatively ineffective when it is issued in isolation, but it has significant success when 

issued in conjunction with other techniques (e.g. Abrahamse et al. 2005; Osbaldiston 

& Schott, 2012) and if it is tailored to the individual.  

2.1.4 Monitoring: Feedback 

 Feedback is a commonly used consequence BCT that involves providing 

individuals with information about the consequences of their behaviour, e.g. how 

much energy they use, which increases the saliency of the relationship between 

behaviour and its outcome. This is useful as a lot of the time individuals do not 
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realise that their attempts to reduce energy consumption, for example, are having 

any impact.  Bandura (1986) stated that this BCT is successful because it 

strengthens an individual‟s perceived self-efficacy, whereby they feel more confident 

in their ability to perform an action and achieve the desired results.  

 Feedback can be delivered in a number of different forms, e.g. over regular 

intervals, such as daily, weekly or monthly, or it could be given continuously on a 

display with constant feedback information. In addition, feedback can be historic or 

comparative, whereby historic feedback details how much energy they are currently 

using, in comparison to how much they were using previously, e.g. a week ago, and 

comparative feedback compares one individual or group with another. All of these 

feedback methods have been found to show some degree of success in promoting 

PEBs in previous research, and have frequently been applied to LCB.  

 For example, van Houwelingen and van Raaji (1989) investigated the success 

of various types of feedback, as well as other BCTs, in reducing household energy 

use. In comparison to the control group, households receiving continuous feedback 

saved 12.3% more energy and those given monthly feedback saved 7.7% more. 

This indicates that the more frequently feedback is provided, the greater the 

changes in behaviour. In addition, savings in conditions utilising other BCTs were 

less than both feedback groups, whereby households taught how to read the gas 

meter saved 5.1%, and those receiving energy-saving information reduced 

consumption by 4.3%. This indicates that feedback interventions are more 

successful than informational ones at promoting residential LCB. However, at a 
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follow-up one year later all groups had increased their gas consumption, indicating a 

lack of long-term effects.  

 Contrary to this, Siero et al. (1996) implemented a comparative feedback 

intervention to reduce energy-wasting behaviour in the workplace and found long-

lasting results. All participants were exposed to the “basic programme” intervention, 

which consisted of general and specific energy information in energy bulletins and 

the company magazine, which included information about the economical 

consequences of energy-saving behaviour, the social aspects of it and related this 

information to specific energy users in the workplace, e.g. lights, machines, 

compressed air, etc. The “basic programme” also included a 75% goal for reduction 

of wasteful behaviours and line managers were asked to motivate energy-saving in 

their employees, which introduced a supervision and control element to the 

intervention. Participants received weekly feedback, containing graphical displays of 

their group‟s energy-saving behaviours. One group only received feedback regarding 

their own performance, whereas another was exposed to comparative feedback 

detailing their own performance against the other group. Observations regarding the 

prevalence of three energy-wasting behaviours were made at various times before, 

during and after the intervention.  

 The group receiving the basic programme without the comparative feedback 

reduced their energy-wasting behaviours by approximately 4% to 27%, with 

reductions of 1% to 17% still being evident 6 months after the intervention ceased, 

indicating that feedback interventions can have long-term impacts on energy-saving 

behaviour. However, the basic programme consisted of several behaviour change 
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methods, so it is not possible to attribute the reduction in energy-wasting behaviours 

to feedback alone, as it could have been a result of information, supervision or goal-

setting. Nevertheless, there was greater behaviour change in the comparative 

feedback group of 7% to 61%, which was significantly greater than the basic 

programme group. The only difference between the two groups was the presence of 

comparative feedback, meaning that the additional reduction in energy-wasting 

behaviour was attributable to this BCT. In addition, reductions of 7% to 51% were 

still evident in this group 6 months after the intervention ceased, indicating that 

comparative feedback has a lasting impacts upon behaviour.  

 However, the comparative group was smaller, meaning that it could have 

been easier for line managers to supervise and motivate employees to reduce their 

energy-wasting behaviours, as they had fewer individuals to manage. In addition, 

the smaller group size could have led to a stronger sense of group commitment to 

the goal, which may have accounted for the behaviour change, as opposed to it 

being a result of comparative feedback. Nevertheless, questionnaire responses 

revealed that the degree of communication and sense of commitment did not differ 

between the two groups, suggesting that the smaller group size did not confound 

the results, and the increased success of the behaviour intervention was a result of 

comparative feedback. Therefore, this study provides evidence for the effectiveness 

of this BCT at increasing LCB in the workplace.  

 Carrico and Reimer (2011) have also found feedback to significantly increase 

workplace LCB. Participants were split into four groups depending on the BCTs they 

were exposed to. All groups received information in the form of monthly postcards 
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detailing why energy conservation is needed, how to save energy in the workplace, 

and contained an energy-saving goal of 15%. The control group received this 

information campaign only. The remaining three groups either received feedback on 

their performance, were exposed to peer education, or both. Feedback was provided 

monthly in emails containing a graph displaying group energy consumption. 

Colleagues who had volunteered to be peer educators sent their group monthly 

emails reinforcing the information given in the information campaign and tailored 

this information to their group, which constituted the peer education element of the 

intervention.   

 The control group increased energy usage by 4%, indicating that general 

informational interventions to promote LCB in the workplace are ineffective. Energy 

consumption in the peer education group reduced by 4%, illustrating that tailoring 

the information and having a relevant source leads to greater success. A greater 

reduction in usage was found in the groups receiving feedback, with the feedback 

group saving 7%, with the addition of peer education leading to an 8% reduction in 

energy consumption. This suggests that providing feedback is a more successful BCT 

for promoting workplace LCBs than information. However, the reductions from 

feedback were not statistically different from peer education group, although the 

difference did approach significance (p = .054). Nevertheless, the feedback group‟s 

energy-savings were significantly different to the control group, illustrating the 

proficiency of this BCT in promoting workplace LCB.  

 It is possible that feedback would have had a greater impact upon energy 

consumption in the Carrico and Reimer (2011) study if it was provided more 
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frequently, as the smaller the gap between the action and feedback, the greater the 

saliency of the relationship between behaviour and outcome. This is clearly 

demonstrated by Petersen et al. (2007), who investigated the success of feedback 

alongside other BCTs at reducing electricity use in dormitories. All participants 

participated in a two-week “dormitory energy competition”, which incorporated 

informational posters and fliers about energy conservation, as well as the incentive 

of the dormitory showing the greatest reduction in electricity use would receive a 

prize. Participants were divided into two groups depending on whether they received 

continuous or weekly feedback. The weekly group reduced their electricity 

consumption by 31%, clearly demonstrating that the combining information, rewards 

and weekly feedback can have the desired behavioural impacts. A further 24% 

energy-savings, totalling 55%, was found in the continuous group, which was 

attributable to the increased frequency of feedback. Therefore, it can be concluded 

that feedback is more effective if it is provided frequently.   

 There is little ambiguity in the literature regarding the success of feedback 

behaviour interventions. It is clear that including this BCT in behaviour interventions 

to promote LCB leads to significant reductions in energy consumption, and that its 

success is escalated if it is provided frequently.  

2.1.5 Rewards/Incentives 

 This intervention technique involves the provision of a reward, e.g. money, 

entry into a lottery, free bus tickets, etc., in exchange for PEB. In general, 

intervention studies adopting this BCT have shown an increase in the desired 
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behaviour, but quickly returns to baseline once the reward ceases (Dwyer et al., 

1993). 

 For example, Boyce and Geller (2001) investigated the impact of direct and 

indirect awards on supportive PEB, whereby participants gave thank-you cards to 

individuals that they saw acting in a pro-environmental or altruistic way. Their first 

study compared the number of cards handed out by four different groups; control, 

commitment, indirect and direct reward. The commitment group signed a promise 

card to issue five thank you cards per week for five weeks, The reward groups also 

made this commitment but also rewards, whereby the indirect group received a t-

shirt and a mug, which was not contingent on their performance, and the direct 

group only received these items if they completed their promise. Both reward groups 

showed a significant increase in card use, in comparison to the control and 

commitment groups, indicating this BCT can lead to the desired behavioural 

changes. However, when rewards were withdrawn there was a significant decrease 

in card use, indicating a lack of long-term effects.  

 In their second study, they compared direct and indirect rewards. In this 

study the indirect reward was entry into a raffle for promising to give out two thank-

you cards over three weeks, and the direct reward constituted one entry into the 

raffle for each card they issued, meaning the more cards they handed out the more 

raffle entries they were awarded. The number of individuals issuing at least one 

thank-you card during the intervention in the indirect reward group increased from 

7% to 18%, whereas this figure reduced from 12% to 10% for the direct group. 

This suggests that indirect rewards lead to more individuals engaging in the desired 
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behaviour, whereas direct rewards do not. However, participants receiving the direct 

reward gave out significantly more cards per person compared to the indirect group. 

These results indicate that indirect and direct rewards have differential effects upon 

PEB, whereby indirect rewards increase the amount of participation, whereas direct 

rewards lead to a greater increase in the desired action per person. Therefore, when 

designing behaviour interventions utilising this BCT it is important to ensure that the 

type of reward is relevant to the target behaviour. However, the results of this study 

may not apply to the present project as the target behaviour was recognition of PEB, 

as opposed to PEB itself. Therefore, other studies should be examined to gain an 

insight into the impact this BCT has on LCB. 

 Winett et al. (1978) compared the influence of high and low rewards on 

energy conservation. Participants in experimental groups received weekly feedback 

and energy conservation information. Households in the reward group also received 

240% of the monetary savings they made by reducing energy consumption, 

whereas the low reward group only received 50% of savings. The control group did 

not receive a behaviour intervention. The only group to show a significant decrease 

in energy consumption was the high reward group, who achieved 12% energy 

savings. This suggests that high rewards have a greater impact upon LCB than 

information and feedback interventions. However, no follow-up data were recorded 

in this study, meaning it was not possible to assess long-term behavioural effects. 

Considering that previous research suggests that the influence of rewards is short-

term, returning to baseline when the reward is no longer available (e.g. Abrahamse 

et al., 2005) it is likely that the 12% energy savings found in this study did not 

persist.   
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 However, some studies have found rewards to have a lasting impact upon 

behaviour. For example, Geller et al. (1989) investigated the impact of rewards on 

safety belt use on a university campus. Participants were encouraged to sign a 

“buckle up” pledge card committing to using their seat belt for the next academic 

quarter. Half of the card served as a prompt to place in the car reminding 

participants to use the seatbelt, whereas the other half entered them into a raffle to 

win a prize. This combination of commitment, prompts and rewards led to a 15% 

increase in seatbelt wearing in staff and students. These effects persisted up to one 

year after the removal of rewards, suggesting this BCT can have long-term 

influences upon behaviour. However, this study investigated safety behaviours, as 

opposed to PEB, meaning the results may not be relevant to the present project. In 

addition, the intervention combined rewards, prompts and commitment, meaning it 

is not possible to draw firm conclusions regarding the utility of rewards in behaviour 

intervention, as it could have been a result of the other BCTs incorporated. 

Nevertheless, the high reward group showed a significantly greater reduction than 

the feedback and information group, and considering that the only difference was 

the receipt of a reward, this suggests that this BCT can successfully promote LCB.   

 The evidence suggests that providing rewards can lead to the desired 

behavioural changes, and different types of reward can lead to different types of 

changes. However, in the majority of cases behaviour returns to baseline soon after 

the removal of rewards.  
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2.1.6 Social-psychological processes: Social modelling 

 Modelling interventions are based upon Bandura‟s (1977) learning theory, 

which states that individuals learn behaviour through observational learning, 

whereby if they see others doing the target behaviour, they then do the same. This 

is more likely to occur if the model is reward for the behaviour, and less likely to if 

they are punished, known as vicarious reinforcement. For example, Winett, Leckliter, 

Chinn, Stahl, and Love (1985) showed participants in the experimental group a video 

of a demonstrator engaging in a variety of different conservation behaviours. 

Individuals in this group showed significant reductions in energy use over nine 

weeks, in comparison to the control group who were not exposed to this modelling. 

However, follow-up one year later revealed these differences did not persist, 

suggesting that modelling does not lead to long-term changes in PEB.   

 Aronson and O‟Leary (1983) applied this BCT to promote water conservation 

in shower rooms on a university campus. Signs prompting individuals to turn off the 

water when they were soaping up increased the desired behaviour slightly, but when 

this was combined with modelling, water conservation significantly increased. This 

effect further increased when there was more than one model, indicating that this 

BCT can significantly increase PEBs. However, there was no follow-up data available 

to determine whether modelling can lead to long-term behaviour change. Therefore, 

it was not possible to test Winett et al.‟s (1985) conclusion that modelling does not 

have long-term effects.  

 Winett et al. (1982), however, did find long-term behavioural effects, but also 

that modelling was only an effective intervention strategy for promoting energy 
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conservation when it was provided in combination with feedback. Participating 

households were split into one of four groups; feedback plus modelling, feedback 

plus information, information plus modelling, and a control. Providing feedback 

significantly reduced energy consumption by 19% during the intervention. Modelling 

led to a moderate reduction of 12%, which greatly increased to 22% if it was 

coupled with feedback. This suggests modelling is more effective if it is provided in 

combination with other BCTs, specifically feedback. Nevertheless, 12% was still a 

significant reduction, suggesting this BCT can be applied to LCB. In addition, these 

findings only applied to the summer months, with energy conservation in the 

modelling plus feedback not showing significantly different changes to the modelling 

group when examined in the winter. The effects of the intervention in both groups 

persisted at follow-up three weeks later, indicating the impact of modelling does not 

cease when individuals are no longer exposed to it. However, as with many 

behaviour intervention studies, the effects of modelling were confounded by other 

BCTs administered simultaneously, e.g. participants also had a group meeting, were 

set an energy-saving goal of 15% and signed a commitment pledge. Therefore, it is 

not possible to draw firm conclusions regarding the effectiveness of modelling 

interventions at promoting LCB.  

 It is clear from the studies discussed that modelling can significantly increase 

PEB. However, this BCT shows greater success if it is issued in conjunction with 

others. Further to this, there is ambiguity regarding its long-term effectiveness.   
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2.1.7 Social-psychological process: Cognitive dissonance 

 This BCT is based upon Festinger‟s (1957) cognitive dissonance theory. If an 

individual has a particular attitude or belief and is not behaving in accordance with 

it, this leads to uncomfortable arousal, referred to as cognitive dissonance. People 

are motivated to reduce this arousal, which can either be done by altering the pre-

existing attitude or belief, or by changing behaviour. Therefore, interventions using 

cognitive dissonance aim to access pre-existing attitudes or beliefs and encourage 

individuals to behave in accordance with these to reduce dissonance.  

 An example of this is the „foot-in-the-door- technique (Bem, 1972), which 

involves making a smaller request, e.g. signing a petition about energy conservation, 

and predicts that by agreeing to this request, individuals are more likely to agree to 

a larger request, e.g. making a commitment to reduce energy consumption. By 

agreeing to the smaller request, the individual is demonstrating a pro-environmental 

attitude, so declining the larger request would lead to cognitive dissonance, as they 

would not be acting in line with their previous behaviour. Katzev and Johnson (1983) 

investigated energy conservation using the foot-in-the-door technique to obtain 

commitment to behaviour. The initial request constituted a short questionnaire about 

energy conservation. Participants either received this smaller request with the larger 

request of committing to reducing energy consumption by 10%, small request only, 

large request only, or were placed in the control group. There were no significant 

changes in energy conservation in any of the four groups over the intervention 

period, but all groups, apart from the control, achieved significant energy-savings. 

The small and large request groups did not differ significantly from the other groups, 

suggesting that using the foot-in-the-door technique does not actually lead to 
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additional increases in LCB. It is possible that the behaviour change found in this 

study were a result of making a commitment to engage in the target behaviour, and 

increased awareness surrounding energy conservation issues from completing the 

questionnaire.  

 Dickersen et al. (1992) found more promising results when investigating 

water conservation. Participants in the cognitive dissonance group were informed 

that they waste water when showering and made a public commitment to encourage 

others to have shorter showers to save water. It was anticipated that this would 

create a state of cognitive dissonance, as they were displaying a pro-water 

conservation attitude by encouraging others to do so, meaning that not doing so 

themselves would lead to dissonance. The conservation of this group was compare 

to public commitment only, information about wasteful behaviour only, and a 

control. Participants in the cognitive dissonance group took significantly shorter 

showers in comparison to the other groups, supporting the success of cognitive 

dissonance at promoting conservation. There were no significant differences 

between the other groups, suggesting that behaviour change in this study was a 

result of cognitive dissonance, as opposed to commitment or information.    

 Dickersen et al.‟s (1992) study clearly demonstrates that cognitive dissonance 

can significantly increase PEBs, but this method has not been adopted in many 

future studies, so support for the use of this BCT to reduce energy consumption is 

limited. Therefore, it is not possible to ascertain whether cognitive dissonance would 

be effective at increasing instances of workplace LCB. Nevertheless, it is likely that it 
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would have some degree of success as it has been shown to effectively increase 

similar behaviours.  

2.1.8. Social-psychological processes: Commitment 

 This BCT involves individuals making a verbal or written commitment to 

engage in PEB, e.g. signing a pledge or forming implementation intentions (IIs; 

Gollwitzer, 1999). These can either be made publicly or privately. Public 

commitments aim to activate social norms, whereas private commitments focus on 

personal or moral norms (Abrahamse et al., 2005). Overall, this BCT has been found 

to significantly increase PEBs when administered individually and in conjunction with 

other BCTs, and also demonstrates long-term effects (Lokhorst, Werner, Staats, Dijk 

& Gale, 2013).  

 An example of this BCT is IIs (Gollwitzer, 1999), which are detailed if-then 

plans that aid in the formation of a mental link between a specific situation and a 

behaviour, e.g. “if I am leaving the kitchen I will turn the lights off”. When an 

individual then encounters the situation specified, they are more likely to engage in 

the target behaviour, compared to if they had not formed IIs. Bamberg (2002) 

utilised IIs to encourage non-bus-users to utilise a new bus route. All participants 

completed a questionnaire about the new bus route, but the experimental group also 

formed an II, whereby they looked at the map and bus times and specified the day 

and time that they were going to use the bus. The experimental group were 

significantly more likely to use the bus route than the control group, indicating that 

forming a prior commitment increased instances of the target behaviour. However, 

when forming the II participants received information about the bus route and the 
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times, which the other group did not receive, so it is possible that this increased 

knowledge led to the increase in efficient travel mode choice, as opposed to IIs.  

 Holland, Aarts and Langendam (2006) investigated the impact of forming IIs 

and container proximity on workplace recycling. Participants were divided into one of 

6 groups depending on whether they were control, completed a questionnaire about 

their recycling habits, provided with the recycling facility, formed IIs or both. 

Recycling was measured by calculating the amount of plastic cups and paper not 

recycled each day. The II, facility, and II plus facility groups all significantly reduced 

the amount of paper placed in the dustbins, which was still true when follow-up data 

were recorded two months later. In addition, both groups forming IIs significantly 

reduced the amount of plastic cups not recycled, which also persisted at follow-up. 

However, recycling did decrease slightly two months after the intervention. 

Nevertheless, it was still significantly higher than baseline, demonstrating long-term 

effects upon PEB in the workplace.  

 However, individuals in both groups forming IIs completed a questionnaire 

enquiring about their recycling habits, and it is possible that this questionnaire raised 

their awareness and primed them to this behaviour, which could have contributed to 

the reduction in recyclable materials being placed in waste bins. Nevertheless, the 

control-questionnaire group, who completed the questionnaire only, did not show a 

significant increase in recycling, indicating that the increase found in the II groups 

can be attributed solely to this BCT. 

 Forming IIs is not the only successful commitment strategy. For example, 

Pallak and Cummings (1976) investigated the impact making public or private 
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commitments had on gas and electricity consumption in the household. Participants 

were interviewed and asked to sign a commitment to energy conservation, which 

was either publicly published in a leaflet, or was private. The control group did not 

receive an interview or make a commitment. Meter readings taken for a month 

revealed all groups to show an increase in gas and electricity consumption, but the 

group that made the public commitment increased consumption significantly less 

than the private and control groups. This effect persisted for six months following 

the behaviour intervention, indicating that commitment strategies are effective at 

promoting LCB, but only when commitment is public. In addition, participants were 

never provided with the newspaper containing their public commitment to save 

energy, suggesting that just knowing that their commitment may be public 

significantly impacts upon behaviour.  

 Katzev and Johnson‟s (1983) study that was discussed previously provides 

clear evidence that private commitment can also have a significant impact upon PEB, 

whereby participants in groups receiving a larger request were required to make a 

private commitment to conserve energy by 10%. There were no significant 

differences between groups until the 12-week follow-up, where all treatment groups 

showed a significantly greater reduction in energy consumption compared to the 

control group. This suggests that making a commitment can have a lasting impact 

upon behaviour. However, the small request group only completed a questionnaire 

without making a commitment, yet significantly reduced energy consumption, 

suggesting that it could have been an increase in awareness regarding energy 

conservation that led to the positive results. This explanation is supported by Pallak 

and Cumming‟s (1976) who found that the increase in conservation was associated 
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with an increase in awareness. Nevertheless, the commitment only group 

significantly reduced household energy consumption in comparison to the control, 

suggesting that it is an effective strategy for promoting LCB. 

 The evidence presented demonstrates that encouraging individuals to commit 

to PEB leads to significant behavioural changes, including recycling in the workplace 

and residential energy conservation. In addition, the impacts of this BCT were shown 

to persist up to six months following the end of the behaviour intervention, 

indicating that forming commitments can be a successful technique for encouraging 

long-term behaviour change.   

2.1.10 Social-Psychological Processes: Goal Setting 

 Interventions utilising this BCT issue participants with a goal to work toward 

regarding changing their behaviour, e.g. reduce energy consumption by 10%. This 

tends to be issued in conjunction with other methods, most commonly feedback.  

 For example, McCalley and Midden (2002) investigated energy conservation 

using simulated clothes-washing. Participants were shown a real washing machine 

then were informed how to use the control panel on a computerised version of it, 

and instructed to operate this simulated version to do washes as they would at 

home. Participants were split into feedback plus self-set goal, feedback plus assigned 

goal, feedback only or control groups. Feedback regarding how much energy was 

used for each wash was provided on a panel of their simulated washing machine. 

Prior to the onset of the intervention, participants completed ten washing trials, 

constituting baseline data. They then did a further twenty trials following their goal 

setting and/or feedback intervention. There was no significant difference between 
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the control and feedback only conditions, indicating that feedback was not effective 

when issued in isolation. Both the self-set goal group and assigned goal group 

significantly reduced energy consumption by 21.9% and 19.5% respectively, and 

were significantly different from the feedback only group, which reduced 

consumption by approximately 11%. These results indicate that goal-setting greatly 

increases the success of feedback interventions, as the addition of goals almost 

doubled energy-savings. However, this study would have benefitted from having a 

goal only condition to establish the individual effect of this BCT, as it is possible that 

it is only effective in combination with feedback.  

 Becker (1978) compared the impact of goal-setting with feedback, and 

investigated if combining these strategies had varying effects depending upon goal 

difficulty. Households were either in the control group or one of the four 

experimental groups, which were divided depending on whether they had a difficult 

behavioural goal of reducing energy consumption by 20% or an easier 2% goal, and 

whether or not they also received feedback. All groups were reminded via letter that 

meter readings were going to be taken, and received energy conservation 

information, including a list detailing the energy usage of common household 

appliances. Households in the experimental groups were also set either an easy or 

difficult goal, depending on which group they were in. Feedback was provided to the 

relevant households by a chart detailing their average daily consumption compared 

to baseline, and featured a line across it detailing the behavioural goal, so 

participants could see how far they were from achieving it.  
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 The only group found to significantly increase energy conservation in 

comparison to the control group was those receiving feedback in conjunction with 

the difficult goal, reducing consumption by 13% - 15.1%. Although this was less 

than their goal, it was significantly greater than the feedback with a small goal 

group, who achieved a 4.6% - 5.7% decrease. This suggests that a more difficult 

goal leads to significantly greater behaviour change, compared to a smaller one. 

However, this effect was only evident when feedback was provided, as the goal only 

groups only reduced consumption by 1.3% - 4.5% if the goal was difficult, and 0.6% 

- 1.2% if an easier goal was set. These results indicate that goals are not effective at 

promoting energy conservation in the absence of feedback, and have more 

significant effects if they are more difficult. A flaw in this study is that there was no 

feedback only group, from which to compare the individual effectiveness of this BCT 

with when it is issued conjunction with a goal. Nevertheless, if these results are 

combined with McCalley and Midden‟s (2002) findings, who found a feedback only 

condition to be significantly less effective than when combined with goal-setting, 

then it can be concluded that goal-setting enhances the effectiveness of feedback 

but does not lead to significant behaviour changes when administered in isolation. 

However, neither of these studies established long-term effectiveness.   

 Nevertheless, Hamad, Bettinger, Cooper & Semb (1980-1981) investigated 

the impact of goal-setting on newspaper recycling. During the goal-setting period 

significantly more newspapers were recycled, in comparison to baseline. However, 

when this goal was discontinued, recycling returned to baseline, indicating that this 

BCT does not have long term effects upon PEB.  
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 Overall, goal-setting was not found to have a significant influence upon PEB 

individually, and when it did these effects did not persist. However, it significantly 

boosts the success of feedback interventions. This is an important point to consider 

when designing behaviour interventions because, if either goal-setting or feedback 

are to be incorporated, they should be coupled to achieve greater behavioural 

change.  

2.1.11. Conclusions 

 The evidence reviewed regarding the BCTs that effectively promote PEBs is 

relatively inconclusive with regards to which are the most likely to achieve the 

desired results. For example, some studies found tailored information to successfully 

increase instances of the target behaviour, whereas others did not. This is especially 

true when assessing the long-term effectiveness of BCTs, as the research shows 

very mixed findings, e.g. Pallak and Cummings (1976) found a commitment-based 

intervention to significantly reduce energy consumption six months after the 

intervention ceased, whereas Katzev and Johnson (1983) found that behaviour had 

returned to baseline within twelve weeks.   

 In addition, the individual effects of BCTs can very rarely be assessed and 

compared, as the majority of intervention studies have administered multiple 

techniques at once. Nevertheless, evidence suggests that combining BCTs increases 

behaviour change, in comparison to when they are utilised separately. For example, 

Becker (1978) found goal-setting was found to be relatively ineffective unless 

coupled with feedback, and prompts were more effective if combined with making it 

easy (Ludwig, Gray, & Rowell, 1998). Therefore, although combining BCTs is not 
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helpful for purposes of understanding their individual effects, it is useful for 

increasing levels of the behavioural change.   

 As Osbaldiston and Schott (2012) suggested, different BCTs are likely to be 

successful in different contexts. Therefore, it is important to obtain an adequate 

understanding of the relevant factors influencing behaviour prior to attempting to 

change it (Darker, French, Eves & Sniehotta, 2010). This information would make it 

possible to ascertain which BCTs are likely to be the most effective, e.g. if it is found 

that LCB in a particular workplace is inhibited by individuals forgetting to do so, then 

incorporating prompts in the behaviour intervention would target this and increase 

LCB. Making use of behaviour theory would aid in the understanding of the relevant 

factors, as it provides a basis from which to assess behavioural antecedents. Many 

behaviour change studies do not develop their interventions using theory, and 

considering the importance of understanding behaviour prior to changing it, this is a 

bit of an oversight. Therefore, behaviour theory shall be utilised in this project to 

develop a well-informed behaviour intervention. Relevant behaviour theories shall 

now be discussed, in mind with which would be the most useful in aiding in the 

understanding of the motivators and inhibitors of LCB in the workplace.  

 

2.2 Behaviour Theories 

 There have been over sixty behaviour theories developed to understand 

behaviour and behaviour change, which is beyond this review to assess them all (for 

a review see Darnton, 2008). The reason behind this vast number is that they 
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account for different types of behaviour, in differing contexts and situations, and on 

differing levels of specificity. Therefore, only the ones that are most likely to be 

relevant to LCB in the workplace shall be discussed here. The two most prominent 

theories that have been applied to PEB research are the Theory of Planned 

Behaviour (TPB; Ajzen, 1985, 1991) and the value-belief-norm theory (VBN theory; 

Stern, Dietz, Abel, Guagnano & Kalof, 1999; Stern, 2000).  

2.2.1. The Theory of Planned Behaviour 

 The TPB is an expansion of the theory of reasoned action (TRA; Fishbein & 

Ajzen, 1975), which proposed that the immediate precedent to behaviour is 

behavioural intentions, which are predicted by attitudes and subjective norm. An 

individual‟s attitude is their positive or negative evaluation of the potential outcomes 

of engaging in the behaviour of interest. This is determined by accessible 

behavioural beliefs, i.e. the ones that are readily accessible in memory, which weight 

the probability of the anticipated outcomes of the behaviour against the probability 

of them occurring. Subjective norms, on the other hand, account for the perceived 

social pressure from significant others, e.g. friends, family, employer, etc., to 

engage, or not engage, in the target behaviour. This encompasses both injunctive 

norms, constituting perceived approval or disapproval from significant others from 

performing the target behaviour, and descriptive norms, accounting for the influence 

of other individuals also engaging in the behaviour of interest. For example, if an 

individual believes that their close friends use public transport and will approve of 

them using it, as opposed to driving a car, then they are more likely to do so. These 

norms are determined by normative beliefs regarding the perceptions of significant 



pg. 39 
 

others weighted against an individual‟s motivation to comply with the wishes of 

these individuals or groups.  

 The TPB (depicted in figure 2) expanded upon the TRA to include perceived 

behavioural control (PBC), which accounts for instances when behaviour is not under 

complete volitional control. For example, an individual may positively evaluate 

recycling, leading to a positive recycling attitude, and feel a considerable amount of 

social pressure to do so because their friends recycle, corresponding to a high 

behavioural intention, but are unable to actualise this intention because of limited 

access to recycling facilities. PBC, therefore, refers to an individual‟s perception of 

their ability to engage in the target behaviour, encompassing instances where there 

are internal, e.g. lack of necessary skills, or external barriers, e.g. something in the 

environment preventing them, influencing their ability to engage in the target 

behaviour. PBC is determined by control beliefs, i.e. whether they perceive there to 

be any barriers, weighted by their power, i.e. how much of an impact this will have 

on performance of the desired behaviour. In addition to having an indirect impact 

upon behaviour via intentions, PBC is also postulated to exert a direct influence. This 

correlation between PBC and behaviour is higher when an individual‟s perceived 

control over an action is similar to their actual level of control.  
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Figure 2: Diagram illustrating the Theory of Planned Behaviour (Ajzen, 1985; 1991). 

 On average, intention and PBC are found to predict approximately 25% to 

30% of the variance in behaviour (Ajzen, 1991). This is supported by several meta-

analyses of the explanatory power of this theory. For example, Armitage and Conner 

(2001) reviewed research investigating the TPB and found the constructs to account 

for 27% of the variance in overall behaviour, constituting a medium to large effect 

size. The theoretical constructs accounted for a greater proportion of the variance if 

the dependent measure of behaviour was self-reported, in comparison to objective 

behavioural measures. This difference is likely to be attributable to social desirability 

bias when completing questionnaires assessing these behavioural antecedents, 

whereby individuals want to appear consistent and therefore report behaviour that is 

more in line with their reported intentions. Although explaining 30% of behavioural 

variance is substantial, this still leaves a large portion unaccounted for, meaning that 

it may not the most effective theory to obtain an adequate understanding of 

workplace LCB. 
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 Nevertheless, the TPB has been widely applied to explore a range of PEBs, 

e.g. recycling (Cheung, Chan & Wong, 1999; Nigbur, Lyons & Uzzell, 2010; Tonglet, 

Phillips & Read, 2004), water conservation (Lam, 1999), travel mode choice 

(Haustein & Hunecke, 2007), and energy conservation (Abrahamse & Steg, 2011). 

For example, Harland, Staats and Wilke (1999) investigated the ability of the TPB 

and personal norms to account for five PEBs, e.g. using alternative means of 

transport to a car, turning off the tap when brushing teeth, etc. Participants 

completed a questionnaire enquiring about these behaviours, the TPB constructs and 

personal norms. The TPB accounted for 37% to 51% of the variance in intentions, 

and 13% to 40% of behavioural variance, which is much less than for intentions. 

However, this was due to changing to energy-saving light bulbs only having 13% of 

its variance accounted for by the TPB. This behaviour is relatively restrictive as, once 

installed, individuals do not have much freedom with regard to whether or not they 

use them. If only the other four behaviours were investigated, the TPB was found to 

account for 28% to 40% of the behavioural variance. This is a substantial proportion 

of the variance, suggesting the TPB does accurately explain PEBs.  

 Abrahamse and Steg (2011) investigated the proficiency of the TPB at 

accounting for household energy conservation. Participating households completed a 

questionnaire assessing the TPB, as well as variables from alternative theories. The 

TPB accounted for 18% of the variance in intentions, but only 5% of behavioural 

variance with regard to household energy conservation. This indicates that the TPB 

does not accurately account for LCB. However, the outcome measure was objective 

(gas and electricity use), which is difficult to compare with self-reported TPB 
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constructs and, as Armitage and Conner (2001) suggested, the TPB better accounts 

for behavioural variance if the behaviour measure is self-reported. 

 Greaves, Zibarras and Stride (2013) investigated the ability of the TPB to 

explain behavioural interventions for three workplace PEBs; turning off PCs, 

recycling and videoconferencing. Questionnaire data revealed the theory to account 

for 46% to 61% of the variance in behavioural intentions, with the greatest amount 

of variance explained being for switching off PCs. This is a LCB, meaning that 

although the TPB was not found to be useful in some contexts, it can be effectively 

applied to LCB in the workplace. However, the outcome variable in this study was 

behavioural intentions, as opposed to actual behaviour, and the majority of studies 

have found the TPB constructs to explain a greater proportion of intentions 

compared to behaviour (Armitage and Conner, 2001). Nevertheless, this is still a 

substantial proportion of intentions, and intentions tend to be significantly related to 

behaviour, meaning the TPB is a good basis for understanding workplace LCB.   

2.2.2. Value-Belief-Norm theory 

 Another theory that has been successfully applied to PEB is the VBN theory 

(Stern et al., 1999). This theory is an amalgamation of the norm-activation theory 

(Schwartz, 1977), personal values (Schwartz, 1992, 1994), and the new 

environmental paradigm (NEP; Dunlap et al., 2000). Variables from these theories 

are interlinked along a causal chain ranging from somewhat stable elements of 

personality to more specific beliefs regarding pro-environmentalism and personal 

(moral) norms, as depicted in figure 3.  
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Figure 3: Schematic model of the value-belief-norm theory, taken from Stern, Dietz, Abel, Guagnano, 

& Kalof, 1999. 

 Altruistic and traditional (also referred to as conservative) values are those 

that emphasise collective good, whereas egoistic and openness to change values 

relate to private benefits, and self-interest. These values are postulated to feed into 

an individual‟s NEP, which represents broad beliefs regarding human behaviour 

having a significantly negative influence upon the environment. A scale measuring 

this (the NEP scale) has been widely used in research into PEB, investigating 

whether or not an individual believes the environment to be in a fragile state, and to 

what extent they believe this to be a result of human actions. In the VBN theory, the 

broad NEP beliefs influence an individual‟s more specific awareness of consequence 

(AC) beliefs.  

 AC becomes activated when individuals become aware that the state of the 

environment can have a negative influence upon other people, other species, and 

the biosphere. If an individual then ascribes the responsibility of this to the self (AR 

beliefs), and believe that these negative impacts can be avoided by them engaging 

in PEB, their personal (moral) norms become activated. These refer to an individual‟s 
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sense of obligation to engage in the target behaviour. By not doing so, individuals 

are left in an uncomfortable state of arousal that they are motivated to reduce, 

which this theory considers to be the immediate precedent of PEB.  

 When testing the theory, Stern et al., (1999) found its constructs to explain 

19% to 35% of behavioural variance, which is similar to that explained by TPB 

constructs. Many studies have supported this theory‟s ability to account for PEB (e.g. 

Nordlund & Garvill, 2003; Stern et al., 1999; Scherbaum, Popovich & Finlinson, 

2008). For example, Steg, Dreijerink and Abrahamse (2006) conducted a complete 

test of the VBN theory to discover if it could explain individual‟s acceptability of 

energy policies to reduce energy consumption in the household. All variables 

significantly related to each other in the same causal chain as postulated by the 

theory, with the underlying constructs explaining 50% of the variance in personal 

norms. These, in turn, accounted for 30% of behavioural variance, clearly 

demonstrating the value of the VBN theory in explaining PEB. However, as with the 

TPB, this is only 30%, leaving 70% of the variance in PEB unaccounted for. This 

means that there must be additional factors underlying this behaviour that are not 

captured as part of this theory.  

2.2.3 The TPB and VBN theory 

 Some researchers have suggested that amalgamating the TPB and VBN 

theory better aids in the understanding of PEB. For example, Abrahamse and Steg 

(2011) investigated these theories separately, as well as combined, with regard to 

household energy conservation. The TPB only accounted for 5% of the variance in 

household energy use, and the VBN explained 15%. These are very small amounts, 
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suggesting that neither theory provides a significant account of household energy 

conservation. The amalgamation of the TPB and VBN theory explained 43% of the 

variance, which is significant. However, the majority of other studies assessing the 

predictive utility of these theories have found them to individually account for a 

significantly great proportion of behaviour than 5% and 15%. This low level could be 

attributable to the dependent measure being energy use, assessed using meter 

readings, and it is possible that the way the theoretical variables were mapped onto 

this measure may not have been completely comparable. Nevertheless, the study 

clearly demonstrated that combining both theories does further aid in the 

understanding of PEB.  

 Other studies have assessed the impact of combining the theories have done 

so by investigating a morally extended TPB, by including personal norms in 

behavioural analysis. For example, in Harland, Staats and Wilke‟s (1999) study 

mentioned previously, moral norms were also assessed in the TPB questionnaire.  

The TPB was found to account for 28% to 40%, but when personal norms were 

included in the analysis, the explanatory power increased to 34% to 47%, clearly 

demonstrating that incorporating elements of both theories better accounts for PEB.  

 However, the evidence for the effectiveness of including moral norms in the 

TPB to explain behaviour of this nature is relatively inconclusive, with alternative 

explanations being proposed. For example, Kaiser and Scheuthle (2003) investigated 

the ability of the TPB to explain a range of PEBs, assessed using the General 

Ecological Scale (Kaiser, 1998), and investigated whether including moral norms 

boosted its explanatory power. Participants completed the survey on two separate 
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occasions, one year apart. The TPB variables were found to account for 80% and 

81% of the variance in behavioural intentions, and 51% and 48% of behavioural 

variance. The inclusion of moral norms only increased the explanatory power by 2%, 

which is relatively insignificant. The authors suggested that moral norms overlap 

with attitudes, forming an antecedent to them, suggesting that this construct is 

already incorporated in the TPB as part of attitude. Therefore, amalgamating the 

TPB and VBN theory does not actually significantly increase the understanding of 

PEB.  

 There is evidence to suggest that the TPB better accounts for PEB than the 

VBN theory. Kaiser, Hübner, and Bogner (2005) compared the ability of the two 

theories to explain conservation behaviour. Participants were surveyed with regard 

to ten different PEBs.  The TPB variables accounted for 95% of behavioural 

variances, compared to 64% explained by VBN theory components. This clearly 

demonstrates that the TPB better accounts for PEBs, and would therefore form a 

good basis from which to develop behaviour interventions. In addition, the TPB is 

anticipated to be more relevant to LCB in the workplace, as the majority of electrical 

equipment is likely to be shared meaning that what other colleagues do and the 

degree of control over this are likely to play more of a significant role in behavioural 

decisions, than the morally related reasons featuring in the VBN theory. This is 

supported by Greaves, Zibarras and Stride (2013) who found TPB variables to 

significantly account for 61% of the variance in behavioural intentions regarding the 

specific workplace LCB of turning off PCs. In addition, the constructs in this theory 

are more distinct and specific enough to provide a framework for developing 

interventions in comparison to the VBN, which has similar constructs on varying 
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levels of specificity making it difficult to use as a developmental tool. Further to this, 

the TPB has been applied to a variety of different behaviours in a number of 

different contexts, successfully proving itself to be a relatively flexible theory, 

meaning it will be able to adapt to the different work environments and individual 

differences. Therefore, this project shall make use of the TPB to gain an 

understanding of the relevant factors motivating and inhibiting LCB in the workplace, 

from which to develop effective behaviour interventions.  

2.3. The use of the TPB in Behaviour Interventions 

 Several behaviour change studies have utilised the TPB to promote a variety 

of different behaviours, such as physical activity (e.g. Chatzisarantis & Hagger, 

2005), testicular self-examination (e.g. Brubaker & Fowler, 1990), and condom use 

(e.g. Jemmott, Jemmott & Fong, 1998). For example, Darker et al. (2010) 

investigated an intervention to increase walking for health benefits. Prior to the 

intervention, participants completed a questionnaire assessing the TPB constructs 

with regard to the target behaviour. Participants were then exposed to an 

intervention designed to increase PBC and enact intentions, incorporating goal 

setting, action planning and coping planning. PBC, attitudes, intention, and the 

target behaviour significantly increased, which suggests that behaviour interventions 

based upon the TPB produce positive results.   

 However, the intervention was designed prior to questionnaire analysis, 

whereby it was based upon a previous research finding that individuals report low 

PBC regarding walking. This meant that the intervention was not actually designed 

and developed using the theory. In addition, it was possible that the sample in this 
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study did not have low PBC, and were therefore exposed to an intervention to target 

a TPB construct that was not relevant. If this was the case, the successful results of 

this study would be attributable purely to the behaviour intervention, rather than the 

use of the TPB. Nevertheless, when questionnaire responses were analysed PBC was 

shown to be low, meaning that behaviour change could be attributable to TPB 

constructs being targetted, suggesting that this theory could provide a useful tool for 

developing effective behaviour interventions.   

 However, Hardeman et al. (2002) conducted a meta-analysis of studies 

utilising the TPB in behaviour change interventions, and found that in the majority of 

the studies reviewed, it was not actually used to design, develop and evaluate the 

intervention. Instead, the TPB variables tended to be measured, and then used to 

predict intentions and behaviour, suggesting that the TPB has not been fully utilised 

for behaviour interventions to a great extent. Therefore, this project aims to expand 

upon this, and fully utilise this theory to design, develop and evaluate interventions 

to promote LCB in the workplace.  

2.4. Conclusions 

 Previous literature has found a range of BCTs to successfully increase PEBs, 

but the results have been relatively inconclusive with regards to which are most 

effective, especially considering that the individual techniques were very rarely 

administered in isolation and compared. It is apparent from previous research that 

combining multiple BCTs leads to greater behaviour change, e.g. Becker (1978) 

found that combining feedback and goal-setting significantly decreased energy 

consumption, in comparison to goal-setting alone.  
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 Many PEB interventions tend to test the proficiency of various BCTs at 

promoting the desired behaviour, and do not base this choice of method upon a 

prior understanding of the factors underlying behaviour. It is important to 

adequately understand behaviour prior to attempting to change it to achieve more 

successful results (Darker et al., 2010), and utilising behaviour theory is likely to 

greatly aid in this. There are a large number of behaviour and behaviour change 

theories, which all have different strengths and weaknesses depending on the 

behaviour of interest, the situation and what it is being used for. The two most 

relevant theories in the field for LCB in the workplace are TPB and VBN, and it was 

concluded that the TPB would provide a greater insight into the factors to target to 

promote LCB, as its constructs are sufficiently specific, yet still flexible enough to be 

a useful developmental tool that can be applied to a variety of work environments 

and accommodate individual difference. Studies making use of this theory for 

behaviour interventions have produced positive results, but many of these have not 

fully utilised this theory for the design, development and evaluation of PEB 

interventions. Therefore, this project shall investigate the proficiency of the TPB as a 

developmental tool to promote LCB in the workplace.  
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Chapter Three: Questionnaire Development 

 3.1 Introduction 

 An important first step in designing and implementing an effective behaviour 

intervention is to gain an adequate understanding of the factors motivating and 

inhibiting current behaviour (Darker et al., 2010), to inform the factors needing to be 

targeted to bring about the desired behaviour change. As discussed in the previous 

chapter, this research is going to make use of the TPB (Ajzen, 1985; 1991) to do 

this. Therefore, the initial behavioural analysis will focus on establishing the TPB 

constructs that have the greatest impact upon LCB in the workplace.  

 There are a variety of ways that this information could be obtained, e.g. focus 

groups, questionnaires, and interviews. Focus groups or interviews were likely to 

have provided more plentiful information regarding LCB in the workplace, but they 

are not practical methods for this research due to their time-consuming nature. 

Participating in this project was not a priority for the company case studies, so the 

prospect of staff members spending a significant amount of their working day in a 

focus group or interview was anticipated to reduce participation. In addition to this, 

interviews and focus groups are not particularly standardised, as they vary 

depending on the other members in the focus group, previous responses, and the 

way in which questions are asked being unlikely to be standardised for every 

individual or group. For example, Elam et al (1994) investigated interviews, and 

generally found them to be incomparable, due to different styles of interviewing and 

cultural differences across candidates and interviewers. To establish the aspects of 

the TPB that were most relevant to workplace LCB, it was necessary to obtain a 
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reliable measure of the constructs, which could be comparably aggregated across 

respondents. The optimal method for this was a standardised questionnaire. In 

addition, questionnaires provide a relatively easy way to reach a large number of 

individuals and is standardised across all participants, as they all receive the same 

questions in exactly the same format. 

 Nevertheless, there are problems with this methodology. As with all self-

report measures, it can be subject to social desirability bias, whereby respondents 

are not entirely honest and may give responses to make it seem that they do LCB in 

the workplace and are more favourable toward it than they actually are (Fisher, 

1993). There is not a great deal that can be done to overcome this issue, other than 

to ensure that individuals are aware that their responses are anonymous, their 

employer has nothing to do with the project, and indirectly assess the factors 

underlying their behaviour as opposed to outright asking them for their personal 

thoughts. All the same, conducting interviews or focus groups are more subject to 

social desirability bias than questionnaires, as well as experimenter bias, whereby 

the presence of the experimenter leads to more favourable answers than they would 

normally give in order to please the experimenter. This reduces the likelihood of 

obtaining data that is an accurate representation of the factors underlying LCB in the 

workplace.  

 However, the information provided from questionnaires is less rich than that 

from focus groups or interviews, and there is less opportunity for individuals to 

express exactly how they feel about the topic of interest. For example, when asking 

someone to rate how concerned they are about the environment on a scale of one 
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to ten, it restricts respondents from elaborating on their opinions, which is not a 

problem for interviews and focus groups. In addition to this, an opinion scale can be 

interpreted differently depending on the individual, e.g. to one person a rating of 

seven would mean slightly concerned, whereas to another it could mean that they 

are very concerned, but they would both be considered to have the same opinion 

according to the questionnaire. However, effective questionnaire design can go 

some way to overcoming these issues. For example, ensuring that open-ended 

questions are included to allow individuals to explain their opinion ratings would 

improve the richness of the information, and explaining exactly what each point 

means prior to the questions would help respondents identify the number that best 

represents their opinion, and increase standardisation across the data. Therefore, a 

correctly designed questionnaire is the best way to gather the information required 

for this research, as it is easier to distribute, less time-consuming for respondents, 

and subject to fewer biases than interviews or focus groups, leading to more 

insightful information.  

3.2 Pilot Questionnaire Development 

3.2.1 Questionnaire Design 

 It was necessary to pilot the questionnaire to ensure questionnaire items 

actually measured the constructs that they are designed to, to prevent incorrect 

conclusions being drawn from the data, leading to the behaviour intervention having 

reduced effectiveness. This pilot questionnaire (Appendix A) was constructed 

following guidance on creating TPB questionnaires, found on Icek Ajzen‟s homepage 
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(Ajzen, n.d) and was based upon a sample questionnaire found upon the same site. 

Questions were framed to enquire about the specific LCB of turning lights off at the 

end of the working day, or when they are not needed, as opposed to asking about 

LCB in general. This was done because the first case study was going to focus solely 

on lighting, and the pilot questionnaire was designed with this study in mind. 

Although this case study was later altered to include turning off other electrical 

users, the results of this pilot questionnaire were still considered relevant, because it 

is likely that general workplace LCB is motivated and inhibited by similar factors.  

 This questionnaire consisted of 7-point Likert scale questions measuring 

attitudes, subjective norms, PBC, intentions and past behaviour. These were 

followed by open-ended questions eliciting the relevant behavioural, normative and 

control beliefs underlying attitude, subjective norms and PBC respectively, to inform 

the design of the belief questions in the final questionnaire. Examples of questions 

include “What do you see as the advantages of turning lights off when they are not 

needed”, “Please list the individuals or groups who would approve or think you 

should turn the lights off when they are not needed”, and “Please list any factors or 

circumstances that would make it difficult or prevent you from turning the lights off 

when they are not needed”.   

3.2.2 Participants 

 The pilot questionnaire was issued to 20 individuals working within an 

advanced technology department at a university, made up of lecturers and 

administration staff. Participant‟s ages were relatively evenly spread from ages 21 to 

50, with 11 female respondents and 9 male. This was considered an appropriate 
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sample because the target audience for the final questionnaire was also made up of 

both individuals that specialise in engineering and administration staff, who were 

also within this age range.   

3.2.3 Analysis of the Pilot Questionnaire 

 In order to establish whether or not the items measuring the TPB constructs 

actually measured these, it was important to establish that items assessing the same 

construct had internal consistency, and those measuring different ones had 

discriminant validity (Francis et al., 2004) 

 A series of Cronbach‟s Alpha tests were computed on the data to establish 

internal consistency. The four items directly measuring attitude showed relatively 

high internal consistency (n=20; α=.789). However, the „extremely good – 

extremely bad‟ item had a weak correlation with the other attitude measures (n=20; 

r=.338), and if this were deleted the Cronbach‟s Alpha would increase to .84. The 

reason for this lower correlation could be that the „good – bad‟ scale measures 

attitude broadly, whereas the others are more specific. Therefore, this item was 

deleted as the scores for each item were to be amalgamated to have one attitude 

score, meaning they should have a relatively similar degree of specificity. This item 

was replaced with „extremely satisfying – extremely dissatisfying‟, which was 

considered a suitable replacement because it is on a similar level of specificity as the 

other items.  

 The four items measuring subjective norms showed relatively high internal 

consistency (n=20; α=.730), with all items correlating fairly well with each other. 
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The same was found for the four items measuring PBC (n=20; α=.743), and the 

three items assessing intentions (n=20; α=.749). Therefore, these questions were 

all incorporated into the final questionnaire, along with the altered attitude item.  

 To establish discriminant validity between the different constructs six 

correlation matrices were computed. Fifty six per cent of attitude items significantly 

correlated with subjective norm items, which is a relatively high proportion, 

suggesting that the items measuring these two constructs do not have discriminant 

validity. However, strong social norms tend to be internalised, becoming personal 

norms, which form part of an individual‟s attitude (Schwartz, 1977). In addition, 

both of these constructs form part of intention, meaning that they may have some 

similarities relating to this. Therefore, this high percentage of correlation between 

these two items was not considered to have a significant negative impact upon the 

data.   

 Only 12.5% of attitude and PBC items significantly correlated, clearly 

demonstrating discriminant validity, with the same level found for subjective norm 

and PBC items, and a similarly low 17% significant correlations between subjective 

norm and intention items. The latter having a low correlation is relatively unexpected 

because the TPB postulates that subjective norms predict intentions, and therefore 

should be related (Ajzen, 1985, 1991). Nevertheless, perhaps subjective norms do 

not significantly influence intentions turn off lights when they are not needed in the 

workplace.  

 Fifty per cent of attitude and intention items were significantly correlated, as 

were 58% of the PBC and intention items. Although this indicates low discriminant 
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validity, it is not a cause for concern as they are expected to be correlated because 

they are both pre-determinants of intention (Ajzen, 1985, 1991). Therefore, from 

the correlation matrices, it would appear that all of the items on the questionnaire 

have sufficient discriminant validity.   

 To develop the relevant belief questions, a content analysis was conducted on 

the responses to the open-ended questions educing these beliefs. The items most 

frequently reported were made into questions for the final questionnaire.  

 The four behavioural beliefs most frequently reported were reducing cost, 

saving energy, reducing waste and helping the environment. Important normative 

beliefs identified were acting in accordance to family, colleagues and employer 

expectations, and relevant control beliefs related to being reminded to do the target 

behaviour, forgetting to do so, and encountering difficulties in the process. 

Questions were then designed to assess these beliefs, e.g., “for the company to 

reduce the amount of energy wasted in the office is important/unimportant”, “how 

important is it to your employer that you engage in low carbon behaviour in the 

workplace?”, and “how often do you encounter difficulties when engaging in low 

carbon behaviour in the workplace”. Accompanying these belief questions were 

outcome evaluation, motivation to comply and power of control factors questions 

framed around the corresponding beliefs, e.g. “engaging in low carbon behaviour in 

the workplace will have a significant impact on the amount of energy that the 

company wastes”, “generally speaking, how important is it to you to do what your 

employer thinks you should do”, and “if I encountered difficulties when engaging in 

low carbon behaviour in the workplace, it would prevent me from doing so”.  
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3.3 The final questionnaire 

3.3.1 Scaling 

  Due to a relatively high frequency of neutral responses on the pilot 

questionnaire, it was decided to alter the scaling of the answers to the TPB 

questions. As opposed to be a 7-point Likert scale, responses were provided on a 6-

point Likert scale. This change eliminated the mid-point, encouraging respondents to 

think more about the question and choose a positive or negative stance, as opposed 

to selecting the neutral option.  

3.3.2 Introduction 

 A paragraph was included at the beginning of the questionnaire detailing that 

the purpose of the questionnaire was to determine the reasons why individuals do 

and do not engage in LCB in the workplace. In addition, respondents were assured 

that all responses were confidential and would not be seen by their employer. It was 

anticipated that this would encourage individuals to give their honest opinion 

regarding workplace LCB.  

 Following this, the rating scale was clearly explained with regards to what 

each of the six points meant. The outer numbers (6 and 1) were considered 

extremely, the middle were quite (5 and 2), with the inner ones accounting for 

slightly (4 and 3) having the opinion on each particular item. This helped to ensure 

that each score meant the same thing to each respondent, i.e. a score of four would 

not mean slightly for one and quite for another, further standardising the data. Prior 

to the questions workplace LCB was clearly explained, along with several examples, 
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in order to reduce any ambiguity and ensure that respondents knew exactly what 

they were being asked about.  

3.3.3 Non-TPB questions  

 Evidence suggests that the TPB accounts for approximately 30% of 

behavioural variance, which although substantial, still leaves a large portion of 

variance unaccounted for. Therefore open-ended questions were included to identify 

any relevant factors the TPB may have missed, and obtain more detailed information 

regarding the motivators and inhibitors of LCB in the workplace. In addition, 

demographic questions were included, such as age and gender, to assess any 

significant differences between different age groups or genders, so that they could 

be controlled for.  

 An additional question was included to establish current levels of LCB, as well 

as the TPB past behaviour question (ranging from daily to never). This was included 

to obtain a further insight into what respondents meant when they rated their past 

behaviour on the 6-point Likert scale. Following this, respondents detailed the 

specific LCBs that they engage in to determine if there were particular LCB activities 

that were already prevalent and therefore did not need targeting as part of the 

behaviour intervention, as well as to establish they knew what was meant by LCB.   

 In addition, questions were incorporated enquiring about whether or not 

individuals were aware of their employer‟s commitment to reduce workplace energy 

consumption, whether they think this commitment will have a positive or negative 

impact on their working day (answers ranging from very positive to very negative on 

a 5-point Likert scale), and their reasons for this. These were included to establish 
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their awareness of the company‟s intentions and how they felt about it. Obtaining 

this information was considered important because it is possible that there were 

factors inhibiting and motivating LCB at an organisational level, as opposed to just 

individual factors, and the TPB questions were unlikely to pick up on this to a great 

extent. This is supported by Lo, Peters and Kok (2012) who reviewed previous 

research promoting PEB in the workplace. They concluded that organisational 

determinants need to be analysed as well as individual ones in order to obtain a 

fuller understanding of the factors influencing behaviour. Therefore, questions 

enquiring about the organisation‟s commitments and the impact they perceived this 

to have were considered necessary.  

 At the end of the questionnaire, respondents were asked to provide any 

suggestions they had regarding how to reduce energy consumption in the 

workplace, as well as any further comments they had overall. Asking for these 

suggestions was important as respondents were more aware of what would be 

feasible and likely to be successful at increasing LCB in their workplace, as they are 

in that environment on a daily basis. Therefore, working with them to develop the 

behaviour intervention was imperative. The questionnaire is in Appendix B.  

3.4 Conclusion 

  To conclude, a questionnaire was selected to establish the factors underlying 

LCB in the workplace because it is subject to fewer biases, is easier to administer 

and reaches more people over a smaller timeframe than interviews or focus groups. 

This questionnaire mainly focussed on assessing the TPB constructs influencing 

workplace LCB, and included several open-ended questions to discover any 



pg. 60 
 

motivators or inhibitors that the TPB may have missed, as well as establishing some 

organisational factors that may play a role in the target behaviour. This 

questionnaire shall form the basis of the company case studies used in this research 

project, and is anticipated to provide sufficient insight into the important factors 

underlying LCB in the workplace, from which to develop effective behaviour 

interventions.  
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Chapter Four: Office Case Study 

4.1 About the company 

 The target workplace was a private sector company that designed planned 

and engineered buildings. Sustainability was a key part of the work they do, leading 

to them being relatively environmentally-conscious. The office building had 5 floors, 

with varying numbers of employees on each. There were approximately 10 

employees on the ground floor, floors 1-3 had about 60 each, and there were 

roughly 30 individuals working on floor 4. 

 They already had a 15% energy-saving goal prior to the commencement of 

this study, and had reduced their energy consumption through investing in energy-

saving technology. An example of these technological amendments is smart 

metering technology in place throughout the office building. This provided accurate 

half hourly readings of energy usage, which was broken down into lighting, power 

(this constituted electrical use other than lighting, e.g. computers, printers, phone 

chargers, etc.), gas and water, as well as monitoring each floor of the building 

separately. This data were available to all staff online, and formed the main 

dependent variable for the study, as it was very rich data so it would be clear from 

this if the behaviour intervention had the desired impact.  

 Other energy-saving technology installed included NightWatchman software 

on all the computers, follow-me printing and automated lighting. The former 

automatically shut down computers at 7pm every evening, unless individuals were 

still working on them and clicked to tell the software to leave the computer on. The 

follow-me printing prevented individuals from wastefully printing, as they were 
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required to log in to ensure that they were printing the correct documents. The 

lighting on the third and fourth floors of the office building benefitted from daylight 

and motion sensors. The motion sensors automatically turned lights off if there had 

been no movement in an area for fifteen minutes or more, and the daylight sensors 

assessed desk lux levels, and dimmed the lights accordingly if there was enough 

outdoor light to ensure there was a sufficient level falling on the desks. The lighting 

systems on the other floors had manual switches. These energy-saving technology 

installations had differing levels of automaticity, with the NightWatchman software 

constituting low automaticity as it only turned items off once a day, the lighting 

sensors had high automaticity as they took effect if lights were not required 

relatively quickly, then the floors lacking these lighting changes had no automation. 

Considering that the smart meters monitor lighting and power separately, this 

provided an interesting opportunity to discover the impact that a behaviour 

intervention, designed and developed using the TPB (Ajzen, 1985, 1991), can have 

on energy consumption when technology has varying levels of energy-saving 

automaticity.  

 There had already been efforts to change employee behaviour at the target 

workplace, which mainly consisted of information campaigns and brightly coloured 

prompts around light switches. Unfortunately there was not data available to 

determine the effectiveness of these interventions but the company believed them to 

not have had a large impact upon LCB in the workplace 
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4.2 Aims & Hypotheses 

 The aims of this case study were to discover if a behaviour change 

intervention designed, developed and evaluated using the TPB could significantly 

increase LCB in the workplace, as indicated by a significant reduction in energy 

consumption, and whether there is scope for this behaviour change to impact upon 

energy consumption when energy-saving technology is in place with varying levels 

of automaticity.  

 In order to do this, four of the floors in the building were divided into groups. 

All of the groups benefitted from having energy-saving technology with low 

automation for their power consumption, meaning there was no control comparison 

that did not benefit from NightWatchman or follow-me printing software. The first 

and second floors constituted the control and behaviour groups, whereby they did 

not have automated lighting, with one exposed to the behaviour intervention and 

the other not. The third and fourth floors, which had daylight and motion sensors 

installed in the lighting formed the technology group, who did not receive the 

behaviour intervention, and the behaviour plus technology group, who did. As 

lighting and power were monitored separately, it was possible to compare the 

influence of the behaviour intervention when there is high versus no automated 

energy-saving technology in place and establish the impact of the behaviour 

intervention when technology has low automation.  

 In line with authors stating that energy-saving technology does not reach its 

full potential unless human behaviour is also targeted (Winter & Koger, 2004), it is 

expected that the groups exposed to the behaviour intervention will show a greater 
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reduction in energy consumption regardless of its level of automation. However, it 

would be anticipated that the higher the level of automation, the less scope there is 

for behaviour change to have an impact. Therefore, the hypotheses for this study 

are as follows: 

1. Both behaviour and behaviour plus technology groups will show a reduction 

across the experimental stages in power and lighting use. 

2. Groups receiving the behavioural intervention (behaviour and behaviour plus 

technology) will show a significant reduction in energy consumption for power 

across the experimental stages, in comparison to groups not exposed to the 

intervention (control and technology). 

3. The behaviour group will show a significant reduction in energy used for 

lighting across the experimental stages, in comparison to the control group. 

4. The behaviour plus technology group will show a significant reduction in 

energy used for lighting across the experimental stages in comparison to the 

technology group. 

5. The behaviour group will show a greater decrease in energy used for lighting 

across the experimental stages, in comparison to the behaviour plus 

technology group.  

4.3 Designing the behaviour intervention 

 As mentioned previously to be able to successfully change behaviour it is first 

important to gain an adequate understanding of the underlying factors that are 

motivating and inhibiting it (Darker et al., 2010). Therefore, the first step of this 

case study was to issue the previously designed pre-intervention questionnaire.  
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 Several questions specific to this study were added to the questionnaire prior 

to it being issued to participants. The office building was open on weekends and 

some individuals would come into the office at this time, so a question enquiring as 

to the frequency of their individual weekend working was included to assess whether 

or not it would be worth monitoring weekend data. Responses were gathered on a 

7-point scale ranging from daily to never. In addition, respondents detailed the floor 

that they worked on, so it was possible to determine which experimental group they 

belonged in, and allow assessment of differences between floors, in case this 

needed to be controlled.   

 In addition, respondents were also asked if they were aware of any changes 

to reduce energy consumption in the workplace, and if so whether they thought it 

had a positive or negative impact upon their working day (answers ranging from 

very positive to very negative on a 5-point Likert scale), and their reasons for this. 

These questions were incorporated because it prompted individuals to provide their 

opinions regarding current energy reduction attempts, which could have led to more 

insight about what they do and do not like about saving energy and how they think 

it can be achieved.   

 Finally, individuals disclosed whether they would be willing to be contacted for 

follow-up purposes, and to provide their email address if they were. This was to get 

information to be able to match up respondents from this questionnaire to a post-

intervention questionnaire. This latter questionnaire contained the same TPB 

questions as the former, and was used to evaluate whether or not the behaviour 

intervention had the desired impact upon behavioural antecedents.  
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4.3.1 Method  

 Prior to the commencement of any field and laboratory research, ethical 

approval was obtained for the entirety of the project from the University of 

Glamorgan. This covered the field research in target companies and the computer-

based studies, as the project did not stray significantly from the initial aims and 

methodology outlined in the submission for ethical approval.  

 The questionnaire was issued to participants via email equating to 

approximately 200 individuals. The sample was self-selecting, as completion of the 

questionnaire was not compulsory, meaning that individuals only responded if they 

wanted to. This introduced a potential bias as respondents may have been 

individuals that felt more strongly about environmental issues and workplace LCB, 

meaning that the sample may not have been representative of the target population. 

If this were the case, designing an intervention based upon these questionnaire 

responses would only target a select number of individuals, and would therefore not 

be the most effective way to promote LCB throughout the workplace. Regardless of 

this, questionnaires are subject to fewer biases than other methods of collecting this 

information, and due to company security regulations and time restriction it was not 

possible to issue these in any other way. 

 The questionnaire was made available online using Survey Gizmo software 

(see appendix C for screen shots). The link to this was issued to participants in an 

email from the company correspondent, which immediately directed participants to 

the questionnaire. This was available for completion for approximately 2 weeks. 

During this time several reminder emails were issued to encourage individuals to 
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complete the questionnaire. Respondent data were downloaded to and coded in a 

spreadsheet.  

4.3.2 Analysis of questionnaire responses 

 Sixty-two individuals completed the questionnaire (31% return rate). The 

majority were male (67.7%), and aged between 25 and 34 (54.8%), meaning that 

the sample was dominated by young male professionals. There was not an even 

spread of responses across floors, with the highest proportion coming from the third 

floor (40.3%), 3.2% came from the ground floor, 25.8% from the first floor, 14.5% 

from the second, and 16.1% from the fourth. It is clear from figure 3 that only a 

small proportion of individuals work on the weekends. Therefore, weekend energy 

consumption was not monitored to determine the effectiveness of the behaviour 

intervention.  

 

 

Figure 4: Pie chart showing the responses to the question “How often do you come into the office to 

work on the weekend” 
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 Responses to the TPB questions were re-coded so that a higher score on an 

item corresponded to a higher/more positive position for that construct, i.e. a score 

of 6 translated to a very positive attitude, highly influential subjective norms, high 

PBC, etc. To obtain an overall score for each construct, means were computed based 

upon answers to individual items. Considering that the data were ordinal, this could 

have proved problematic, as computing the average on non-parametric data should 

constitute the median. However, to understand which factors had the most 

significant impact upon intentions and behaviour it was necessary to compute 

multiple regression analyses, which produces more meaningful and accurate results 

when based upon parametric data. This is because it determines the proportion of 

the target variable that each factor accounts for and the median removes elements 

of this variability, whereas the mean does not (Field, 2009). Therefore the mean was 

considered more appropriate. 

4.3.2.1. Pre-analysis check    

 Prior to further analyses, it was important to ensure the questionnaire items 

had internal consistency by calculating the Cronbach‟s alpha. The four items 

measuring attitude showed relatively high internal consistency (n=62; α = .905), as 

did the four assessing subjective norms (n=62; α = .748), and the three intention 

questions (n=62; α = .759). The four items measuring PBC, however, had lower 

internal consistency (n=62; α = .659). If one of the items were removed, this 

increased to .825. Therefore, responses to question 10 (“whether or not I engage in 

LCB in the workplace is completely up to me”: strongly disagree/strongly agree) 

were omitted from subsequent analyses.  
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 It was important to check that there were no gender, age or floor differences 

between the responses, to determine if any of these elements needed to be 

controlled for. Sample sizes for floors one to four were 16, 9, 25 and 10, 

respectively. Kruskal-Wallis tests revealed that there were no statistically significant 

differences between age groups for attitude (H(4) = 4.694, p = .32), subjective 

norm (H(4) = 2.922, p = .571), PBC  (H(4) = 3.565, p = .468), intention (H(4) = 

4.539, p = .338), or past behaviour (H(4) = 4.789, p = .31). In addition to this, 

Mann-Whitney U tests found no statistically significant gender differences for 

attitude (z = -1.062, p = .288), subjective norm (z = -.416, p = .677), PBC (z = -

.659, p = .510), intention (z = -1.446, p = .148), or past behaviour (z = -1.521, p = 

.128).  

 When establishing floor differences, Kruskal-Wallis tests revealed that there 

were no statistically significant differences for subjective norm (H(3) = 6.3, p = 

.098), PBC (H(3) = 6.367, p = .095), intention (H(3) = 6.241, p = .1), or past 

behaviour (H(3) = 2.532, p = .47). However, there was a statistically significant 

difference between the different floors on attitude scores (H(3) = 8.911, p = .03), 

with a mean rank of 27.78 for floor 1, 24.17 for floor 2, 38.04 for floor 3, and 21.7 

for floor 4, suggesting that individuals on the third floor had significantly more 

positive attitudes toward workplace LCB. To control for this, individuals on the third 

floor formed the technology group, whereby they were not exposed to the behaviour 

intervention. Therefore, if a significant effect of the intervention was found it could 

not be attributed to these participants being more positive toward LCB, and 

therefore responding more to efforts to change behaviour.   
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4.3.2.2. Questionnaire analysis 

 Multiple regression analyses were computed to establish the influence 

attitude, subjective norm, and PBC had upon intention, and the impact intention and 

PBC had upon self-reported past behaviour. A regression was chosen because it can 

be used to predict how various independent variables influence a dependent variable 

and shows which has the most impact, meaning it would be possible to more 

accurately identify the constructs of the TPB that are most relevant to LCB, and 

therefore should be targeted in the behaviour intervention. This particular regression 

method was chosen over other types of regression because it is a relatively robust 

method that does not require huge sample sizes and the data for this study was 

considered interval data, meaning this type of regression was more relevant to the 

study deign and aims than others. For example, a logit regression was not chosen 

because it measures the impact that binary variables have upon a binary outcome, 

and considering that the data for this analysis was interval data, this was considered 

inappropriate. Further to this, previous researchers have utilised multiple regression 

extensively in TPB research and found it to accurately measure the relationship 

between the constructs (e.g. Courneya, Vallance, Jones & Reiman, 2005).  

 Self-reported past behaviour did not directly relate to the other variables as 

they were assessing current attitudes, intentions, etc., whereas this measure 

assesses past behaviour. Respondents could have scored differently on the other 

constructs prior to this past behaviour, meaning they may not directly correspond to 

each other. In addition, self-reported behaviour is not always reliable (Fujii, 

Hennessy & Mak, 1985), as participants could succumb to social desirability bias and 

give more positive LCB answers to shed themselves in a better light. It was hoped 
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that the assurance of the responses being confidential would overcome this issue, 

but it was still a possibility. Regardless, self-reported behaviour was the only 

available measure of LCB, and it is unlikely that the constructs significantly 

influencing behaviour would be vastly different, as there had been no recent 

significant changes in the workplace to warrant a large shift in behavioural 

determinants. 

 The first multiple regression indicated that attitude, subjective norm, and PBC 

explained 57.8% of the variance in intention (n=62; R2 = .578, F(3,58) = 26.499, p 

< .001). Attitude significantly predicted intention (β = .744, p < .001), but 

subjective norm (β = -.162, p = .165) and PBC (β = .184, p = .079) did not. The 

second multiple regression revealed intention and PBC to explain 53.9% of 

behavioural variance (n=62; R2 = .539, F(2,59) = 34.526, p < .001). PBC 

significantly influenced behaviour directly (β = .553, p < .001), explaining 30.58%, 

as did intention (β = .273, p = .011), which accounted for 7.45% of behavioural 

variance. The overall results of these analyses are depicted in figure 5.  

 

Figure 5: A visual representation of the results of the multiple regression analyses testing if attitude, 

subjective norm and PBC had a significant influence upon intention, and if intention and PBC 
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significantly influenced self-reported past behaviour. Thick bold lines represent significance at the .01 

level, thin bold lines indicate significance at the .05 level, and dashed lines symbolise non-

significance.  

 An additional multiple regression analysis was computed with all four TPB 

constructs inputted as predictors, in order to ensure that subjective norm and 

attitude did not have a direct influence upon behaviour. As predicted by the TPB 

(Ajzen, 1985, 1991) neither attitude (β = -.069, p = .679) nor subjective norm (β 

=.039, p=.756) directly influenced upon behaviour. 

 The TPB clearly accounts for a substantial proportion of the variance in 

workplace LCB in this instance, but there was still 44.1% unaccounted for. 

Therefore, it was necessary to study other responses, especially those directly 

enquiring as to the motivators and inhibitors of the target behaviour, to ensure a 

thorough understanding of behavioural antecedent was obtained.  

 66.1% of respondents reported doing LCB on a daily basis, with only 8.1% 

stating they do so less often than once a week or never, as illustrated in figure 6.  

This suggests that the target behaviour was already prevalent, reducing the scope 

for improvement. Fifty-nine per cent of the „LCBs‟ reported regarded reducing energy 

use in the office, e.g. turning off lights and other electrical equipment, suggesting 

that the majority of respondents understood the questionnaire, and already engaged 

in LCB.  
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Figure 6: A pie chart displaying the answers to the question “How often do you engage in low carbon 

behaviour in the workplace?” 

 Responses enquiring into behavioural motivators were sorted into a number 

of different categories, as illustrated in figure 7. The most popular motives were 

environmentally related, whereby individuals engaged in LCB to reduce negative 

environmental impacts. Moral- and financial-related reasons were also popular, with 

answers including perceiving it to be the right thing to do and saving the company 

money. These reasons relate to attitude, which would account for this being the only 

TPB variable significantly impacting upon intentions.  

 

Figure 7: Responses to the question „If applicable, please list any reasons why you do currently 

engage in low carbon behaviour in the workplace‟. Responses were coded and put into categories. 
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 Figure 8 displays the reasons individuals gave for not currently engage in LCB 

in the workplace. Two thirds of respondents reported difficulties as their main 

barrier, e.g. “lack of opportunities”, “not made easy”, and “lack of ideas about what 

more I as an individual could do”. This accounted for PBC having the largest direct 

impact upon behaviour, whereby individuals may intend to engage in workplace LCB 

but are prevented from doing so. Therefore, some of these difficulties should be 

addressed to increase instances of the target behaviour.  

 

Figure 8: Responses to the question „If applicable, please list any reasons why you do not currently 

engage in low carbon behaviour in the workplace‟. Responses were coded and put into categories. 

 Ninety per cent of respondents were aware the company was committed to 

reducing energy consumption, suggesting that awareness of company goals was not 

an issue to be addressed in the behaviour intervention. Also, only 3% of these 

respondents suggested this had a negative impact upon their working day, the 

reasons for this being that some people do not make the effort and concerns about 

heating levels. The largest proportion of respondents (58%) thought this 

commitment had a positive impact upon their working day, with the rest (39%) 
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perceiving it to make no difference. This implies that not only are individuals at the 

target company aware of company goals, but they are also on board with them.  

 In addition to this, 73% of respondents stated that they were aware of 

current attempts to reduce energy consumption, e.g. light sensors, NightWatchman 

software, smart metering, posters, etc., with 91% stating that these alterations had 

a positive impact upon their working day. This further establishes that the company 

was environmentally conscious and their employees have a similar mindset and are 

on board with reducing workplace energy consumption. This means that altering 

attitudes to promote LCB in the workplace would not have a large impact as 

participants already positively evaluate reducing energy consumption in the 

workplace. 

4.3.3 The intervention  

 The next step was to design a suitable behaviour intervention based upon 

these questionnaire results. Multiple regression analyses indicated that attitudes 

significantly influenced intentions, but further survey responses suggested that 

attitudes were already relatively positive. Therefore, manipulating this construct was 

unlikely to lead to large behavioural changes due to a minimal scope for 

improvement. In addition, subjective norms did not significantly influence intentions, 

and therefore behaviour, meaning targeting this construct would not lead to any 

significant behavioural modifications. Therefore, these constructs were not targeted 

in the behaviour intervention.   

 PBC played the largest role in workplace LCB, directly accounting for 

approximately 30% of behavioural variance. This was supported by the majority of 
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respondents reporting difficulties, such as not knowing what to do, lack of 

opportunities and not being easy, as their reason for not engaging in LCB. In 

addition, although significant, the relationship between intentions and behaviour was 

not what would be expected considering that the TPB postulates it to be the 

immediate precedent to behaviour. This was likely to be related to the significant 

direct relationship PBC had with behaviour. This is supported by intentions being 

relatively high (overall mean of 5), suggesting that individuals intended to engage in 

the target behaviour but PBC prevented them from doing so. Therefore, the 

behaviour intervention aimed to increase PBC by combating some of the difficulties 

respondents reported, and to increase the strength of the relationship between 

intentions and behaviour.  

 Previous research has shown that one of the best ways to encourage the 

actualisation of intentions via IIs (Gollwitzer, 1999), which are detailed if-then plans, 

specifying the behaviour they will do in a specific situation and at a given time, e.g. 

“If I leave a room when there is nobody else inside it I will turn the light off”. In this 

example, leaving the room is the time, the lights being on and nobody else being in 

the room is the situation, and the behaviour is turning the lights off. IIs help form a 

mental link between particular situations and specific behaviour, which then prompts 

individuals to engage in the target behaviour when they encounter this situation.  

 There is considerable empirical evidence for the success of IIs at increasing 

the actualisation of pro-environmental intentions, as previously discussed in chapter 

two. For example, Bamberg (2002) promoted use of a new bus route and a bio-

friendly shop using IIs. Forming IIs significantly increased the performance of the 
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desired behaviour, suggesting that it is a useful tool for promoting PEBs. Therefore, 

IIs were included in the behaviour intervention for this study, to strengthen the 

relationship between intentions and behaviour.  

 To increase PBC, some of the reported difficulties needed to be addressed, 

such as insufficient information regarding what they could do, being unable to 

perform some LCBs due to leaving work before their colleagues meaning electrical 

equipment was still in use. These issues can be overcome as part of IIs, whereby 

participants were presented with a list of all potential LCBs from which to choose the 

ones that they would commit to through IIs. This made participants aware of what 

they can do, and gave the option of choosing the LCBs that were most suitable to 

them, e.g. someone who leaves early would not choose to turn the lights off as they 

are unable to do this due to other individuals needing them on, so would select 

alternative activities, whereas those who left late could commit to this.  

 Respondents also reported that they did not currently engage in LCB because 

they did not think it had an impact upon energy consumption. This relates to PBC 

because they did not feel able to achieve the desired behavioural outcome. Providing 

feedback could overcome this, and has successfully aided in the reduction of 

workplace energy consumption in previous studies, as discussed in chapter two. For 

example, Carrico and Reimer (2011) found monthly feedback on group energy 

consumption led to 7% energy-savings, which was statistically significantly different 

to the control group who increased energy consumption by 4% over the 

experimental period. Therefore, feedback was incorporated into the behaviour 

intervention.  
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 Feedback has been shown to be most effective when it is accurate, frequent 

(Sauer, Schmeink & Wastall, 2007), and in conjunction with a behavioural goal 

(Becker, 1978). The target workplace already had a 15% energy-saving goal, which 

was relatively large, especially considering that they already engaged in workplace 

LCBs to some degree and there was energy-saving technology in place. 

Nevertheless, research has demonstrated that higher, yet achievable goals are more 

effective at encouraging behaviour change than easier goals. For example, Locke et 

al. (1981) reviewed laboratory and field studies investigating goals, and concluded 

them to be most effective if they are specific and challenging. Therefore, a 15% 

energy-saving goal was reinforced alongside daily feedback emails detailing energy 

consumption for lighting and power for each group. 

4.3.4. Additional hypotheses 

 This combination of IIs and feedback in conjunction with a goal was 

anticipated to increase the actualisation of intentions into workplace LCB and 

increase PBC by removing reported barriers. Therefore, additional hypotheses have 

been included regarding these factors, which are as follows:  

6. The behaviour and behaviour plus technology groups will show a greater 

increase in PBC in comparison to control and technology groups. 

7. The behaviour and behaviour plus technology groups will have a significantly 

stronger relationship between intention and self-reported behaviour in 

comparison to the control and technology groups. 



pg. 79 
 

4.4. Implementing the behaviour intervention 

4.4.1. Participants 

 Individuals working on floors 1, 2, 3 and 4 constituted the participants of this 

study. Those working on the ground floor were not included because the common 

reception area was situated here, which was used by staff from all floors as well as 

visitors, meaning any changes in energy use on this floor would not be readily 

comparable to other floors.  

 Thirty-one per cent of target company employees completed the pre-

intervention questionnaire, but all individuals on the target floors partook in this 

stage of the study. The objective measure of behaviour constituted energy 

consumption, which was monitored per floor as opposed to per individual. This could 

have proved problematic as LCB in non-respondents may have had alternate 

behavioural antecedents, meaning that the behaviour intervention would be 

irrelevant to them, and therefore ineffective. However, 31% is a substantial return 

rate, and all participants were in the same environment and therefore likely to face 

the same problems when engaging in workplace LCB. Therefore, this was not 

considered problematic for the intervention.  

 The 4 participating floors were divided into 2 control and 2 experimental 

groups, as discussed previously. Floors 1 and 2 did not have automated lighting, and 

served as the control and behaviour groups, respectively. Considering, that floor 3 

respondents had a significantly more positive environmental attitudes compared to 

the other floors, this floor was not exposed to the behaviour intervention, 
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constituting the technology group. Finally, floor 4 constituted the behaviour plus 

technology group.  

4.4.2. Materials 

 At the onset of the study participants were sent an email, informing them that 

the company was committed to reducing energy consumption and had teamed up 

with researchers to achieve this (appendix D). The behaviour and behaviour plus 

technology group also received a request to form IIs (appendix E), as well as a 

statement enforcing the 15% energy reduction goal. They were provided with a list 

of all possible LCBs to do in the workplace, which were framed as IIs, e.g. “If I am 

the last person to leave my working area I will turn the lights off at the end of the 

day”, and “If I am leaving the office at the end of the day or for any other reason I 

will turn my computer off”. Participants were instructed to choose two LCBs from the 

list to commit to doing over the following two weeks, and were required to respond 

to the email detailing the ones they had chosen. This meant it was possible to gauge 

participation levels to some extent, and made participants repeat the IIs they were 

committing to as opposed to just reading them, increasing engagement levels.   

 Daily feedback emails (appendix F) contained a simple bar graph illustrating 

their group‟s previous day‟s lighting and power kWh consumption separately, in 

comparison to a typical weekday. Typical usage for each floor was calculated by 

taking the mean weekday daily energy consumption of the 3 weeks prior to the 

intervention. This was considered a sufficient measure because it is a long enough 

period to account for general variability, whilst acknowledging seasonal differences, 

as it is taken from the same time of year. It was anticipated that participants would 
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not study these feedback emails as they would be busy with their daily working 

tasks, so it was imperative to made the information easy to absorb. To do this, if a 

decrease had been achieved the bar was a vibrant green, if there had been an 

increase the bar was red, and if consumption remained the same it was the same 

colour as the typical usage bar, which was blue. This meant that participants could 

decipher how their group had performed the previous day at a glance.  

 Statements were included in these feedback emails translating energy savings 

or increases from kWh to kgCO2, and detailed how much carbon dioxide (kgCO2), 

would be saved over an entire year if every day was like that one. Kilograms of 

carbon dioxide was chosen to compare energy consumption because the most 

frequently reported reason for currently engaging in workplace LCB related to 

helping the environment, so this was considered to be more meaningful than 

monetary savings/increases. To help participants visualise the changes in energy 

consumption a large balloon the same size as 1kgCO2 was put in a regularly used 

location. The first feedback email stated this location to ensure that participants 

knew where it was and what it was there for. Reference was also made to the 15% 

energy-saving goal in the daily feedback emails, where their actual percentage 

saving for each day was calculated and compared to this goal.  

 Smart metering technology was utilised to obtain an objective measure of 

behaviour. These smart meters measured energy consumption throughout the 

building, providing accurate half hourly data for lighting and power separately for 

each floor, leading to detailed data from which to assess any impacts of the 
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behaviour intervention, whereby increases in LCB in the workplace would be shown 

by reductions in energy consumption.  

4.4.3. Design  

 This study followed a mixed design. Participants in each group were 

independent of members of the other groups, and all participants‟ behaviour was 

monitored across three experimental stages; pre, during, and post-intervention 

stages; constituting the within-subjects element.  

 The independent variables were exposure to the behaviour intervention, and 

automation levels of energy-saving technology. All groups had lowly automated 

technological amendments for power consumption, whereas only the technology and 

behaviour plus technology groups had highly automated lighting, leaving the control 

and behaviour groups with no lighting automation. There were two dependent 

variables measured in this study. The first was energy consumption, which was 

monitored using the smart meters that were installed throughout the building. 

Energy consumption was monitored for approximately six weeks, divided into pre (3 

weeks), during (9 days), and post-intervention (2 weeks) stages. The pre-

intervention stage referred to the 3 weeks prior to the implementation of the 

intervention, constituting baseline data from which to gauge any effects of the 

behaviour intervention. The second stage was when the intervention was 

administered, following which energy consumption was monitored for two weeks 

after it had ceased to assess persistent effects. Each stage being a different length 

of time could have posed a problem for statistical analyses, but this was unavoidable 
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as permission was limited for the length of time daily feedback emails could be 

issued. 

 The other dependent variable was changes in the behavioural antecedents, 

which was measured by comparing individuals‟ responses to the pre and post-

intervention questionnaires.  

4.4.4. Procedure 

 Due to communication issues, there was a delay of 5 months between 

collecting questionnaire responses and issuing the behaviour intervention. It was 

therefore possible that the factors found to have significant bearing over LCB may 

not have been relevant, meaning that the behaviour intervention was not targeting 

the correct variables, reducing its success. However, there had not been any 

significant changes at the target workplace during this time, so it was unlikely that 

the behavioural antecedents would have changed to such an extent for the 

behaviour intervention to become redundant.  

 At the beginning of the intervention, the control and technology groups 

received the introductory email to the study, and the behaviour and behaviour plus 

technology groups were sent the II emails, which also contained their energy-saving 

goal. The subject of these emails stated that a response was required to encourage 

individuals to participate. Participants were given a full working day to do this.  

 The response rate to II emails was relatively small (11%). Regardless of 

whether or not they formed IIs, all group members received daily feedback emails, 

which were sent to participants in the behaviour and behaviour plus technology 
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groups every day during the intervention stage. This was a flaw in the study design, 

as it is possible that some individuals were exposed to both IIs and feedback, 

whereas others only engaged with one of these BCTs, or neither if they did not open 

the daily feedback emails. Nevertheless, this was unavoidable due to security issues, 

dictating experimental materials had to be issued via email through a company 

correspondent. This lack of control was likely to reduce the effectiveness of the 

behaviour intervention, as opposed to being a confounding variable devaluing the 

study, so it was not considered detrimental to the data.  

 To evaluate the success of the intervention using the TPB by determining if 

the intervention had the desired impact upon the TPB constructs, a post-intervention 

questionnaire was constructed. This mainly consisted of the same 6-point Likert 

scale TPB questions that featured in the pre-intervention questionnaire. It was 

imperative to have the same items measuring each construct on both questionnaires 

to be able to make comparisons.  

 The same open-ended questions enquiring as to the reasons why they do and 

do not currently do LCB were also included to determine if there were any 

alternative factors motivating or inhibiting behaviour as a result of the intervention. 

Respondents also indicated whether or not they were aware of any attempts to 

change their behaviour, whether they considered this to have a positive or negative 

impact on their working day, measured on a 5-point Likert scale ranging from very 

positive to very negative, their reasons for this, and if they thought they had been 

effective, in order to further investigate why the behaviour intervention had or had 

not been successful.  
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 This questionnaire was issued following the cessation of the behaviour 

intervention to individuals that provided their email address at the end of the pre-

intervention questionnaire, indicating willingness to be contacted for follow-up. They 

could not be sent to all participants because not all of them completed the pre-

intervention questionnaire, and the questionnaires needed to be matched up in 

order to calculate the differences. Responses were coded in the same way as pre-

intervention questionnaires, whereby a higher score represented to a higher or more 

positive position on that construct, and inputted to a spreadsheet alongside pre-

intervention responses, and the differences between the two were calculated for 

each item, constituting the second dependent variable. 

4.5. Results 

4.5.1. Energy consumption 

 Figure 9 shows the mean daily energy consumption for weekday lighting and 

power use over the pre-, during, and post-intervention stages for the 4 groups. 

Consistent decreases across stages are evident for lighting and power consumption 

in the behaviour group, and for power usage in the behaviour plus technology 

group. There do not appear to be any notable changes across the three 

experimental stages for power and lighting use in the control and technology 

groups, nor for lighting use in the behaviour plus technology group.  
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Figure 9: Mean weekday daily kWh consumption for lighting and power use across all groups, in the 

pre, during, and post-intervention stages. The bars are a shade of green if there has been a decrease 

in energy usage from the previous stage, and red if there was an increase. Error bars represent one 

standard error above and below the mean.  

 Percentage changes between the different experimental stages were 

calculated for each group (Table 1). Both the control and behaviour groups showed 

a 5% decrease in lighting usage from baseline during the intervention, which was 

not attributable to the behaviour intervention as it was evident in the control group, 

meaning it was a natural variation. However, the behaviour group continued to 

decrease lighting consumption post-intervention, with a 9% overall decrease, 

whereas the control group‟s lighting increased, leading to minimal change overall. 

Minimal changes in lighting consumption were displayed when it was highly 

automated, as indicated by the overall change for the technology group being less 
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than 1%, and just over 2% for the technology and behaviour plus technology 

groups, respectively.  

Stage Lighting Power 

Control 

Pre  During  -5.24% +3.94% 

During  Post +4.36% -4.90% 

Pre  Post -1.11% -1.15% 

Behaviour 

Pre  During -5.19% -0.95% 

During  Post -4.10% -7.94% 

Pre  Post -9.08% -8.81% 

Technology 

Pre  During -0.16% +2.19% 

During  Post +0.99% +0.75% 

Pre Post +0.82% +2.95% 

Behaviour plus Technology 

Pre  During +2.56% -3.42% 

During  Post -4.73% -8.61% 

Pre  Post -2.28% -11.74% 

Table 11 

                                        

1 Table 1: percentage changes in weekday energy consumption between pre, during, and post-intervention stages for all 

groups. Green bars indicate a decrease in consumption, whereas red bars represent an increase.  
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 Power consumption in the control group initially increased by 4%, and then 

reduced post-intervention by 5%, leading to an overall change of 1%. The behaviour 

group, on the other hand, consistently reduced power consumption across the 

experimental stages, with an overall decrease of 9%. The same effect was found for 

the behaviour plus technology group who showed 12% energy-savings.  

 To determine if any of these changes were significant, a series of Kruskal-

Wallis tests were computed. This statistical test was chosen because it is the non-

parametric equivalent of a one-way ANOVA, identifying any significant changes 

across the three experimental stages for each group. For each group the sample size 

for the pre, during and post-intervention stages were 15, 7 and 9, respectively.  

 There were no significant differences across the experimental stages for 

lighting use ( 2(2, N = 31) = 5.12, p = .077), or power use ( 2(2, N = 31) = .945, 

p = .623) in the control group. The same was also true for the technology group, 

with no significant reductions in lighting use ( 2(2, N = 31) = .686, p = .71), or 

power use ( 2(2, N = 31) = 1.123, p = .57). When analysing behaviour group data, 

significant reductions were shown for lighting ( 2(2, N = 31) = 6.124, p = .047), 

and power use ( 2(2, N = 31) = 13.695, p = .001). 

 A significant reduction in power use was found for the behaviour plus 

technology group across the three experimental stages for power use 

( 2(2, N = 31) = 14.472, p = .001), but there were no statistically significant 

changes in lighting use ( 2(2, N = 31) = 2.138, p = .343). 

 Prior to conducting further analyses to compare groups it was necessary to 

standardise the data, as it can be seen in figure 9 that each group had different 
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baseline energy consumption. Therefore, each group‟s consumption was 

standardised against its pre-intervention usage, meaning that the starting point was 

zero for all groups. By doing this, changes in energy consumption were comparable 

across groups.    

 To explore the hypothesis that the groups exposed to the behaviour 

intervention would show a greater decrease in power consumption in comparison to 

those that did not, power usage data for the control and technology groups were 

combined, as was that for the behaviour and behaviour plus technology groups, 

forming intervention and no intervention groups. A two-way ANOVA was computed, 

the results of which are depicted in figure 10.   
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Figure 10: Mean of standardised weekday power kWh consumption in the intervention and no 

intervention groups across the pre, during, and post-intervention stages. Dotted lines with p values 

indicate the statistical significance of the difference between the two groups for each stage. 

 There was a significant interaction between whether or not a group received 

the behavioural intervention and experimental stage with regards to power 

consumption (F(2,118) = 13.144, p < .001). Simple main effects analysis revealed 

that there was a significant difference between the two groups during the 

intervention (p = .025), as well as in the post-intervention stage (p < .001). 

 The next hypothesis tested regarded the behaviour group showing a 

significantly greater reduction in lighting consumption than the control group. 

Although the group sizes were small, suggesting that a non-parametric test may be 

more appropriate, there is not a non-parametric equivalent for a two-way ANOVA. 

To account for this, the Levene statistic was tested for to check the assumption of 

homogeneity of variance was met.  

 When comparing lighting use between the two groups, there was 

homogeneity of variance, as indicated by a non-significant Levene statistic (p = 

.319). The two-way ANOVA revealed a non-significant interaction between group 

and experimental stage (F(2,56) = 2.381, p = .102), as depicted in figure 11. There 

was also no significant main effect of group (F(1,56) = 1.383, p = .245), or 

experimental stage (F(2,56) = 2.434, p = .059), although this did approach 

significance.  
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Figure 11: Mean of standardised weekday lighting kWh consumption in the control and behaviour 

groups across the pre, during, and post-intervention stages.  

 The same was found when comparing lighting consumption in the technology 

and behaviour plus technology groups, as shown in figure 12. Homogeneity of 

variance was found (p = .168), with no significant interaction (F(2,56) = 1.129, p = 

.331), nor a significant main effect of group (F(1,56) = .011, p = .331), or 

experimental stage (F(2,56) = .238, p = .789).  
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Figure 12: Mean of standardised weekday lighting kWh consumption in the technology and behaviour 

plus technology groups across the pre, during, and post-intervention stages.  

 To determine if the behaviour intervention had differing effects depending on 

whether there was highly automated energy-saving technology versus none, lighting 

consumption was compared in the behaviour and behaviour plus technology groups 

over the three experimental stages. Unfortunately, the data did not display 

homogeneity of variance, as indicated by a significant Levene statistic (p = .022).  

Figure 13 illustrates the mean changes in lighting across the experimental stages for 

these groups, which indicates that there was a difference between the two groups. 

Considering that previous Kruskal-Wallis tests revealed a significant reduction in 
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lighting consumption for the behaviour group, but not for the behaviour plus 

technology, it can be assumed that there was a significant difference between these 

groups with regards to lighting consumption.  

 

Figure 13: Mean of standardised weekday lighting kWh consumption for the behaviour and behaviour 

plus technology groups across the pre, during, and post-intervention stages. 

 Energy consumption profiles were constructed comparing pre, during, and 

post-intervention usage (Appendices F & G), to obtain a more detailed view of how 

the behaviour intervention impacted energy usage. An example is shown in figure 

14, which compares the pre-, during, and post-intervention weekday lighting usage 

for the behaviour group. The main difference between stages was lighting 
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consumption consistently staying around 0 from approximately 22:00 to 06:00 

during both the intervention and post-intervention stages, whereas pre-intervention 

usage was greater than this, indicating that lights were being switched off more 

often at the end of the working day as a result of the intervention. The other 

consumption profiles tended to show an overall decrease as the experimental stages 

progressed as opposed to at specific times of day (an example is shown in figure 

15). 

 

Figure 14: A comparison of the mean pre, during, and post-intervention weekday daily kWh 

consumption profiles of lighting usage for the behaviour group.  
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Figure 15: A comparison of the mean pre, during, and post-intervention weekday daily kWh 

consumption profiles of power usage for the behaviour plus technology group.  

4.5.2. Behavioural antecedents 

 Figure 16 shows the difference between pre- and post-intervention 

questionnaire responses for the TPB constructs in the control, behaviour and 

technology groups. There were no respondents completing both questionnaires from 

the behaviour plus technology group. The largest differences are the increase in PBC 

and intention for the behaviour group. Unfortunately, this is only based on the 

responses of one individual. As indicated by the error bars, there is a great amount 

of variability in the responses for each group, so any differences were unlikely to be 

significant. In addition, the group sizes were too small for reliable statistical analyses 

(control n=4; behaviour n=1; technology n=8) to be computed, meaning it was not 

possible to reliably test the hypotheses regarding the TPB constructs, which 

predicted an increase in PBC and a strengthened link between intention and 

behaviour in the groups exposed to the behaviour intervention.   
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Figure 16: Mean questionnaire score differences between pre and post-intervention questionnaire 

responses on the TPB constructs for the control, behaviour, and technology groups. Error bars 

represent one standard error above and below the mean.  

4.6. Discussion 

 The results of this case study suggest that a behaviour intervention developed 

using the TPB, incorporating the formation of IIs and providing feedback in 

conjunction with a behavioural goal, can effectively increase LCB in the workplace, 

as indicated by reduced energy consumption. In addition, this study provides 

evidence for the ability of LCB to reduce energy usage when energy-saving 

technology with low automation is in use. However, changing behaviour did not 

significantly influence energy consumption if technology is highly automated, as 



pg. 97 
 

indicated by the non-significant reduction in lighting use in the behaviour plus 

technology group.   

 This study adds to the body of research indicating that the TPB can 

significantly account for PEBs (e.g. Harland et al., 1999), expanding this to LCB in 

the workplace, as indicated by PBC and intention directly accounting for 54% of the 

variance in self-reported past behaviour. This is significantly greater than the 30% of 

behavioural variance explained by the TPB, on average, in previous research (Ajzen, 

1991), suggesting that the TPB may be especially relevant for PEBs, such as 

workplace LCB. However, there was still 46% of behavioural variance unaccounted 

for, suggesting that there are additional factors that could be explored. For example, 

some of the most frequently reported motivators for workplace LCB related to moral 

reasons, e.g. “it is the right thing to do”, suggesting that assessing moral norms 

could enhance the ability of the TPB to account for LCB. Nevertheless, previous 

research investigating the predictive ability of a morally extended TPB has produced 

ambiguous results (Kaiser, 2006), but this has not been investigated for workplace 

LCB, meaning this is something that could be further investigated.  

 Hardeman et al. (2002) reviewed a range of studies that implemented  

behaviour interventions using the TPB, and found the majority of these just used the 

theory to predict intentions and behaviour, with very few using the theory to design, 

develop and evaluate their interventions. This study adds to the number of studies 

fully utilising the TPB for behaviour interventions. Considering that the intervention 

was designed and developed based upon the theory and produced significant 

results, it suggests that the TPB is a useful developmental tool for behaviour 
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intervention research. However, due to a limited response to the post-intervention 

questionnaires, it was not possible to evaluate the intervention using the theory, 

opening up the possibility that the positive results were not due to its firm 

foundation in theory but the BCTs chosen.  

 This alternate explanation of the results is supported by previous research 

finding IIs and feedback with a behavioural goal successfully change behaviour 

independent of an intervention design based upon theory. For example, McCalley 

and Midden (2002) found that combining feedback with a goal reduced energy 

consumption for a simulated washing machine by roughly 20%, and Bamberg (2002) 

found the formation of IIs to significantly increase the use of public transport. 

Nevertheless, even if this is the case, analysing behaviour using the TPB led to these 

BCTs being chosen, and it is unlikely that those exact ones would have been chosen 

by chance. However, there is not a full understanding of why behaviour change 

occurred, so it is necessary to follow this study up with further research, to 

determine whether designing the intervention using the TPB had any additional 

benefit.  

 This study evidenced that a combination of IIs, feedback and goal-setting can 

be successfully applied to LCB in the workplace. However, in this case study these 

were not administered separately, meaning that a comparison of their separate 

success cannot be performed to confirm that they are more effective when coupled.  

Therefore, it is possible that one method changed behaviour producing the positive 

results, with the other having no additional impact upon behaviour. Unfortunately 
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there was no way of determining whether or not this is the case, meaning this is 

something that also needs to be explored further.   

 A key finding was that LCB can significantly impact upon energy consumption 

when energy-saving technology with low automation is in place, as demonstrated by 

the behaviour and behaviour plus technology groups significantly reducing power 

consumption by 9% and 12% respectively, which was significantly more than the 

control and technology groups. This supports claims made by other researchers that 

to achieve maximum reductions in energy consumption, behaviour needs to be 

targeted, as opposed to relying on energy-saving technology (Siero et al., 1996). 

This study expands upon this to show that the impact behaviour has depends on the 

type of energy-saving technology in place, whereby it has less of an impact if 

technology is highly automated it was, as indicated by the behaviour plus technology 

group not significantly reducing lighting consumption.  

 An interesting finding in this present study was that energy consumption 

continued to decrease significantly in the post-intervention stage. The majority of 

behaviour intervention studies tend to find that behaviour changes during the 

intervention, then these effects either persist throughout the post-intervention stage 

or slowly begin to return to pre-intervention levels (for a review see Dwyer et al., 

1993), as opposed to continuing to change. It is not possible to determine why this 

occurred due to the lack of post-intervention questionnaire responses, but potential 

explanations can be speculated upon.  

 For example, Katzev and Johnson (1983) found the same effect for their 

intervention to encourage energy conservation in the household utilising the foot-in-
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the-door technique, and attributed this to the intervention having long-term effects. 

This is encouraging, as it suggests that the reductions found in this study may be 

maintained.  

 Another explanation is that the behaviour intervention had the desired impact 

upon those individuals actively participating in all aspects of the intervention, 

causing a descriptive norm to do workplace LCB to increase. Those not engaging 

with the intervention would have observed their colleagues behaviour and begun to 

do the same, as they would perceive it as the norm thing to do. It would have taken 

time for this norm to be established; meaning the increase in LCB would be slow, 

accounting for the significant reductions in energy use found in the post-intervention 

stage. This is supported by previous research finding behaviour interventions 

focussing on increasing subjective norms to be successful in promoting PEBs. For 

example, Schultz (1999) found that informing participants that other individuals in 

their neighbourhood were recycling increased their own recycling behaviour. 

Therefore, it is possible that observing colleagues engaging in LCB increased the 

performance of this in individuals that were not originally actively participating in the 

intervention.  

 This explanation would have been supported by subjective norms accounting 

for a significant proportion of the variance in LCB intentions in the post-intervention 

questionnaire, as it did not prior to the intervention. However, it is not possible to 

decipher this due to a poor response rate.  
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4.6.1. Limitations 

 The most significant flaw in this study is the lack of post-intervention 

questionnaire responses. Only twelve individuals completed both questionnaires, 

only one of which was from a group exposed to the intervention, constituting 

insufficient data to conduct statistical analyses. This meant that it was not possible 

to gauge whether or not the intervention had the desired effect upon the TPB 

constructs. Therefore, it cannot be concluded that a behaviour intervention fully 

utilising the TPB increases the success of behaviour interventions to promote LCB in 

the workplace, as it could not be evaluated using the theory. This opens up the 

possibility that other factors were responsible for the positive results, e.g. the BCTs 

could have promoted LCB independent of the TPB. 

 There were also several factors that may have reduced the success of the 

behaviour intervention. Firstly, there was a five month gap between collecting 

questionnaire responses and issuing the behaviour intervention. Considering that 

questionnaire responses provide a brief snapshot in time of the influential TPB 

variables, this could have meant that the factors found to be most important initially, 

in this case PBC and a lack of translation of intentions into behaviour, may not have 

been relevant at the time of the intervention. However, there were no significant 

changes at the target workplace during this time, so it is unlikely that the factors 

underlying workplace LCB would have altered to a large extent.  

 In addition, the behaviour measure inputted to the multiple regression to 

determine behavioural antecedents was self-reported past behaviour, whereas the 

TPB constructs related to current behaviour. This meant that they might not be 
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comparable, as the prominent constructs for current LCB may be different to past 

behaviour pre-determinants. Therefore, the intervention based upon this analysis 

may have been manipulating irrelevant factors.   

 Furthermore, the intervention materials were distributed via email, reducing 

control over the extent to which participants engaged with the intervention. With 

regards to the elicitation of IIs, only 11% of participants responded to these emails, 

suggesting that not all participants actively engaged with this aspect of the 

intervention. In addition, it was not possible to determine whether participants read 

the daily feedback emails, meaning that some individuals may not have been 

participating at all. Nevertheless, the way in which the feedback graphs were 

designed meant that savings and increases in energy consumption were easily 

identifiable at a glance, meaning this was less of an issue for this BCT than IIs.  

Considering energy consumption of the entire group was the dependent variable, 

this flaw meant that this was measuring the behaviour of individuals who were and 

were not engaging with the intervention as part of the same group, making it more 

difficult to determine if the behaviour intervention had the desired impact because 

the behaviour of those engaging with it may have been masked by those that were 

not. 

 These problems were likely to reduce the effectiveness of the behaviour 

intervention, as opposed to being confounding variables devaluing the data and 

offering opposing explanations. Therefore, this strengthens the conclusion that the 

behaviour intervention was successful and LCB reduces energy consumption when 
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energy-saving technology is in place, as significant energy-savings were achieved 

despite these issues. 

4.6.2. Conclusions 

 This case study demonstrates that increasing LCB significantly reduces energy 

consumption in the workplace even when energy-saving technology is installed, 

supporting the notion that businesses cannot achieve a quick fix to meet their 

energy management targets by installing energy-saving technology. If businesses 

promote LCB, substantial savings can be made, although these reduce if technology 

is highly automated, e.g. daylight and motion sensors in lighting.  

 This study expanded upon previous research stating that designing a 

behaviour intervention based upon the TPB leads to the desired behaviour change, 

applying this to LCB in the workplace. However, this positive result could have been 

due to the IIs and feedback in conjunction with a behavioural goal, independent of 

the use of theory. Due to a lack of post-intervention questionnaire responses this 

could not be determined. Therefore, the next step in this project is to conduct 

controlled experiments to establish whether utilising the TPB increases the success 

of behaviour interventions, as well as to determine the individual impacts of the 

BCTs to determine whether it was one of them or both that were influential.  

 Furthermore, the TPB significantly accounted for 54% of behavioural 

variance, suggesting it is a strong predictor of workplace LCB. However, there was 

still 46% unaccounted for, and questionnaire responses indicated that moral norms 

could boost its explanatory power. This shall be considered in future case studies.  
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 Overall, this case study shows that the methodology adopted in this project 

can produce successful results, and there is significant scope for LCB to reduce 

energy consumption when energy-saving technology is present.   
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Chapter Five: Computer-Based Studies 

5.1. Determining if utilising the TPB increases intervention 

success 

5.1.1. Introduction 

 It was not possible to determine if the success in the previous case study was 

due to the utilisation of the TPB or the BCTs administered. This could not be 

determined as part of another case study, as it would not have been possible to 

control all the variables to ensure the results were comparable, as real-world 

experiments do not allow for such control. Therefore, a simulated office environment 

was constructed, whereby the target behaviour was simulated LCB. Key variables 

were simulated from the office case study to explore whether utilising the TPB 

enhances the effectiveness of behaviour interventions.  

 Previous studies have found simulated energy conservation studies to 

produce promising results. For example, McCalley and Midden (2002) simulated 

clothes-washing using a computerised washing machine control panel. Participants 

were exposed to feedback and goal-setting, or feedback only. Simulated energy 

consumption reduced by 19.5% to 21.9% for participants exposed to the 

combination of approaches, which is similar to that that has been found in studies 

investigating actual energy conservation. For example, Becker (1978) found an 

intervention combining these two BCTs to reduce household energy consumption by 

13% to 15.1%. This suggests that simulated behaviour intervention studies are 

comparable to real behaviour, and produce informative findings. However, to the 
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best of my knowledge, there have not been any studies investigating LCB in the 

workplace using this method, from which to base the experimental design upon.  

 There were several factors that needed to be controlled for to enable 

comparisons to be made with the case study. The behaviour being measured needed 

to be similar to workplace LCB. In the workplace, LCB tends to be a background 

activity, rather than being a primary concern. Therefore, participants were given a 

primary distracter task, which was suitably engaging as to draw attention away from 

continuously engaging in the simple LCB of pressing a button on a keyboard to 

remove images of a printer, light, or computer, but not too demanding that floor 

effects were found, whereby participants did not do the target behaviour at all. This 

was considered comparable to the office case study, as the specific LCBs they 

engaged in mainly related to turning off these three electrical users, and their sole 

focus for their working day was something other than LCB.  

In addition, participants‟ standings on the TPB constructs needed to be 

comparable to the case study for, whereby PBC had the largest impact upon 

behaviour, and there was a significant but weak relationship between intentions and 

behaviour. In order to do this, PBC was reduced for participants in the experimental 

group. Some of the reasons given in the case study for not currently engaging in 

LCB was lack of time and inconvenience, e.g. ”it‟s not made easy”. Therefore, the 

experimental group had these factors manipulated to reduce PBC. This was 

considered relevant as PBC is defined as whether or not an individual feels like they 

have the ability to do the target behaviour (Ajzen, 1991), which would be reduced if 

they do not have time, and perceive it to be more difficult and inconvenient.    
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5.1.2. Aims and Hypotheses 

 The aim of this study was to determine if a behaviour intervention promoting 

simulated workplace LCB was more successful if TPB variables, specifically PBC, were 

manipulated to be targeted by it. From this, comparisons could be made to the case 

study, to determine whether behaviour changed because the intervention was 

designed using the TPB, or if the BCTs were successful independent of this. Previous 

research has not made this comparison, but considering studies have indicated the 

value of the TPB in designing pro-environmental interventions (e.g. Darker et al., 

2010), the hypotheses for this study are as follows: 

1. Participants in the TPB group shall significantly increase simulated workplace 

LCB, as indicated by a reduction in time before the relevant key is pressed 

following the onset of an image of a printer, light or computer being reduced, 

following a behaviour intervention consisting of IIs, feedback and goal-

setting, in comparison to the control group.  

2. The relationship between intention and behaviour shall be stronger after the 

intervention, in comparison to pre-intervention, and this increase in strength 

will be significantly greater in the TPB group, in comparison to the control. 

This is expected because the office case study intervention aimed to 

strengthen the link between intention and behaviour, as indicated by an 

increase in the portion of behavioural variance accounted for by intentions.  
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5.1.3. Method 

5.1.3.1. Participants 

 Participants were recruited through incentives, whereby students were 

rewarded with course credit, and all participants were entered into a prize draw. 

Forty-two individuals participated, comprising both staff and students at a university. 

The majority of participants were aged between 18 and 24 (58%), with a relatively 

even spread over the other age groups up to age 55 (25-34 – 12%; 35-44 – 13%; 

45-54 – 15%), and one respondent aged above this (2%). The sample was 

dominated by female respondents, with only 27.5% being male, suggesting that the 

participants were mainly young females. Considering participation in the office case 

study was dominated by young male professionals, this could have proved 

problematic, making the data incomparable to the case study. However, there were 

no significant gender differences with regard to the TPB constructs in the case 

study, so this was not considered detrimental to the study.  

 Participants were divided into two groups; TPB and control. Both groups were 

exposed to the same primary distracter tasks, and simulated workplace LCB, but the 

experimental manipulation for the TPB group reduced PBC. When responding to 

images, these individuals were required to press a different key depending on 

whether the image was a printer, computer or a light, and were also given a time 

limit for the primary task. These manipulations made simulated workplace LCB less 

convenient to do, and aimed to make individuals feel like they had less time to do 

so, which was predicted to reduce PBC.  
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5.1.3.2. Materials 

Three laptops were used, with one being positioned central to the participant, 

and the other two positioned either side.  The tasks on the laptops were constructed 

using e-prime. The surrounding laptops constantly showed an image of an open-plan 

office, and occasionally an image of a printer, computer or a light bulb would appear 

which participants could remove (“turn off”) by pressing the relevant key on the 

corresponding laptop. This increased ecological validity, as workplace LCB is not 

exclusive to the computer the individual is working on, but occurs around them. It 

was imperative that the laptops were positioned in the same place for each 

participant, as varying the degree to which they were in their peripheral vision would 

have confounded the results, as some participants would be able to notice images 

appearing more readily than others if the position differed.  

To standardise across all participants, the length of time each image 

appeared on the screen was limited to 10 seconds. If they responded within this 

time, the slide state changed, whereby the image was no longer viewable for the 

remainder of the 10 seconds. If individuals did not respond, the image removed 

itself. Although not all electrical items in the workplace turn themselves off, apart 

from those that go into standby, this was considered a necessary procedure; 

otherwise individuals not engaging in simulated workplace LCB would see one image 

the whole time, and not have the delays between images, meaning the results would 

not be comparable across participants, due to them seeing varying numbers of 

stimuli and delays. Participants could not respond during the delay time that 

followed each image, meaning if the images were not standardised to 10 seconds, 
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individuals not responding would still have the image present their “consumption” 

would be significantly greater even when they may not be responding significantly 

less.  This did not reduce the comparability to actual workplace LCB as sometimes 

other individuals turn items off.  

Simulated LCB was assessed at two points (pre and post-intervention) and for 

each stage time participants were given the opportunity to respond to 15 images on 

each laptop. The total time for each stage, comprised of the images being displayed 

and the delays between each, totalled six minutes, as this was the estimated length 

of time it would take to simultaneously complete the primary tasks, constituting the 

time limit set for the TPB group. Each delay was a different length of time ranging 

from 10 to 20 seconds, and the order in which these delays occurred varied for each 

laptop, so images were not appearing at the same time on either side of the 

participant. This variation made the experiment more realistic as different items do 

not turn on at the same time, and it meant that participants were required to keep 

both screens in their peripheral vision, whereas if every time an image appeared on 

one screen it appeared on the other, participants were likely to only pay attention to 

one screen, then respond accordingly to both. The order of the delays was exactly 

the same for both pre and post-intervention stages, to ensure that results were 

comparable.  

In the second stage, feedback was provided after every image was removed, 

informing individuals how long the item was left on and what this translated to in 

kWh. One second equated to 1 kWh, which was an ambiguous translation, but was 

considered appropriate because it made it easier for respondents to determine their 
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artificial energy consumption. This feedback was presented for 2 seconds at the end 

of the image display. If individuals had not responded, it stated that the item was 

left on for 10 seconds. Although this feedback was not provided immediately after a 

response was registered, this was not considered to be an issue as this was also the 

case in the office case study, whereby individuals received consumption information 

daily, constituting a slight delay between behaviour and feedback. Therefore, this 

was considered appropriate.   

The central laptop presented the primary distracter tasks, which were suitably 

challenging like workplace tasks, yet not too difficult so as to significantly disrupt 

simulated LCB performance and floor effects. In addition, they were designed to not 

be too easy so to provide a sufficient distraction, avoiding ceiling effects in 

secondary task performance, meaning it would be possible to identify the influence 

of the behaviour intervention.  

The first primary task was a memory task, whereby individuals were shown 

twenty non-words, each for one second, with a one second break between each. 

These non-words were randomly generated on a website (nonsense word generator, 

n.d.). Forty non-words were then displayed individually, and participants were 

required to indicate whether or not they had seen that word previously. The cover 

story for this was that their employer wanted them to contact a number of clients, 

and they were required to identify these from those that did not need to be 

contacted. When this task was presented in the post-intervention stage, this cover 

story was altered to building materials needing ordering with a different set of non-

words. This task was sufficiently demanding to ensure no ceiling effects regarding, 
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yet not too demanding to have floor effects. This is supported by several studies 

utilising memory tasks such as this when investigating dual-task performance (e.g. 

Lee & Kang, 2002). In addition, this was a recognition memory task, as opposed to a 

recall memory task, meaning it was a simpler task, and considering that small 

increases in difficulty can significantly increase the disruption in dual-task 

performance (Pashler, 1994), it was better to keep the distracter task as simple as 

possible, to prevent there being too much interference with the simulated LCB.   

The second primary task was a categorisation task with the cover story of the 

standard work task of filing, which was based upon stage one of learned 

predictiveness tasks (Le Pelley, Suret & Beesley, 2009), whereby individuals were 

presented with one of four different shapes, which were one of four potential 

colours, then depending on the combination of shape and colour they selected which 

of the two categories they belonged to. Feedback was provided following the 

selection of a category as to whether or not they were correct, to aid learning. There 

were 40 trials, with each combination presented 5 times. This was considered a 

sufficient number of trials for participants to be able to learn the categories, yet not 

learn it well enough for the task to become so easy that they responded 

automatically, as this could have led to ceiling effects in the secondary task. 

However, to determine if this number of trials was the correct choice, it was 

necessary to pilot the study. This categorisation task was considered an appropriate 

choice for this study because participants had to pay attention to be able to learn 

the categories, but would still have sufficient cognitive resources available to engage 

in simulated LCB.  
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This study made use of pre and post-intervention questionnaires, which 

within the cover story of the experiment constituted performance review 1 and 2, 

respectively. These had the same TPB questions as the questionnaires issued in the 

case study but were framed around simulated workplace LCB. It was decided to not 

assess subjective norms, as participants completed the experiment individually, 

meaning they were not influenced by others, so the questions would not have made 

sense, leading to ambiguous responses. The same questions were asked about the 

memory and categorisation tasks. These responses were of no interest to the study, 

but served the purpose of diverting attention from the true purpose of the study, 

because if individuals became aware that simulated LCB was the main behaviour of 

interest, it was likely that they would pay less attention to the primary tasks, leading 

to ceiling effects, significantly reducing our ability to assess the behaviour 

intervention.  

The questionnaire contained demographic questions, enquiring as to their age 

and gender, and established whether participants were left or right-handed. It was 

anticipated that individuals would respond to the central laptop using their dominant 

hand, as this was emphasised as the most important task, meaning that it was 

easier to respond on the laptop closest to their free hand, e.g. if someone is right-

handed, they would be more readily able respond to the left screen as their free 

hand would be on that side. This information enabled us to determine any 

differences between free and non-free hand screens.  

At the end of the pre-intervention questionnaire, there was a section requiring 

individuals to form two IIs (Gollwitzer, 1999) for the memory and categorisation 
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tasks, and one for simulated LCB. The extra II for the primary distracter tasks was to 

place more emphasis on these tasks, as actual LCB in the workplace does not have 

equal priority to an individual‟s daily tasks.  

A timer was used to time the TPB group for six minutes. Individuals were 

required to start this timer when they began the experiment, which timed them for 

the first set of tasks. If the timer went off before they completed the primary tasks, 

they were required to click the mouse, which took them to the next stage of the 

experiment. This timer was reset for the post-intervention stage.  

5.1.3.3. Design 

The study followed a mixed design, with two independent groups being 

compared across two different stages (pre and post-intervention). The two 

independent groups comprised of a control and TPB group, with PBC manipulated to 

be lower than the control group, with the behaviour intervention designed to target 

this TPB construct.  

The independent variable was whether or not participants‟ levels of PBC were 

manipulated to be low by simulated LCB being more inconvenient to do, whereby 

participants had to press a different key depending on whether the image was a 

printer, computer or light, and having a time pressure. The dependent variable for 

this experiment was the difference between the pre and post-intervention stages 

with regard to the length of time images were on the screen, whereby shorter 

response times constituted more frequent simulated LCB.  
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5.1.3.4. Procedure  

 Participants were randomly assigned to either the TPB or control group. 

Informed consent was obtained, with a slight element of deception, whereby 

participants were informed that the purpose of the study was to determine how 

individuals perform tasks in the workplace when there were other things going on 

around them. These instructions prioritised the primary tasks, as actual LCB in the 

workplace has less of a priority than workplace tasks, ensuring the conditions were 

comparable to the case study.  

 Participants were informed that they were an administration assistant working 

for an environmentally conscious company that modifies and builds buildings, which 

was comparable to the company case study. This opening statement also reiterated 

that the focus of the study was the tasks on the central screen, and that the laptops 

were present to simulate an office environment.  

Within this introduction to the study, participants were informed how to turn 

off the items on the surrounding laptops, i.e. how to remove the images, and that 

the purpose this was to reduce energy consumption. These instructions differed 

depending on group, whereby the control group were instructed to press the 

spacebar to remove the pictures, and the TPB group were required to press a 

different key depending on the picture, i.e. “l” for light, “c” for computer, and “p” for 

printer. This manipulation made LCB more inconvenient for the TPB group, reducing 

PBC.  

The TPB group were informed that they had 6 minutes to complete the 

primary tasks, whereby it should take them approximately 3 minutes for the memory 
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task, and 3 minutes for the categorisation task. If they did not complete both tasks 

by the time the timer went off, participants were instructed to click the mouse to 

take them to the next stage of the experiment. This time pressure was anticipated to 

reduce PBC for simulated workplace LCB. The control group did not have a time limit 

on how long it took them to complete the tasks.  

Following this introduction, participants were instructed to press the spacebar 

on all three laptops to continue, and the timer was started for those in the TPB 

group. Participants first completed the memory task, then the categorisation task, as 

images appeared on the surrounding laptops which participants were required to 

respond to, constituting simulated LCB in the workplace. This first stage of the 

experiment was considered the pre-intervention stage, providing baseline data from 

which to compare the influence of the behaviour intervention.  

Participants were then instructed to complete performance review 1, 

constituting the pre-intervention assessment of TPB constructs. Participants were 

informed that the purpose of this questionnaire was to determine how they found 

the tasks so far, and how they felt about performing them in the future.  

Following this, the behaviour intervention was introduced, which consisted of 

IIs, feedback and goal-setting. Participants formed two IIs regarding the memory 

task and for the categorisation task, and one for LCB. An explanation was provided 

as to what IIs were, with examples for each of the three tasks, to ensure that 

participants knew what was required of them. 

The goals set were correctly identifying 80% of the target words for the 

memory task, 80% correct category selection in the categorisation task, and to 
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respond to images on the surrounding laptops within two seconds of them 

appearing.  

Participants then completed the post-intervention stage, which followed the 

same procedure as pre-intervention, but with different words to remember and 

different categories for the primary tasks. The cover story for the memory task was 

ordering building materials, as opposed to contacting clients, with a different set of 

non-words, and individuals were required to categorise the files into either town or 

city, and the types of „files‟ were different. As opposed to deciding the category that 

different combinations of colour and shape belong to, participants categorised 

different combinations of colour (yellow, purple, orange or pink) and numbers (1, 2, 

3 or 4). It was necessary to change the stimuli because learning from the pre-

intervention stage could have influenced their performance, as well as to ensure any 

increases in simulated LCB could not be attributable to practice effects making the 

primary task easier, freeing up more cognitive resources for the secondary task. If 

this were the case it would mean that the pre and post-intervention stages would 

not be comparable, and behaviour change might not be attributable to the behaviour 

intervention. 

The post-intervention stage incorporated feedback, whereby after each 

response in the memory and categorisation tasks, individuals were told whether they 

were correct or not, and what their average percentage of correct responses was so 

far. For simulated LCB, feedback regarding how long the item had been left on was 

displayed following the removal of the image, and how much this corresponded to in 

artificial kWh.  
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Following this post-intervention stage, participants were presented with 

performance review 2, which was the same as performance review 1, from which to 

compare TPB constructs before and after the intervention to determine if it had the 

desired impact upon PBC in the TPB group, allowing evaluation of the behaviour 

intervention using the theory.  

Following completion of this questionnaire, respondents were thoroughly 

debriefed with regard to the true purpose of the study, and given sufficient details 

as to why it was necessary to use deception.  

5.1.3.5. Pilot  

Prior to the study, it was important to pilot the procedure to ensure that the 

predictions made regarding the difficulty of the tasks and ceiling and floor effects 

were true. Three staff members at the university piloted the stud. One individual 

showed floor effects, whereby they did not engage in simulated LCB, and the other 

two did this behaviour, but at the expense of the primary tasks, as they stated it was 

too difficult to simultaneously do both.  

Therefore, the primary tasks were simplified so that participants could 

complete them to a satisfactory standard whilst engaging in simulated workplace 

LCB. For the memory task, non-words were changed to real words. For the pre-

intervention memory task, this constituted male and female first names, and then 

miscellaneous objects in the post-intervention stage. The cover story remained the 

same, whereby they were contacting clients and ordering materials.  
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The categorisation was completely simplified whereby individuals were 

presented with either an image of an old or new house (pre-intervention), or a city 

or a town (post-intervention) and were required to indicate which category it 

belonged to. This was still given the same cover story, whereby they were filing for 

their employer.  

To determine if these alterations to the primary tasks had the desired effect 

on floor effects, and did not produce ceiling effects, an additional pilot study was 

completed, comprising of one staff member and three students. Their feedback 

indicated that the experiment was challenging, but they were able to complete both 

the primary and secondary tasks simultaneously, which was supported by the 

results. Therefore, this altered version of the tasks was administered for the study.  

5.1.4. Results 

 Participants were excluded from analyses if they scored lower than 60% on 

the memory or categorisation tasks, as this indicated that they were not properly 

engaging with the task, which could have increased secondary task performance. In 

addition, participants not engaging in simulated LCB at all were removed as they 

were not completing the experiment properly. These exclusion criteria led to the 

removal of two pieces of data, leaving 40 for further analyses.  

 The total length of time participants took to respond to the images on the two 

surrounding laptops was standardised against pre-intervention levels for each group, 

to ensure that both groups were starting from the same point, to enable 

comparisons to be made between groups. The total sample size was 40, with 20 in 

each group. A two-way ANOVA assessed the difference between the control and TPB 
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group with regard to workplace LCB across the two stages, as depicted in figure 17, 

revealing a significant interaction between group and experimental stage (F(1,38) = 

5.963, p = .019), as well as a main effect of stage (F(1,38) = 7.944, p = .008).  

 

Figure 17: Mean of standardised total response time to images on the two surrounding laptops in the 

control and TPB groups across the pre and post-intervention stages.  

 The difference between the total length of time participants took to respond 

to images on the screen closest to their free hand, i.e. the screen on the side 

opposite to their dominant hand, and the one furthest away was also assessed for 

each group to determine if there were any differences depending on the location of 

the free hand. Figure 18 depicts this comparison for the control group. There was a 
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significant interaction between screen and experimental stage (F(1,38) = 16.099, p 

< .001).  

 

Figure 18: Mean of standardised total response time to images on the laptop nearest participants‟ 

free hand and the one on the opposite side in the control group across the pre and post-intervention 

stages.  

 Figure 19 displayed this comparison for the TPB group. In this case, the 

interaction between screen placement and experimental stage was not significant 

(F(1,38 = 1.513, p = .226). There was a main effect of stage (F(1,38) = 18.111, p < 

.001).  
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Figure 19: Mean of standardised total response time to images on the laptop nearest participants‟ 

free hand and the one on the opposite side in the TPB group across the pre and post-intervention 

stages.  

 Prior to determining if the intervention had the desired impact upon the TPB 

constructs, it was imperative to ensure that the items measuring each construct 

displayed internal consistency. The four items assessing PBC had internal 

consistency for both the pre (n=65; α = .601) and post-intervention (n=65; α = 

.709) questionnaires, as did the four items measuring attitude (n=65; pre: α = .743; 

post: α = .768). The same effect was found for the three items measuring intention, 
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which showed internal consistency in both the pre (n=65; α = .713) and post-

intervention (n=65; α = .747) questionnaires.  

 Several multiple regression analyses were computed upon each group the 

mean responses to each of the items assessing each construct, following the same 

methodology of analysis as in the office case study, with the outcome measure being 

self-reported past behaviour. The results of the multiple regressions for the control 

group in the pre-intervention stage are depicted in figure 20. Attitude and PBC 

significantly explained behavioural intentions (n=20; R2=.39, F(2,17)=7.071, 

p=.006), accounting for 39% of its variance. PBC significantly predicted intention 

(β=.528, p=.01), but attitude did not (β=.32, p=.099). However, intention and PBC 

did not significantly account for the variance in behaviour (n=20; R2=.186, 

F(2,17)=3.17, p=.068) prior to the intervention.  

 

Figure 20: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the control group for the pre-intervention stage. Solid lines indicate 

significance at the .05 level, and dashed lines symbolise non-significance. 

 Figure 21 illustrates the multiple regression analyses for post-intervention in 

the control group. Attitude and PBC significantly accounted for intentions (n=20; 
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R2=.383, F(2,17)=6.907, p .006), explaining 38.3% of the variance, whereby PBC 

significantly predicted behavioural intentions (β=.594, p=.004), but attitude did not 

(β=.284, p=.134). Much like in the pre-intervention stage, intention and PBC did not 

significantly explain the variance in self-reported past behaviour (n=20; R2=138, 

F(2,17)=2.525, p=.11).  

 

Figure 21: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the control group for the post-intervention stage. Thick solid lines 

indicate significance at the .01 level, and dashed lines symbolise non-significance. 

 The same multiple regression analyses were computed for the TPB group. 

The pre-intervention analysis is depicted in figure 22. Attitude and PBC significantly 

explained behavioural intentions (n=20; R2=.386, F(2,17)=6.978, p=.006), 

accounting for 38.6% of its variance. Attitude significantly predicted behavioural 

intentions (β=.622, p=.007), but PBC did not (β=.096, p=.641). In addition, PBC 

and intention significantly accounted for self-reported past behaviour (n=20; R2=.38, 

F(2,17)=6.828, p=.007), explaining 38% of variance in simulated workplace LCB. 

PBC significantly predicted behaviour (β=.562, p=.01), but intention did not 

(β=.205, p=.308).  
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Figure 22: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the TPB group for the pre-intervention stage. Thick solid lines indicate 

significance at the .01 level, thin solid lines indicate significance at the .05 level, and dashed lines 

symbolise non-significance. 

 The results of post-intervention analyses of the TPB constructs for the TPB 

group are illustrated in figure 23. Behavioural intentions were significantly accounted 

for by attitudes and PBC (n=20; R2=.434, F(2,17)=8.293, p=.003), which explained 

43.4% of the variance. Attitude significantly predicted intention (β=.495, p=.033), 

but PBC did not (β=.286, p=.2). PBC and intentions were found to significantly 

account for self-reported past behaviour (n=20; R2=.547, F(2,17)=12.456, p<.001), 

explaining 54.7% of behavioural variance. In addition, both PBC (β=.462, p=.026) 

and intention (β=.405, p=.047) predicted simulated workplace LCB.  
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Figure 23: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the TPB group for the post-intervention stage. Thin solid lines indicate 

significance at the .05 level, and dashed lines symbolise non-significance. 

 5.1.5. Discussion   

 It is clear from the results of this study that utilising the TPB (Ajzen, 1985, 

1991) can significantly increase the effectiveness of behaviour interventions to 

promote workplace LCB, as demonstrated by the TPB group showing a significantly 

greater increase in simulated workplace LCB. In addition, the multiple regression 

analyses indicated that the intervention altered behaviour in the way it aimed to, 

whereby the strength of the relationship between intentions and behaviour increased 

as a result of a reduced influence of PBC, which was evident in the TPB group but 

not the control.  

 These findings are in line with that of other researchers finding that utilising 

the TPB in behaviour interventions leads  to significant changes in behaviour. For 

example, Darker et al. (2010) found that a behaviour intervention to increase PBC 

regarding walking behaviour, significantly increased the target behaviour, as well as 

PBC and behavioural intentions. However, Darker et al. did not compare the impact 
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of the behaviour intervention on individuals for whom it was relevant, i.e. those with 

low PBC, and for whom it was not, meaning that the significant increase in 

behaviour was not necessarily attributable to the use of the TPB. In this study, 

however, this comparison was made, providing evidence that utilising this theory 

improves the success of PEB interventions.  

 The results of the multiple regression analyses provide an evaluation of the 

intervention using theory. No changes were found from pre to post-intervention in 

the control group. However, in the TPB group, only PBC predicted simulated 

workplace LCB in the pre-intervention stage, much like in the office case study. The 

only difference in the behavioural antecedents between this study and the office 

case study was that intention did not significantly predict behaviour prior to the 

intervention. This was not considered problematic as it would not altered the 

behaviour intervention design, as the aim was to increase the strength of the 

relationship between intentions and behaviour, which would have been necessary if 

there was no relationship between these factors. This provides further evidence for 

the findings of this study being comparable to the office case study.  

 Following the intervention both intention and PBC were found to have a 

significant impact upon simulated LCB in the TPB group, indicating that the 

intervention had the desired impact upon the behavioural antecedents, whereby it 

increased the relationship between intentions and behaviour. This provides further 

evidence for Hardeman et al.‟s (2002) investigation into studies designing, 

developing and evaluating behaviour interventions using the TPB, whereby the few 

studies that applied this approach had successful results, but the majority of studies 
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just used the theory as a predictive tool, as opposed to a developmental tool. This 

study provides evidence for the successful utility of the TPB as a developmental tool 

for PEB interventions, as suggested by Hardeman et al. (2002).  

 An interesting finding in this study was that the behaviour intervention did not 

significantly impact behaviour in the control group on the screen that was away from 

participants‟ free hand, but it did for the TPB group. This suggests that behaviour 

interventions are successful if the target behaviour is relatively easy, but utilising the 

TPB increases behaviour change of more effortful behaviours. Responding to the 

screen away from participants‟ free hand was considered more difficult than to the 

one closer to the free hand because it led to greater disturbance to the primary task, 

as individuals were required to alter their hand position. However, the current 

literature search indicates there has not been any previous research investigating 

this, so it is not possible to tie this conclusion to findings from other researchers. It 

is, however, something that should be addressed in future studies.  

5.1.5.1. Limitations 

 The conclusions drawn from this study may not be relevant to actual 

workplace LCB, as it was simulated in a laboratory environment. However, when 

designing the study this potential flaw was kept in mind, so all the necessary 

similarities to a real workplace were covered in this simulated office environment. 

For example, the target behaviour was a background activity, as LCB is in a real 

workplace, with individuals being busy with an engaging primary task. In addition, 

the TPB variables found to play the most significant role in the office study were 

highly similar to those of the TPB group, indicating that the results are comparable.  
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 Nevertheless, it was not possible to assess subjective norms due to the nature 

of the simulated environment, whereby individuals worked independently with no 

social influences. This meant that LCB was their responsibility, as opposed to being 

shared, as it would be in a real work setting. This could be problematic with regards 

to generalising the results of this study to the office case study, as this variable may 

have contributed to the success of the behaviour intervention. Nevertheless, in the 

office case study subjective norm was not found to have a significant impact upon 

LCB, indicating that social pressure was not as important as the other TPB 

constructs. Therefore, this problem was not considered to have a significant 

negative impact upon the conclusions of this study.   

 A further issue with this study was that the control and TPB group may not be 

comparable, as the target behaviour was different for each group, whereby the 

control group pressed one button to engage in LCB and the TPB group responded on 

one of three keys. However, this difference was necessary to manipulating PBC. In 

addition, the data were standardised prior to analysis so that both groups were 

assessed against the same baseline, meaning that they were comparable. Therefore, 

this issue was deemed necessary and precautions were taken to ensure that this did 

not have a significant impact upon the results.  

5.1.6. Conclusions 

 To conclude, this study provides evidence that behaviour interventions to 

increase LCB in the workplace that are designed, developed and evaluated using the 

TPB are more successful than those not employing this theory. In addition, the 

findings indicate the reason for this could be that utilising this theory increases 
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behaviours that are more difficult, which interventions not adopting this 

methodology do not address. Future research should attempt to replicate these 

findings to further establish the TPB as a developmental tool for PEB interventions.  

5.2. Determining which intervention techniques had the most 

impact 

5.2.1. Introduction 

 The previous study clearly illustrated that utilising the TPB as a developmental 

tool increases the proficiency of PEB interventions, and therefore contributed to the 

success of the office case study, as opposed to energy reductions being a result of 

the BCTs chosen. To develop upon these findings, it is important to establish 

whether it was a particular BCT that led to this success or if it was a result of their 

combination. 

  This information would expand upon Michie et al.‟s (2008) work regarding the 

development of a taxonomy mapping BCTs onto theoretical constructs. They were 

able to reach reasonable argument (75% inter-rater reliability) regarding precise 

definitions of BCTs and the behavioural determinants that they map onto. However, 

this work is in its early stages and is currently exploratory, whereby it has not been 

empirically tested. It is anticipated that establishing whether a specific BCT or a 

combination of them led to the increase in LCB in the office case study would 

contribute toward Michie et al.‟s work, as it is already known from the previous study 

that the theoretical constructs targeted were PBC and the link between behavioural 

intentions and behaviour.  
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5.2.1.1. Aims and Hypotheses 

 The aim of this study was to determine whether it was the individual BCTs or 

their combined effect that led to the increase in workplace LCB. Considering IIs and 

feedback in conjunction goal-setting were chosen to target the behavioural 

determinants, as they both address different aspects of PBC and intentions, it is 

anticipated that the behaviour intervention will have greater success when they are 

combined. Therefore, the hypothesis for this study is as follows: 

1. Participants in the group exposed to both IIs and feedback with a goal will 

show a greater increase in simulated LCB, in comparison to the groups 

exposed to IIs only, feedback with a goal only and no intervention.  

2. Participants in the group exposed to both IIs and feedback with a goal will 

show a greater increase in the strength of the relationship between intentions 

and behaviour, in comparison to the groups exposed to IIs only, feedback 

with a goal only, and no intervention. 

5.2.2. Method  

5.2.2.1. Participants 

 Participants were recruited using incentives, whereby students received 

course credit and all participants were entered into a prize draw. Sixty-five 

individuals participated in this study, including both staff and students from a 

university. Approximately 71% of participants were female, indicating a slight over-

representation of this gender in the sample. The largest proportion of participants 

(35%) came from the 18-24 age group, followed by 28% being aged between 25 
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and 34. This indicates that the sample from predominantly young females, which 

may not be comparable to the office case study, which was dominated by young 

male professionals. Nevertheless, there were no age or gender differences found in 

the office case study, so this was not considered problematic for the study. 

 Participants were randomly assigned to one of four groups. The first was the 

control group, which was not exposed to a behaviour intervention, and then the 

other three groups were divided up depending on whether they formed IIs only, 

received feedback in conjunction with goal-setting only, or both. Feedback and goal-

setting were not investigated separately, as goals were incorporated to boost the 

effectiveness of feedback, rather than as a separate BCT, because previous research 

has indicated that these BCTs are more effective in combination (Becker, 1978). 

Fifteen individuals participated in the control, IIs only and feedback only groups, and 

the II plus feedback group comprised of 20 participants.  

5.2.2.2. Materials 

 The materials used for this study were exactly the same as those for the 

previous study, whereby three laptops were positioned in front of the participant, 

with the central laptop running memory and categorisation tasks on e-prime, and 

the surrounding laptops ran the simulated LCB task. Participants in all groups were 

exposed to the same procedure as individuals in the TPB group in the first study, 

whereby individuals were required to press a different key depending on the image 

for simulated LCB, and were timed on the primary tasks using a timer. Participants 

were the same as the TPB group, as opposed to the control group, to manipulate 
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the TPB variables to be similar to the office case study, to ensure the two studies 

were comparable.  

 The same pre and post-intervention questionnaires to assess TPB variables as 

the prior study were issued to all participants. A key modification from the first study 

regarded the behaviour intervention for individuals in the different experimental 

groups. The section eliciting IIs at the end of the pre-intervention questionnaire was 

removed for participants in the control and feedback groups. For the feedback 

group, this was replaced with a statement informing them that their employer would 

like to improve their work performance by providing them with feedback when next 

completing the tasks, along with the goals that they were required to work toward. 

In addition, the feedback element and the goals were removed from the 

questionnaire and second round of the tasks for individuals in the IIs only and 

control groups.  

5.2.2.3. Design 

 This study followed a mixed design, whereby four independent groups were 

compared across two different points in time (pre and post-intervention), comprised 

of a control, IIs only, feedback only and an II plus feedback group.  

 The manipulation between the groups constituted the type of behaviour 

intervention they were exposed to, whereby they received feedback with a goal, IIs, 

both or neither. The dependent variable was the difference between the pre and 

post-intervention stages with regard to the length of time images were on the 

screen, whereby shorter response times constituted higher levels of simulated LCB.  
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5.2.2.4. Procedure 

 Participants were randomly assigned to either the control, IIs only, feedback 

only or II plus feedback group. This study followed the same procedure as the TPB 

group in the study discussed in chapter 5.1, with the only differences being the 

behaviour intervention. Following the pre-intervention questionnaire, the IIs only 

and II plus feedback groups were required to form IIs regarding the memory, 

categorisation and LCB tasks in the same manner as in the previous study, whereas 

the feedback only and control groups were not required to do this. For the feedback 

only group and the II plus feedback group, participants were informed of their 

behaviour goals for the primary and secondary tasks following the questionnaire, 

whereas the IIs only and control groups were not. During the post-intervention 

stage only the feedback only and II plus feedback groups received feedback after 

each of their responses to the three tasks. This element was removed for the II only 

and control groups. The study then continued to follow the same procedure as the 

previous study.   

5.2.3. Results 

 Prior to analysis, the simulated workplace LCB was standardised against the 

baseline for each group. This was a necessary step because all groups had differing 

baselines, so in order for them to be directly comparable they needed to start at the 

same point. The total sample size was 65, with 20 in the IIs plus feedback group 

and all groups being made up of 15 people each. A one-way repeated measures 

ANOVA, as depicted in figure 24, indicated that there was a significant interaction 

between stage and group (F(3,61)=4.471, p=.007).  
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Figure 24: Mean of standardised total response time to images on the two surrounding laptops in the 

control, implementation intention only, feedback only and implementation intention plus feedback 

groups across the pre and post-intervention stages.  

 To determine where the difference lay a one-way ANOVA compared the 

difference between pre and post-intervention simulated LCB between the four 

groups. There was a significant difference between the four groups (F(3,61)=5.433, 

p=.002), with Tukey post-hoc comparisons revealing the difference to lie between 

the II plus feedback group and the control (p=.011) and feedback only groups 

(p=.005), but not the IIs only group (p=.056), although this did approach 

significance. There were no significant differences between the control, IIs only and 

feedback only groups.  
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 To determine if the behaviour intervention had differing impacts depending 

upon the placement of the screen, i.e. whether it was on the side of participants‟ 

free hand or not, several one-way ANOVAs were computed. There was not a 

significant interaction between placement of the screen and experimental stage for 

the control (F(1,28)=1.76, p=.195), IIs only (F(1,28)=1.841, p=.186), feedback only  

(F(1,28)=1.56, p=.222), or II plus feedback groups (F(1,38 = 1.513, p = .226).  

 Prior to analysing questionnaire responses, internal consistency was 

established. The four items assessing attitudes displayed internal consistency in both 

the pre (n=65; α=.744) and post-intervention questionnaires (n=65; α=.838), as did 

the four items measuring PBC (n=65; pre: α=.857; post: α=.891) and three items 

establishing behavioural intentions (n=65; pre: α=.744; post: α=.745). Therefore, 

all questionnaire items were retained for subsequent analyses.  

 Several multiple regression analyses were computed for each group to 

determine if the intervention had the desired impact upon the behavioural 

antecedents, i.e. an increase in the relationship between intentions and behaviour, 

and a decrease in the direct impact PBC had. Figure 25 illustrates the pre-

intervention profile for the control group. Attitude and PBC explained a significant 

amount of variance in intention (n=15; R2=.418, F(2,12)=6.035, p=.015), with 

attitude significantly predicted intention (β=.659, p=.007), but not PBC (β=.209, 

p=.327). PBC and intention did not significantly account for the variance in 

simulated LCB (n=15; R2=-.014, F(2,12)=.905, p=.43).  
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Figure 25: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the control group for the pre-intervention stage. Thick solid lines 

indicate significance at the .01 level, and dashed lines symbolise non-significance. 

 Figure 26 depicts the impact TPB variables had upon simulated LCB in the 

post-intervention stage for the control group. Attitude and PBC significantly 

accounted for 46.3% of the variance in behavioural intentions (n=15; R2=.463, 

F(2,12)=5.163, p=.024). Opposite to the pre-intervention profile, PBC significantly 

predicted intentions (β=.665, p=.01), but attitude did not (β=.404, p=.091).  PBC 

and intention significantly explained 64.8% of behavioural variance (n=15; R2=.648, 

F(2,12)=11.022, p=.002), with PBC having a significant direct effect (β=.777, 

p=.003), but intention not (β=.235, p=.818).  
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Figure 26: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the control group for the post-intervention stage. Thick solid lines 

indicate significance at the .01 level, thin solid lines indicate significance at the .05 level, and dashed 

lines symbolise non-significance. 

 Pre-intervention behavioural antecedents for the IIs only group are illustrated 

in figure 27. PBC and attitudes significantly accounted for 72.5% of the variance in 

intentions (n=15; R2=.725, F(2,12)=15.815, p<.001), with PBC having a significant 

influence upon this construct (β=667, p=.002), but attitudes did not (β=.293, 

p=.118). When assessing behavioural variance, 42.2% was significantly explained by 

intention and PBC (n=15; R2=.422, F(2,12)=4.375, p=.037), but neither PBC 

(β=.087, p=.822), nor intention (β=.577, p=.151) had a significant individual impact 

upon simulated LCB.  

 

Figure 27: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the IIs only group for the pre-intervention stage. Thick solid lines 

indicate significance at the .01 level and dashed lines symbolise non-significance. 
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 Figure 28 depicts the impact the behaviour intervention had upon the TPB 

variables in the IIs only group. Attitude and PBC no longer had a significant impact 

upon behavioural intentions (n=15; R2=.302, F(2,12)=2.592, p=.116). In addition, 

PBC and intention did not significantly account for the variance in simulated LCB in 

the workplace (n=15; R2=.229, F(2,12)=1.781, p=.21).  

 

Figure 28: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the IIs only group for the post-intervention stage. Dashed lines 

symbolise non-significance. 

 The behavioural antecedents for the feedback only group were analysed next, 

with their pre-intervention behavioural profile illustrated in figure 29. PBC and 

attitude significantly accounted for the 47.8% of the variance in behavioural 

intentions (n=15; R2=.478, F(2,12)=5.502, p=.02), with both PBC (β=.46, p=.048) 

and attitude (β=.516, p=.029) having a significant impact. Intention and PBC 

significantly explained 58.2% of behavioural variance (n=15; R2=.582, 

F(2,12)=8.366, p=.005), with PBC having a significant direct impact (β=.669, 

p=.008), but intention not (β=.171, p=.431).  



pg. 140 
 

 

Figure 29: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the feedback only group for the pre-intervention stage. Thick solid 

lines indicate significance at the .01 level, thin solid lines indicate significance at the .05 level, and 

dashed lines symbolise non-significance. 

 Figure 30 illustrates the influential TPB constructs following the intervention in 

the feedback only group. Attitude and PBC accounted for 52.4% of the variance in 

behavioural intentions (n=15; R2=.524, F(2,12)=6.593, p=.012), with attitude 

having a significant influence (β=.686, p=.005), but PBC not (β=.29, p=.172). 

Intention and PBC were not found to significantly account for the variance in 

simulated LCB (n=15; R2=.274, F(2,12)=2.264, p=.146).  
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Figure 30: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the feedback only group for the post-intervention stage. Thick solid 

lines indicate significance at the .01 level and dashed lines symbolise non-significance. 

 The final group to be analysed was the II plus feedback group, whose pre-

intervention analysis is depicted in figure 31. Attitude and PBC significantly explained 

38.6% of the variance in behavioural intentions (n=20; R2=.386, F(2,17)=6.978, 

p=.006), with attitude having a significant influence (β=.622, p=.007), but PBC not 

(β=.096, p=.641). PBC and intention significantly accounted for 38% of self-

reported past behavioural variance (n=20; R2=.38, F(2,17)=6.828, p=.007). PBC 

significantly predicted behaviour (β=.562, p=.01), but intention did not (β=.205, 

p=.308).  

 

Figure 31: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the II plus feedback group for the pre-intervention stage. Thick solid 

lines indicate significance at the .01 level, thin solid lines indicate significance at the .05 level, and 

dashed lines symbolise non-significance. 

 When assessing the behavioural determinants following the behaviour 

intervention, as illustrated in figure 32, attitudes and PBC significantly accounted for 
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43.4% of the variance in behavioural intentions (n=20; R2=.434, F(2,17)=8.293, 

p=.003). Attitude significantly predicted intention (β=.495, p=.033), but PBC did not 

(β=.286, p=.2). PBC and intentions significantly explained self-reported past 

behaviour (n=20; R2=.547, F(2,17)=12.456, p<.001), accounting for 54.7% of 

behavioural variance. In addition, both PBC (β=.462, p=.026) and intention 

(β=.405, p=.047) predicted simulated workplace LCB.  

 

Figure 32: A visual representation of the results of the 2 multiple regressions that tested if attitude 

and PBC had a significant influence upon intentions, and if intention and PBC significantly influenced 

self-reported past behaviour in the II plus feedback group for the post-intervention stage. Thin solid 

lines indicate significance at the .05 level, and dashed lines symbolise non-significance. 

5.2.4. Discussion 

 This study demonstrated that combining the BCTs of IIs and feedback with a 

goal significantly greater increased simulated workplace, in comparison to when they 

were delivered separately. However, the difference between pre and post-

intervention LCB levels was not significantly different between the IIs only and II 

plus feedback group, although it did greatly approach significance (p=.056), 

indicating that IIs may have played more of a role in the significant reduction in 

energy consumption in the office case study than feedback. However, the IIs only 
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group was not significantly different from the control group, indicating that it is more 

likely that the combination of BCTs were responsible for the case study‟s success.  

 The finding that only the II plus feedback group showed a significant 

reduction in energy consumption in comparison to the control group is not in line 

with previous research, which has found both IIs and feedback with a goal to be 

useful tools for increasing PEB.  For example, Holland, Aarts and Langendam (2006) 

found that forming IIs significantly increased recycling behaviour when it was issued 

in isolation, and McCalley and Midden (2002) demonstrated that providing feedback 

with a goal significantly increases simulated LCB, as indicated by a 20% reduction in 

energy consumption. A potential explanation for this could be that these BCTs only 

produce significant results in combination for this particular behaviour. This is 

supported by Osbaldiston and Schott (2012) who concluded that there is not one 

“silver bullet” for promoting general PEBs, but that different interventions are 

effective for different behaviours. This was demonstrated in their meta-analysis 

where they found social modelling and commitment to effectively increase energy-

saving behaviours in the household, and making it easy and rewards to best 

promote curbside recycling. However, McCalley and Midden (2002) found feedback 

combined with goal-setting to significantly increase simulated LCB, but this was with 

regards to home energy conservation, as opposed to workplace. Therefore, it is 

likely that the lack of behaviour change in the IIs only and feedback only groups was 

due to these methods not being effective for simulated workplace LCB when issued 

separately.  
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 Unfortunately, it was not possible to provide further insight into Michie et al.‟s 

(2008) work regarding mapping BCTs onto theoretical constructs, as the groups 

were not comparable with regards to the TPB constructs. All groups had differing 

pre-intervention behavioural profiles, meaning that although the behaviour 

intervention aimed to increase the actualisation of behavioural intentions and reduce 

the direct influence of PBC, these may not have been issues for some of the groups. 

For example, PBC did not have a direct influence upon behaviour for the IIs only 

group, but had a very significant impact for individuals in the feedback only group. 

Therefore, all groups were not starting from the same baseline with regards to the 

theoretical constructs, meaning it was not possible to evaluate the intervention using 

the theory and ascertain the BCTs that influenced the individual constructs.   

 A potential alternative explanation for the finding that the II plus feedback 

group could relate to depth of processing (Craik & Lockhart, 1972), whereby the 

increased number of BCTs the respondent is exposed to leads to deeper processing, 

which creates a more durable memory trace. This could cause the respondent to be 

more likely to remember the intervention, translating into an increased reduction in 

simulated workplace LCB. However, in much previous research investigating depth of 

processing, the mechanism increasing this depth related to how the information is 

processed, i.e. semantically, as opposed to the quantity of the information (Rose & 

Craik, 2012), indicating it may not be an issue for this type of research. 

Nevertheless, future research could control for this to determine if this is the case. 

The most accurate way to do this would be to utilise brain imaging techniques, e.g. 

functional magnetic resonance imaging, as previous research has shown that deeper 

levels of processing are associated with more brain activity (Kapur et al., 1994). 



pg. 145 
 

However, considering the aim of this project is to determine effective ways to reduce 

energy consumption in the workplace and establish the importance of behavioural 

methods even when energy-saving technology is in place, accounting for depth of 

processing was not considered a priority for future research. 

5.2.4.1. Limitations 

 A key flaw was the groups having different baseline behavioural profile 

baselines. Firstly, this meant that it was not possible to evaluate the success of the 

three different behaviour interventions using the TPB, as the groups were not 

comparable. Due to this, it is possible that these findings are not relevant to the 

office case study, as individuals in all the groups did not have the same pre-

intervention behavioural profile as participants in the case study, even though they 

all had the same manipulation.  

 Considering these differences were apparent prior to the differentiation of the 

groups, it raises questions regarding the reliability of the questionnaire to accurately 

represent the contributions the TPB variables have upon simulated workplace LCB. 

However, internal consistency was established, indicating that the items did measure 

the constructs they intended to. In addition, it is possible that the relatively small 

sample sizes in the control, II‟s only and feedback only groups (n=15) reduced the 

ability of the multiple regression to accurately establish the impact of the 

behavioural determinants. This is supported by the II plus feedback group displaying 

the intended baseline behaviour profile, with a larger sample size (n=20). Therefore, 

future research should attempt to replicate this study with a larger sample, to more 

reliably investigate the impact these BCTs have upon simulated workplace LCB.  
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5.2.5. Conclusions 

 It can be concluded from this study that combining IIs and feedback with a 

goal leads to significantly greater behaviour change, in comparison to when these 

intervention methods are administered individually. However, it is not possible to 

reasonably conclude from this study that the same mechanisms were responsible for 

the significant reduction in energy consumption in the office case study, due to the 

lack of comparability with regards to the behavioural antecedents.  

5.3. Conclusions 

 These computer-based studies aimed to establish why there was a significant 

change in behaviour in the office case study. It was clear from the first study that 

designing, developing and evaluating a behaviour intervention using the TPB 

significantly increased the proficiency of the behaviour intervention to increase LCB 

in the workplace. This adds to the body of literature indicating the use of the TPB as 

a developmental tool, and future research should aim to replicate and expand these 

findings in order to further establish this.  

 It was not possible from the second study to draw any firm conclusions 

regarding the BCTs that had the most influence upon behaviour change in the case 

study, as the two studies were not comparable. However, it was concluded that 

combining IIs and feedback with a goal leads to significant increases in simulated 

workplace LCB, in comparison to when these intervention methods were 

administered separately.   
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Chapter 6: Other Case Studies 

6.1. University case study 

6.1.1. Introduction 

 Following the success of the office case study, a second study was conducted 

to determine if this methodology would have a similar impact in a different 

workplace setting.  It was important to establish this as every workplace is different, 

and the behaviour of employees in different organisations is likely to be influenced 

by alternative underlying factors. This second study was conducted in a university, 

differing from the case study in that it was in the public sector, as opposed to 

private. There are several differences between public and private sector companies, 

which could lead to differences in the motivators and inhibitors to LCB in the 

workplace, e.g. increased profits in private companies can lead to higher bonus or 

salary for employees, whereas it does not make a large difference in public sector 

companies, meaning monetary factors may be more of a motivator for private 

companies. Therefore, it was necessary to determine if the methodology of 

designing, developing and evaluating a behaviour intervention using the TPB (Ajzen, 

1985, 1991) can have successful results in a university workplace.  

 Although the TPB successfully accounted for LCB in the workplace in the 

office case study, there was still 46% unaccounted for. Many of the responses given 

to the open-ended questions enquiring as to why individuals do and do not currently 

engage in the target behaviour were related to morals, e.g. “because it‟s the right 

thing to do” and “it‟s my duty”. Research investigating a moral expansion of the TPB 
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has been rather ambiguous, with some studies finding it to be successful (Harland, 

Staats & Wilke, 1999), and others not (Kaiser and Scheuthle, 2003), which has been 

attributed to moral norms being incorporated within attitudes. For example, Kaiser 

(2006) found attitude and moral norms to have 89% and 100% shared variance. 

However, Kaiser suggested that including anticipated feelings of moral regret 

(AFMR) may boost the explanatory power of the TPB, and this is not part of an 

individual‟s attitude. Kaiser found including AFMR in the theory accounted for 70% 

and 92% of intentions to engage in conservation behaviours, which is significantly 

greater than the TPB individually in the office case study. However, Kaiser only 

assessed the explanatory power of these variables with regard to behavioural 

intentions, as opposed to actual behaviour. Therefore, AFMR may not actually 

significantly increase explanation of behavioural variance. Nevertheless, the TPB 

accounted for 58% of behavioural intentions, which is less than the 70% and 92% 

explained by the addition of AFMR. Therefore, questions assessing AFMR were 

incorporated into the initial behavioural analysis from which to develop the 

behaviour intervention.   

6.1.1.1. About the company 

 The university campus was spread out in various locations, with each site‟s 

energy consumption being monitored using smart meters, which provided accurate 

half hourly energy consumption data for electricity, gas and water separately, with 

roughly two hundred meters in place. The university had a target to reduce energy 

consumption by 12% from 2007 to 2013, with a 3% saving reduction aimed for each 

year.  



pg. 149 
 

 The target university had already implemented some low scale behaviour 

interventions, which mainly consisted of posters and prompts by lights, which have 

not had a significant impact upon energy consumption. In addition, investments 

have been made in energy-saving technology, which had led to approximately 20-

30% savings in target buildings. However, not all buildings have been targeted, 

meaning that the overall reduction has not been great. In addition, as Winter and 

Koger (2004) suggested, these technological advances do not reach their full 

potential unless behaviour is also targeted. Therefore, it was necessary to determine 

a way to promote LCB in the workplace.  

 When assessing engagement with reducing energy consumption in 

employees, the only department that appeared to be interested was the finance 

department. The largest resistance came from the sports facilities, which had the 

most investments in energy-saving technology. In the office case study, the target 

group were interested in saving energy, so applying our methodology to a more 

resistant group of individuals would further test its ability to produce positive results. 

Therefore, the sports facilities were the focus of the project, as it was not possible to 

target the entire university, due to the large number of different campuses and them 

not all being metered individually.   

6.1.1.2. Sports facilities 

 The main sports facility at the university accounted for 10% of the university‟s 

overall energy consumption due to the large amount of energy required to light up 

the various sport‟s courts. The lighting system that was previously in place was 

operated by a screen, which did not provide sufficient information regarding which 
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buttons turned on what area, meaning employees would turn them all on for the 

whole day, even though they were often not required, leading to a lot of energy 

being wasted. The university updated the lighting system, so that the screen 

operating the lighting had scenes, e.g. badminton, meaning that if a particular court 

needed lighting, that scene could be selected and only the required lights would be 

on. Once switched on, lights were set to turn off after two hours, to prevent them 

being left on for long periods of time, which reduced energy consumption by 35%. 

 However, due to technology helping this department achieve its energy-

saving goals, minimal effort was made to change behaviour, leading to issues 

remaining with the new system, whereby areas were still turned on when they did 

not need to be. Therefore, there was sufficient scope to change behaviour to further 

boost energy-savings. The other university sports facilities did not benefit from any 

energy-saving technology, suggesting that comparisons could be made regarding 

the impact of TPB-based behaviour interventions in workplaces of this nature with 

and without energy-saving technology. However, the other sports facilities were very 

varied, e.g. gymnasiums, swimming pools, tennis courts, etc, meaning that they had 

different energy demands, and were therefore not comparable. Therefore, only the 

main sports facility was targeted in this study.  

 A key difference between this workplace and the first case study was the 

nature of the work. Individuals in the office case study had individual workplaces, 

whereas in this setting they were shared. For example, the receptionists worked 

shifts, so the individual working a morning shift did not need to turn the computer 

off as it was required for the next shift. Plus, many individuals in the target 
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workplace moved around to different facilities, reducing the perception of individual 

responsibility for any equipment, whereas participants in the first case study had 

more individual responsibility as they had their own workspace. This was likely to 

increase the challenge of promoting LCB in this workplace, as individuals were less 

likely to take ownership of LCB.  

6.1.1.3. Aims and Hypotheses 

 The aim of this study was to determine if a behaviour intervention designed, 

developed and evaluated using the TPB and AFMR can lead to significant reductions 

in energy consumption when energy-saving technology was present. Due to the 

nature of the sports facilities, whereby only one building benefitted from energy-

saving technology and the energy usage in other facilities was not comparable, it 

was not possible to have control groups that did not receive the behaviour 

intervention, from which to compare energy consumption. The hypotheses for this 

study were as follows: 

1. The TPB variables with the addition of AFMR will accurately account for 

LCB in the sports facilities.  

2. Energy consumption in the sports facilities will be significantly reduced 

following the behaviour intervention, in comparison to baseline levels.  

6.1.2. Pre-intervention questionnaire 

6.1.2.1. Participants 

 The target population were made up of one main manager, two deputy 

managers, duty managers and general staff, totalling approximately 40 full-time 
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employees. In addition, they employed students to work part-time shifts during the 

week, which brought the total number up to approximately 100.  

 Thirty individuals responded to the pre-intervention questionnaire, 

constituting a 30% response rate. The sample was self-selecting, as participation 

was not compulsory. The largest proportion of respondents (33%) came from the 

25-34 age group, closely followed by 30% aged 18-24. Twenty per cent were aged 

between 35 and 44, 3% were aged 45-54, with 7% from both the under 18 and 

over 55 age groups. This suggests that it was a relatively young demographic. There 

was a relatively even spread of gender, with 53% male and 47% female. Almost half 

(47%) of respondents worked in the sports facilities 4-5 days a week, with 23% 

working 6-7 days a week, indicating that the majority of individuals completing the 

questionnaire were full time, and were therefore present often enough to be able to 

have a significant impact upon energy consumption.  

6.1.2.2. The questionnaire  

 The questionnaire in this case study was based upon the previous study. 

Rather than enquiring about LCB in the workplace, the questions were framed 

around energy-saving behaviour in the workplace, which is the same behaviour but 

worded in simpler terms. This amendment was made because individuals working 

within the sports facilities were not as familiar with carbon as the first case study, so 

energy-saving behaviour was a more appropriate term. Additional questions were 

included to assess the TPB variables, so that there were five questions for each 

construct, in accordance with guidance on constructing TPB questionnaires (Ajzen, 

n.d.). Although this same guidance was followed when constructing the 
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questionnaire for the first study, several questions were omitted due to lack of 

internal consistency. The only construct that did not have 5 items measuring it was 

intentions, because there was not a great deal of variation between items, so adding 

more would not have led to an increase in the ability to assess this construct. Four 

questions were added to assess AFMR, which were based upon those used in 

Kaiser‟s (2006) study, e.g. “I would feel guilty if I did not engage in energy-saving 

activities in the workplace, definitely true/definitely false”.   

 In addition, respondents indicated what they thought of the new lighting 

system on a 5-point Likert scale, ranging from very good to very bad, and their 

reasons for this response. This was important to determine as it was possible that 

individuals had problems with the this system, contributing to them not behaving in 

a conservative manner.  

 The questionnaire was issued to the manager of the sports facilities, who was 

then responsible for issuing it to sports staff in paper format. This was considered 

the best method for distributing the questionnaire because individuals did not tend 

to be based around computers to be able to complete the questionnaire 

electronically.  

6.1.2.3. Analysis of questionnaire data 

6.1.2.3.1. TPB questions 

 Prior to further analyses of questionnaire responses, internal consistency was 

established. The Cronbach‟s Alpha for the 5 items directly measuring attitude was 

.865, indicating high internal consistency. In addition, the 5 items assessing 

subjective norm showed internal consistency (n=30; α=.671), which did not increase 
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if any items were deleted. Further to this, both PBC (n=30; α=.88) and intention 

(n=30; α=.857) had high internal consistency. This meant that all items were 

retained for further analyses.  

 The 4 items measuring AFMR also had high internal consistency (n=30; 

α=.877), but this increased to .918 if one item (“If I did not engage in low carbon 

behaviour in the workplace I would feel guilty: definitely true/definitely false) was 

removed. Nevertheless, items showed high internal consistency prior to the removal 

of this item, so all points were included in subsequent analyses.   

 Overall scores were computed for each variable assessed in the questionnaire 

by calculating the mean of all the items, using the same technique as the previous 

studies. A multiple regression was computed with behavioural intention as the 

dependent variable, and attitude, subjective norm, PBC and AFMR as predictors. 

These variables were found to significantly account for behavioural intentions (n=30; 

R2=.736, F(4,25) = 21.244, p<.001), explaining 73.6% of the variance, with ACMR 

being the only significant predictor (β=.337, p=.013).  A further multiple regression 

analysis was computed to determine the impact intention, PBC and AFMR had on 

self-reported past behaviour. It was unknown where AFMR fitted into the TPB, 

therefore it was included in both multiple regressions. These factors were found to 

explain 15.6% of behavioural variance, which was not significant (n=30; R2=.156, 

F(3,26)=1.6, p=.213), with none of the variables significantly accounting for LCB in 

the workplace.  

 Considering that it was unknown where AFMR fitted within the TPB, additional 

regressions were computed to determine whether AFMR significantly accounted for 
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any of the other TPB variables. AFMR had no influence upon PBC (F(1,28) = 1.134, 

p = .296). However, it significantly explained 18.2% of the variance in attitudes, 

(F(1,28) = 7.455, p=.011), and 39.1% of the variance in subjective norms (F(1,28) 

= 19.607, p<.001). The results of the multiple regression analyses are depicted in 

figure 33.  

 

Figure 33: A visual representation of the multiple regression analyses that tested if AFMR had a 

significant influence upon attitude, subjective norm and PBC, if attitude, subjective norm, PBC and 

AFMR had a significant influence upon intention, and if intention and PBC had an impact upon self-

reported past behaviour. Thick solid lines represent significance at the .001 level, thin solid lines 

indicate significance at the .05 level, and dashed lines symbolise non-significance.  
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6.1.2.3.2. Non-TPB questions  

 When asked how often they engaged in LCB in the workplace, half of 

respondents indicated that they do so daily. Considering that 66% did LCB in the 

first case study and significant reductions in energy consumption were found, there 

was still considerable scope for behaviour change. This is supported by 33% of 

respondents reporting that they did energy-saving activities once a week or less.  

 Figure 34 illustrates the reasons individuals gave for engaging in workplace 

LCB. The most frequently reported reasons were related to saving the university 

money and helping the environment. Moral reasons were also prevalent, which could 

account for the significant impact AFMR had upon behavioural intentions.   

 

Figure 34: Responses to the question “If applicable, please list any reasons why you do currently 

engage in low carbon behaviour in the workplace”. Responses were coded and put into categories. 

 Figure 35 depicts the reasons given for not engaging in LCB. The majority of 

reasons related to lack of PBC, whereby they did not know what they could do, 

found LCB convenient and had problems with the new lighting system. From this it 
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would have been expected that PBC would have a significant direct impact upon 

behaviour, so it was unusual that it did not.  

 

 

Figure 35: Responses to the question “If applicable, please list any reasons why you do not currently 

engage in low carbon behaviour in the workplace”. Responses were coded and put into categories. 

 The majority of respondents (58%) indicated that they thought the new 

lighting system was good. However, 31% considered it to be bad, because they 

often encountered problems with it and did not find it appropriate for its use, e.g. 

only able to control certain areas as opposed to specific lights, unable to turn lights 

off when they were not in use, and it sometimes did not work or turn lights off when 

it was supposed to.  

6.1.2.4. Discussion 

 The TPB variables and AFMR significantly accounted for 74% of the variance 

in intentions, but only 16% of behavioural variance, which was insignificant. This 

means that the initial analysis of behaviour did not discover the important 
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behavioural antecedents, which proves problematic for designing and developing a 

behaviour intervention using the TPB.  

 A potential reason for this would be that individuals did not think about their 

responses sufficiently or did not understand the questions, leading to the 

questionnaire not accurately reflecting workplace LCB. This was supported by none 

of the TPB variables having a significant impact upon intentions, nor actual 

behaviour, and, considering that the TPB is a leading behaviour theory, this is 

unexpected. In addition, the reasons individuals gave for not engaging in the target 

behaviour related to a lack of PBC, so if the TPB questions accurately reflected LCB, 

this variable would have had a significant direct impact upon behaviour.  

 Responses to the non-TPB questions indicated that one way to increase LCB 

in the workplace would be to address the problems individuals had with new lighting 

system. However, much of these related to technological issues, meaning there was 

not a great deal that could be done from a behavioural perspective.  

 Other reasons that individuals gave for not engaging in the target behaviour 

related to not having an awareness of what they can do. Therefore, to explore this  

an awareness survey was constructed to ensure that this was an issue and to 

determine what aspects of LCB in the workplace they lacked awareness of, to 

determine what needed targeting.  
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6.1.3. Awareness Survey 

6.1.3.1. Participants 

 Fifteen responses were received for the awareness survey out of 

approximately 100 potential sports staff members, constituting a 15% response rate. 

As with the pre-intervention questionnaire, there was a relatively even spread of 

male and female respondents, and the majority of respondents came from the 

younger age groups. The nature of the sample was self-selecting, as it was not 

compulsory for individuals to respond to the survey.  

6.1.3.2. The awareness survey 

 A short awareness survey was constructed (Appendix I), which contained 

questions enquiring as to whether or not they were aware of the university‟s 

commitment to reduce energy consumption, the impact increased energy 

consumption can have on the environment and what they can do to reduce energy 

usage. Respondents were also asked to give examples if they indicated they were 

aware, e.g. what they could do to help, potential environmental impacts, etc. It was 

necessary for respondents to give examples to ensure that they were actually aware, 

as opposed to just responding in a socially desirable way. At the end of the survey, 

respondents indicated whether or not they thought they would benefit from 

awareness training, and if so what it should contain. Responses to this question 

were anticipated to inform behaviour intervention development.   
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6.1.3.3. Analysis of survey data 

 One hundred per cent of respondents indicated that they were aware of the 

university‟s commitment to reducing energy consumption in the workplace. Two 

thirds indicated that this commitment was in place to save money, with just over 

half stated that this was for environmental reasons. When asked about their 

awareness regarding the impact increased energy consumption has on the 

environment, 100% of respondents stated that they were aware of these impacts, 

with the most popular reported impact being global warming.  

 In addition, all respondents stated that were aware of what they could do to 

help the university reduce energy consumption in the sports facilities. The activities 

they deemed important to doing this were turning off lights, electrical equipment 

and heating. Further to this, fewer than half of respondents (47%) stated that they 

would benefit from awareness training, constituting only 7 individuals. Due to this, 

and the fact that all respondents were aware of the need to reduce energy 

consumption and what they can do to help, it was unlikely that awareness training 

would lead to significant changes in behaviour, as awareness did not seem to be a 

significant issue.  

6.1.4. Discussion  

 Insufficient data were obtained from the pre-intervention questionnaire and 

awareness survey to be able to design and develop a behaviour intervention based 

upon theory, therefore it was not possible to assess hypothesis 2. Analysis of the 

first questionnaire indicated that only AFMR influenced intention, with the TPB 

variables having no effect, and none of the factors impacting upon LCB, which was 
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unexpected considering that much of the open-ended questions suggested that PBC 

would have had a significant direct effect upon behaviour. When investigating if 

awareness was a barrier to LCB, it was found that this was not case as 100% of 

respondents indicated that they were aware of the university‟s commitment to 

reduce energy consumption, the impact of this and what they could do to help, and 

were all able to give examples for each question. The only potential avenue 

identified in the questionnaires to help reduce energy consumption was to rectify the 

problems that individuals were having with the new lighting system, but this would 

involve a technological intervention as opposed to behavioural. Therefore, a 

behaviour intervention was not constructed. 

 As discussed previously, a potential reason for this was respondents not 

completing the questionnaire properly, leading to it not accurately reflecting the 

factors underlying LCB. However, the TPB and AFMR significantly accounted for 74% 

of the variance in behavioural intentions, which was in line with Kaiser‟s (2006) 

findings of adding AFMR to the TPB explaining 70% and 92% of intentions. This 

would suggest that including AFMR when assessing LCB in the workplace does boost 

the explanatory power of the theory. However, this does not apply to actual 

behaviour, as these variables did not significant account for behavioural variance. 

Nevertheless, it is likely that this was due to respondents not paying sufficient 

attention to the questions they were answering.  

 A further problem with this study was the manager of the sports facilities, 

who displayed much resistance to the project. This proved problematic as the 

manager sets the tone for the rest of the employees. Considering that the manager 
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issued the questionnaires, it was possible that he did this without enthusiasm, 

devaluing the importance of responding to the questionnaire properly. This was 

supported by the fact that three blank questionnaires were returned, with just the 

demographic information completed. This provides further support for the data 

collected from the questionnaire not being accurate representations of behavioural 

antecedents.  

 The managerial issue was not reflected in responses to the TPB 

questionnaire, indicating that the theory has not captured an important factor that 

can influence low carbon behaviour in the workplace. Recent work regarding 

environmental transformational leadership (Graves, Sarkis & Zhu, 2013) could be 

relevant here. They investigated how this managerial style could influence 

employees‟ self determination and how this, in turn, translates into increase PEB in 

the workplace. Transformational leaders encourage employees to focus on the long 

term goals of the organisation and the group, instilling a sense of higher purpose. 

The theory behind this is that employees internalise these values championed by the 

leader and come to see them as part of their own self concepts (Bono & Judge, 

2003). Environmental transformational leaders apply this leadership style to 

environmental issues within the workplace, communicating the environmental vision 

and long-term goals, perhaps acting as role models, showing their commitment, and 

discuss the importance of sustainability, motivating employees and helping them 

work toward a vision of an environmentally friendly workplace.  

 In Grave, Sarkis and Zhu‟s (2013) study, they investigated the interplay 

between this type of leadership and the different types of motivating theorised by 
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the self-determination theory (Deci & Ryan, 1985). According to this theory there 

are two types of motivation; autonomous and external. Autonomous motivation 

comes from within the self, whereby individuals do certain behaviours because they 

find them inherently interesting, whereas external motivation comes from a belief 

that you should act, job requirements, rewards and avoiding punishment. In their 

study, Graves, Sarkis and Zhu found that autonomous motivation had a positive 

correlation with PEB, but the relationship between external motivation and PEB was 

moderated by environmental transformational leadership. If their immediate 

managers displayed this leadership style this was reflected by increases in PEB, but 

if environmental transformational leadership was low, this had a negative 

relationship with PEB. This study illustrates a potential area that could be including 

in future studies of this nature to obtain a deeper understanding of the key factors 

influencing LCB in the workplace. In the present study, it could be speculated that 

the manager displayed low environmental transformational leadership and that the 

individuals working there were more externally motivated to behave in a pro-

environmental manner, and that targeting the managers style may have aided an 

increase in workplace LCB.  

6.1.5. Conclusions 

  The TPB variables and AFMR significantly accounted for 74% of the variance 

in behavioural intentions, suggesting that including AFMR in the theory can boost its 

explanatory power. However, this did not apply when assessing actual behaviour. In 

addition, it was likely that questionnaire responses were not accurate, so AFMR may 

not have actually such a significant influence on intention. Therefore, it is not 
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possible to make conclusions regarding the utility of AFMR in increasing the 

explanatory power of the TPB in this current study, but this is an avenue to be 

explored in future research.  

 Further to this, exploring the role of environmental transformational 

leadership could also be beneficial in future research, as the TPB does not appear to 

capture the influence of manager‟s leadership style, and previous research has 

shown that this can account for instances of PEB in the workplace.  

 It can be concluded from this university case study that it is important for 

individuals in managerial positions to be on board with reducing energy 

consumption, in order to be able to change the behaviour of other staff, otherwise it 

is difficult to persuade individuals to engage. 

6.2. Industrial case study 

6.2.1. Introduction 

 It was not possible to test whether this methodology can effectively be 

applied to an alternative setting in the university. Therefore, a further case study 

was conducted to determine if it was possible to expand the findings from the first 

case study to an industrial workplace.  

 The nature of the equipment in an industrial workplace presents a greater 

challenge to reducing energy consumption through behavioural means, compared to 

an office setting, as it is often required to be left on constantly, due to issues 

starting them back up and some processes needing to be carried out 24/7. This 
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greatly reduced the scope that changing behaviour could have upon energy 

consumption. In addition, the items that individuals could engage with were low 

energy users, e.g. lighting, and it would be difficult to detect changes in these as 

they were monitored on the same meters as these large energy users, furthering the 

challenge of behaviour significantly reducing energy consumption.  

 It was not possible to determine if the inclusion of AFMR better accounted for 

workplace LCB in the university case study due to potentially inaccurate responses. 

Therefore, it was assessed in this industrial study, where it was anticipated that 

firmer conclusions could be drawn regarding its ability to help account for LCB in the 

workplace.   

6.2.1.1. About the company 

 The entire site‟s energy consumption was monitored by smart meters, which 

provided accurate half hourly data for a number of individual areas with regards to 

electricity, gas and water consumption separately. Three areas that were monitored 

individually were chosen to be targeted, which did not tend to have individuals from 

other departments frequenting within them, and therefore confounding the study.  

 Area 1 was situated within a separate building from the main site with two 

main floors. The main floor in this building was a large open plan workroom with an 

office of approximately 15 individuals attached, and the other was made up of 

several small sections with approximately 3-5 individuals working in each. In total, 

roughly 100 individuals worked within area 1. This area of the site was not 24 hours, 

so employees here worked one day shift, with some weekend working. This area 

benefitted from automated lighting, whereby lights turned off if there was no 
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movement within an area for a set amount of time. However, the lights that had 

these modifications were high ceiling lights, and there were bright lights above each 

bench that did not benefit from this energy-saving technology.  

 Area 2 was a large room on the end of the main site building, with 

approximately 80 individuals working within it on either day, afternoon or night 

shifts, as this area was in operation 24 hours a day. This area also benefitted from 

automated lighting, which turned the high ceiling lights off when there was no 

movement in an area.  

 The third area investigated was a self-contained building away from the rest 

of the site, which operated 24 hours a day, with approximately 40 individuals 

working there, on either day, afternoon or night shift patterns. 

 Each area was investigated as individual studies, as they were not 

comparable enough to each other to have one area as a control group from which to 

compare the impact of the behaviour intervention. Therefore, pre-intervention 

questionnaires were analysed separately for each group, as it was possible that the 

differing nature of the work and equipment they used would have led to different 

motivators and inhibitors to workplace LCB.  

6.2.1.2. Aims and hypotheses 

 The aim of these studies was to determine the extent to which a behaviour 

intervention designed, developed and evaluated using the TPB could increase LCB in 

an industrial workplace, leading to a significant reduction in energy consumption. 

Considering the success of this methodology in an office setting, and that previous 
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researchers (e.g. Winter & Koger, 2004) stated that to effectively reduce energy 

consumption in the workplace it is necessary to change behaviour, the hypotheses 

for this study are as follows.  

1. The TPB variables and AFMR will significantly account for behavioural 

intentions and LCB in the workplace for each of the three target areas.  

2. A behaviour intervention designed, developed and evaluated using the 

TPB and AFMR will lead to significantly reduced energy consumption, in 

comparison to baseline levels in each of the three target areas.  

6.2.2. Pre-intervention questionnaire 

 The pre-intervention questionnaire utilised in the university case study was 

utilised here, assessing the TPB variables and AFMR. It also included the awareness 

survey questions, to determine if awareness was an issue without requiring 

responses to two separate questionnaires. In addition, a question was added 

enquiring as to where respondents perceived most energy to be able to be saved. 

This was included because individuals working within the target areas would know 

more about what equipment could be turned off when it is not needed on.  

 The nature of the work in the target workplace was not computer-based, so 

the pre-intervention questionnaires were issued on paper and collected in person by 

the experimenter. This was anticipated to increase respondent rates to both the pre 

and post-intervention questionnaires, to avoid the issue of lack of data as in the 

office case study.  
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6.2.2.1. Internal consistency 

 Prior to analyses of the questionnaire data for each of the individual areas, it 

was important to ensure that the items measuring the same constructs had internal 

consistency. The 5 items measuring attitude displayed high internal consistency 

(n=31; α=.831), as did the 3 points establishing behavioural intentions (n=31; 

α=.807).   

 The 5 items measuring subjective norms showed slightly lower internal 

consistency (n=31; α=.7), but was still considered an acceptable level (Gliem & 

Gliem, 2003). However, the Cronbach‟s alpha increased to .73 if one item was 

deleted (“most people whose opinions I value would approve of my engaging in 

energy-saving activities in the workplace, strongly disagree/strongly agree”). 

Although this is only a small increase, this item only displayed a .233 correlation with 

the other items measuring subjective norm, so was removed from subsequent 

analyses.   

 The 5 items assessing PBC displayed good internal consistency (α=.792), but 

if one item was removed (“I am confident that if I wanted to I could engage in 

energy-saving activities in the workplace, definitely true/definitely false) internal 

consistency increased (α=.84). This item also had a low correlation with the other 

items assessing PBC (r=.28), so it was also removed from subsequent analyses.   

 The 4 items measuring AFMR displayed a good level of internal consistency 

(n=31; α=.864), but this increased if one item was deleted (“I would feel guilty if I 

did not engage in energy-saving activities in the workplace, definitely true/definitely 
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false”; α=.912). Although this item showed a moderate correlation with the other 

AFMR items (r=.504), this item was not included in further analyses.   

6.2.3. Area 1 

6.2.3.1. Pre-intervention questionnaire analyses 

 Thirty-one individuals responded to the questionnaire in area 1 out of 

approximately 100 (31% response rate). Respondents were a mixture of individuals 

working in the office and on the industrial shop floor, with the majority coming from 

the shop floor. The largest proportion of respondents came from the 45-54 age 

group, followed by 25% aged 18-24, and 21% 35-44 year olds. Individuals aged 25-

34 were relatively under-represented, with only 11% of respondents within this age 

category.  Ninety per cent of respondents in this area were male, suggesting that 

there was an under-representation of female respondents, which could reduce the 

effectiveness of the behaviour intervention for female participants. However, this 

was not considered problematic as the majority of individuals working within this 

area were male.  

6.2.3.1.1. TPB questions 

 As with the previous case studies, mean scores were calculated for the 

constructs assessed to obtain an overall score for these variables to be able to 

conduct multiple regressions. The first multiple regression computed determined the 

impact that attitude, subjective norm, PBC and AFMR had upon behavioural 

intentions. These variables were found to significantly account for 82% of the 

variance in intentions (n=31; R2=.82, F(4,26)=29.564, p<.001). Subjective norms 

did not have a significant impact (β=.066, p=.562), but intentions were significantly 



pg. 170 
 

influenced by attitudes (β=.373, p=.031), PBC (β=333, p=.032) and AFMR (β=.383, 

p=.003). A further multiple regression was computed to determine if AFMR boosted 

the explanatory power of the TPB variables, which found attitude, subjective norm 

and PBC to significant account for 64% of behavioural intentions (n=31; R2=.64, 

F(3,70)=41.517, p<.001). This is significantly less than the 82% accounted for when 

AFMR was included, suggesting that this variable aids in the explanation of 

behavioural intentions in this setting.  

 A second multiple regression determined the influence of PBC, intentions and 

AFMR on self-reported past behaviour.  AFMR was also included in this analysis, as it 

is not currently known where this variable might fit within the TPB. These variables 

accounted for 23% of behavioural variance, which was not significant (R2=.23, 

F(3,27)=2.685, p=.067), although it did approach significance. When looking at the 

parameters of the model, it was clear that AFMR did not directly impact self-reported 

past behaviour (β=.03, p=.911), suggesting that this construct influenced behaviour 

indirectly via intentions in this instance. Therefore, a different multiple regression 

was computed to determine the factors significantly influencing self-reported past 

LCB, excluding AFMR. Intention and PBC were found to account for 22.9% of 

behavioural variance, which was significant (F(2,28)=4.169, p=.026). Intentions 

were significantly related to behaviour (β=.645, p=.008), but PBC was not (β=-.377, 

p=.105). The results of these multiple regression analyses are depicted in figure 36. 
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Figure 36: A visual representation of the multiple aggression analyses that tested if attitudes, 

subjective norm, PBC and anticipated feelings of moral regret had a significant influence upon 

intention, and if intention and PBC significantly influenced self-reported past behaviour. Thick solid 

lines represent significance at the .01 level, thin solid lines indicate significance at the .05 level, and 

dashed lines symbolise non-significance.  

6.2.3.1.2. Non-TPB questions 

 Ninety per cent of respondents indicated that they were aware of the 

company‟s commitment to reduce energy consumption in the workplace, and 90% 

implied awareness of what they could do to help reduce energy use, indicating that 

awareness was not an issue.  

 Saving energy was reported the largest motivator for workplace LCB, closely 

followed by habit. The most prominent barriers reported were the time it took to 

turn equipment back on after turning them off, other colleagues needing equipment 

on, and not knowing what they could do. Respondents indicated that most energy 
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could be saved in lighting, as other equipment was required to be left on, suggesting 

that this should be targeted in the behaviour intervention.  

6.2.3.2. The behaviour intervention  

 It was clear from the multiple regression analyses that intention had the most 

significant impact upon LCB in area 1, suggesting that, unlike the office case study; 

an intention not being actualised into behaviour was not an issue here. Therefore, to 

increase the desired behaviour, the variables influencing behavioural intentions were 

targeted. AFMR were found to have the most significant impact upon intentions, with 

attitude and PBC also playing a role. 

 To target these variables a workshop was designed for participants. Attitude 

was targeted by providing individuals were with figures regarding energy 

consumption in their area. It was anticipated that this information would illustrate 

the energy-savings that could be made from changing behaviour, as saving energy 

was reported as a significant motivator of workplace LCB, therefore increasing their 

perception of positive outcomes arising from workplace LCB.   

 To increase PBC, it was necessary to address the barriers reported in the 

open-ended questions, which related to inconvenience, others needing equipment 

left on and not knowing what to do. There was not a great deal that could be done 

regarding colleagues requiring the use of energy-using items, but the other issues 

were targeted. Participants were provided with a list of energy-saving activities that 

they could engage in that were not particularly inconvenient, e.g. turning off bench 

lights and office lights when they were not in use. Participants were also provided 
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with feedback, so that they were more aware of the outcomes of their behaviour, 

which was anticipated to increase their feelings of control over it.  

 In addition to this, individuals also indicated that they tended to forget to 

engage in LCB in the workplace. To overcome this, bright green tags were attached 

to the lighting pull cords, with a funny slogan (“have you pulled?”) to remind 

individuals to turn them off when they were not in use. It was anticipated that this 

slogan and the bright colour would make these prompts more visible, which 

increases the success of this BCT (Sussman & Gifford, 2012).  

 Boosting AFMR was more difficult to incorporate into the behaviour 

intervention, as there was no obvious way to do this. A potential suggestion was to 

inform employees that for every kWh of energy they saved, £1 would be donated to 

a charity of their choice. However, the target company already gave to four different 

charities, so this was not authorised. Therefore, to target this element, feedback was 

framed around the amount of money the company would save, as financial reasons 

were identified as a motivator to the target behaviour. This was anticipated to 

increase AFMR, as by showing how LCB can benefit their company, and being 

informed that any monetary savings would be reinvested into their department, 

participants‟ sense of obligation to engage in the target behaviour was likely to 

increase, and not doing so would lead to AFMR.  

6.2.3.2.1. Aims and hypotheses 

 The aim of this behaviour intervention was to increase LCB in the workplace, 

as indicated by a significant reduction in energy used for lighting, and aimed to 
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increase attitude and PBC to achieve this. Therefore, the following additional 

hypotheses were added to this study at area 1: 

1. Participants will show a significant increase in positive attitude toward LCB 

in the workplace in area 1 after the behaviour intervention, in comparison 

to pre-intervention levels.  

2. Participants will show a significant increase in PCB regarding LCB in the 

workplace in area 1 after the behaviour intervention, in comparison to pre-

intervention levels.  

3. Participants will show a significance increase in AFMR regarding LCB in the 

workplace in area 1 after the behaviour intervention, in comparison to pre-

intervention levels.  

6.2.3.2.2. Method  

6.2.3.2.2.1. Participants 

 Participants constituted all individuals working within area 1, as energy 

consumption was monitored per group, as opposed to individually. Individuals 

working within this area were mainly male, with a relatively even spread of ages. 

Not all individuals attended the behaviour intervention workshop, due to company 

regulations dictating staff were only allowed 2 hours per week on activities not 

directly involving industrial work. This could have presented a problem as it was 

possible that some participants were engaging with the behaviour intervention and 

others were not, but their behaviour was measured together. However, this same 

problem was evident in the office case study where a significant reduction in energy 

consumption was still identified, and it did not confound the results.  



pg. 175 
 

6.2.3.2.2.2. Materials 

 Clamp meters were utilised to monitor energy consumption, as opposed to 

using the smart meters, because all electricity use was monitored on the same smart 

meter, and considering the presence of many high energy-using pieces of 

equipment, the influence of LCB upon lighting may have been masked. These clamp 

meters monitored lighting separately, monitoring the kWh transported through the 

lighting wires, providing half hourly data regarding lighting use. This data were not 

available remotely, but needed to be downloaded directly from the clamp when it 

was removed from the wires. Therefore, the meter was changed weekly, to monitor 

changes in energy consumption.  

 Bright green “have you pulled” tags were attached to the pull cords operating 

bench lights at each work station. The bright colour and comical slogan was 

anticipated to increase the visibility of these tags, and therefore the likelihood of 

participants responding to them (Sussman & Gifford, 2012).  

 Presentations delivered the remainder of the behaviour intervention. The first 

presentation informed participants about the project, and presented them with a list 

of relatively easy-to-do LCB activities that they could engage in, which was 

anticipated to help remove the perceived barrier of inconvenience. This list was also 

translated into poster format and placed on display in various locations around the 

shop floor, to remind individuals what they could do, and inform those who did not 

attend the behaviour intervention workshop of what they should be doing. Further to 

this, information was provided regarding energy consumption figures in this area, 

illustrating the impact that changing behaviour can have, which was anticipated to 
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promote positive attitudes toward LCB. This information was condensed and added 

to the poster (Appendix J) detailing the energy-saving activities individuals could 

partake in.   

 A second presentation was delivered the following week providing participants 

with feedback on how much lighting had been saved over the first week of the 

intervention. Separate graphs were constructed regarding weekend and weekday 

energy consumption, as weekend working tended to depend upon workload, so 

combining weekend and weekday consumption could have confounded the data. 

Previous research has identified that feedback is more effective in changing 

behaviour the more frequently it is provided (Sauer, Schmeink & Wastall, 2007), but 

due to the way in which energy consumption was monitored in this study, it was not 

possible to provide feedback more frequently than weekly. Nevertheless, studies 

have found weekly feedback to lead to significant increases in workplace LCB (e.g. 

Siero et al., 1996), so this was still anticipated to be effective.  

6.2.3.2.3. Design 

 This study followed a within-subjects design, whereby the control constituted 

baseline energy consumption data, from which to compare the effectiveness of the 

behaviour intervention. Baseline data constituted the two weeks prior to the onset of 

the behaviour intervention, which was considered an appropriate measurement of 

typical consumption as it was taken at the similar time of year to account for 

seasonal differences, as well as differences in workload, and was a suitable length 

for any natural variations in usage to level out.  



pg. 177 
 

 The independent variable was the administration of the behaviour 

intervention, incorporating weekly feedback and information illustrating the positive 

impact LCB has upon energy consumption and what participants could do to help. 

Posters were displayed around the shop floor containing this information for 

participants not attending the presentation as well as to remind individuals what was 

required of them.  

 There were two dependent variables in this study. The first was an objective 

measure of behaviour in the form of lighting consumption data, which was measured 

using lighting clamp meters. The second was changes in behavioural antecedents, 

i.e. the TPB variables and AFMR, which was established using a post-intervention 

questionnaire, containing the same 6-point Likert scale questions regarding these 

factors as the pre-intervention questionnaire.  

6.2.3.2.4. Procedure 

 One member of each of the teams working within area 1 attended the 

informational presentation, constituting approximately 15 individuals. After the 

presentation had been delivered, individuals were informed that they were required 

to disseminate this information to the rest of their team, and posters were placed 

around the area summarising the presentation to remind individuals of what they 

were told, as well as for the benefit of individuals who did not attend. It was not 

possible for this presentation to be delivered to all individuals working within the 

target area, due to company regulation restricting employees‟ time.   

 Following the presentation, individuals were provided with the green tags to 

place on the pull cords to the bench lights. It was anticipated that by putting these 
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prompts in place themselves, participants would be more likely to engage with them. 

In addition, individuals who did not attend the presentation were likely to ask 

questions about them, which would remind participants to disseminate the 

information from the presentation, if they had not already done so.  

 A week after this initial presentation, a further one was provided detailing 

weekly feedback, which compared baseline usage with that of the week following 

the initial presentation. Different individuals attended the feedback meeting to the 

initial presentation. Therefore, prior to the feedback, a brief summary of the 

previous presentation was provided, although most individuals were already aware 

of this due to the posters and their team members disseminating the information to 

them the previous week. It was planned for the behaviour intervention to last two 

weeks, and therefore for there to be a further feedback presentation the following 

week, but this was cancelled due to participants attending other meetings prior to 

the Christmas break, meaning it was not possible to issue this weekly feedback at a 

later date due to the holidays. This meant the behaviour intervention was not 

completed. Due to this, and the Christmas break,  the post-intervention 

questionnaire was not issued, meaning that it was not possible to investigate 

hypotheses 3, 4 or 5 regarding changes in behavioural antecedents following the 

behaviour intervention.  

6.2.3.3. Results 

 Unfortunately, the lighting clamp meter containing all of the data following 

the issuing of feedback went missing at the target company. When it was found 

several months later, it had been reset, which deleted all of the data. Therefore, it 
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was not possible to assess the impact of the behaviour intervention in area 1. 

However, baseline and week 1 intervention data were available to be assessed, 

which informed us of the impact of the informational presentation, but not the 

feedback as this data were collected prior to this.  

 Lighting consumption for these two stages is illustrated in figure 37. A Mann-

Whitney U test was computed on the data as it was non-parametric, which found 

there to not be a significant difference between baseline and week 1 intervention 

consumption (U=8.5, Z=-1.628, p=.103).  

 

Figure 37: Mean of weekday lighting kWh consumption in the baseline and week 1 intervention stage 

for area 1.  

6.2.3.4. Discussion 

 It was not possible to fully test the utility of a behaviour intervention 

designed, developed and evaluated using the TPB and AFMR in this case study, due 

to issues with administering the behaviour intervention and monitoring energy 
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consumption. However, it would appear that an informational behaviour intervention 

that aimed to increase positive attitudes, PBC and AFMR toward workplace LCB does 

not have a significant impact upon energy consumption. In addition, this study 

demonstrated that AFMR boosts the explanatory power of the TPB.  

 Although the behaviour intervention did not produce significant results, this 

does not mean that TPB-based interventions do not efficiently change behaviour, or 

that LCB in the workplace does not have a significant impact upon energy 

consumption. It was not possible to issue all aspects of the intervention, meaning 

that the hypotheses were not fully tested, as the only data analysed assessed the 

effectiveness of an informational campaign, which have been shown in previous 

research to not be effective unless provided in conjunction with other BCTs 

(Osbaldiston & Schott, 2012). It was likely that providing feedback would have 

increased behaviour changes, which is supported by Siero et al. (1996), who found 

that providing employees with weekly feedback and information regarding saving 

energy in the workplace significantly increase workplace LCB. Therefore, it was not 

possible to draw conclusions from this study with regard to the effectiveness of TPB-

based interventions, or the ability of behaviour to have an impact upon energy 

usage in industrial settings with energy-saving technology present. 

 It was clear from this study that the inclusion of AFMR increased the ability of 

the TPB to account for behavioural intentions to engage in LCB in the workplace by 

18%, providing support for Kaiser‟s (2006) conclusion regarding this variable. This 

suggests that extending the TPB to include AFMR can boost the theory‟s explanatory 
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power, and that it influences behaviour indirectly via intentions. Further research 

should be conducted to confirm that this is where AFMR fits into the TPB.   

6.2.3.4.1. Limitations 

 A key issue with this study was the way in which the behaviour intervention 

was administered. Fifteen out of approximately one hundred participants attended 

the informational presentation, and were responsible for disseminating this 

information to the other participants in area 1. It was possible that they did not do 

so, meaning that not all individuals were participating in the study, even though the 

dependent variable related to the behaviour of all participants. In addition, even if 

this information was disseminated, it was not standardised, as it was delivered 

through different means. For example, some received the information from the 

experimenter, whereas others received it from their team leader or other colleagues. 

Considering that previous research has suggested that the source of information has 

differing effects upon behaviour (Pornpitakpan, 2004), this is a significant flaw in the 

study design. This issue could have accounted for the informational presentation not 

having a significant impact upon LCB in the workplace.  

6.2.3.5. Conclusions 

 It was not possible to draw any conclusions from this study regarding the 

ability of a behaviour intervention designed using the TPB and AFMR to increase LCB 

in the workplace and have a significant impact upon energy consumption in a 

industrial workplace. However, this study clearly demonstrated that incorporating 

AFMR can significantly increase the explanatory power of the TPB, and that it 

influences behaviour indirectly via intentions.  
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6.2.4. Area 2 

 Two more studies were conducted in the target company to expand upon the 

finding that AFMR boosts the explanatory power of the TPB in study 1. Behaviour 

interventions were not designed and developed as part of these studies due to time 

restrictions. The first to be discussed is area 2.  

6.2.4.1. Analysis of questionnaire responses 

 One respondent from this area was excluded from analyses because they 

were part of an apprentice movement plan, and therefore worked in a range of 

different areas, as opposed to exclusively in area 2. This meant that the factors 

found to influence LCB for this individual may not have been relevant to that of 

other participants in this area.  

 Twenty-eight out of a potential 80 individuals responded to the questionnaire, 

constituting a 35% response rate. There was a relatively even spread of ages across 

the respondents, apart from the 25-34 age group (11%) and those aged over 55 

(7%) being under-represented, which was similar to area 1. The largest proportion 

of respondents came from the 45-54 age range (36%). All respondents were male, 

meaning that the findings from this study might not apply to female individuals.   

 The mean was calculated for all the items measuring each construct, to 

provide an overall score for each of the TPB variables and AFMR to be able to 

conduct multiple regressions. Attitudes, subjective norms, PBC and AFMR accounted 

for 68.8% of the variance in behavioural intentions (n=28; R2=.688, 

F(4,23)=12.678, p<.001). PBC was found to have a significant impact upon 
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intentions (β=.496, p=.008), whereas attitude (β=.258, p=.164), subjective norm 

(β=.203, p=.120) and AFMR (β=.097, p=.449) did not. Considering that it is 

currently unknown where AFMR fits into the model, and that it did not have any 

bearing over behavioural intentions in this instance, an additional multiple regression 

was computed with intentions as the outcome variable without AFMR. This analysis 

revealed attitude, subjective norm and PBC to significantly explain 68% of 

behavioural intentions (n=28; R2=.68, F(3, 24)=16.994, p<.001), suggesting that 

AFMR did not increase TPB‟s explanatory power for intentions to engage in PBC in 

the workplace. As with the prior multiple regression, only PBC had a significant 

impact upon intentions (β=.493, p=.007), although the influence subjective norms 

had did approach significance (β=.219, p=.088).   

 Intention, PBC and AFMR significantly accounted for 64.1% of the variance in 

self-reported past LCB in the workplace (n=28; R2=.641, F(3,24)=14.294, p<.001). 

Both PBC (β=.473, p=.019) and AFMR (β=.392, p=.006) had a significant positive 

relationship with behaviour, but intentions (β=.155, p=.437) did not. The inclusion 

of AFMR boosted the explanatory power of the theory as PBC and intentions 

explained 50.6% of behavioural variance (n=28; R2=.506, F(2,25)=12.829, p<.001), 

which although significant, is not as much as 64.1%. Figure 38 depicts the result of 

the multiple regression analyses.  
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Figure 38: A visual representation of the multiple aggression analyses that tested if attitudes, 

subjective norm, PBC and AFMR had a significant influence upon intention, and if intention and PBC 

significantly influenced self-reported past behaviour. Thick solid lines represent significance at the .01 

level, thin solid lines indicate significance at the .05 level, and dashed lines symbolise non-

significance.  

6.2.4.2. Discussion 

 It is clear from the analysis that AFMR boosts the explanatory power of the 

TPB. Contrary to area 1, AFMR had a direct impact upon working LCB, as opposed to 

indirectly via behavioural intentions. This suggests that this variable could influence 

behaviour both directly and indirectly in a similar fashion to PBC.  

 These findings expand upon those of Kaiser (2006), who found AFMR to 

significantly impact behavioural intentions, but did not assess the variable‟s impact 

upon actual behaviour. As AFMR was found to significantly impact behaviour directly, 

this would suggest that it can account for instances of behaviour that are not 

rational, whereby individuals engage in LCB due to AFMR without having prior 

intentions to do so. This is an interesting expansion to the TPB, and should be 
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further studied to determine the range of behaviours it could apply to, and whether 

behaviour interventions designed using this modified version of the TPB could lead 

to significant changes in workplace LCB, and therefore energy consumption, even 

when energy-saving technology is present.  

6.2.5. Area 3   

6.2.5.1. Analysis of the questionnaire  

 Fifteen individuals responded to the questionnaire in this area, representing a 

37.5% response rate, which was considered representative of the target group. The 

majority of respondents were aged between 45 and 54, with an under-

representation of younger individuals as only 7% being under 25. Over a quarter of 

individuals were aged between 25 and 34. All responses came from male individuals, 

meaning that any findings from analyses may not apply to females.  

 Attitude, subjective norm, PBC and AFMR accounted for 53.1% of the 

variance in behavioural intentions, which was not significant (n=15; R2=531, 

F(4,10)=2.827, p=.083). Neither attitude (β=.231, p=.459), subjective norm 

(β=.288, p=.385), PBC (β=.251, p=.398) nor AFMR (β=.162, p=.616) had a 

significant relationship with behavioural intentions. A further multiple regression was 

computed with AFMR removed, which found attitudes, subjective norm and PBC to 

have a significant impact upon intentions, accounting for 51.8% of its variance 

(n=15; R2=.518, F(3,11)=3.942, p=.039), suggesting the TPB better accounts for 

intentions to engage in workplace LCB without the inclusion of AFMR in this instance. 

However, neither attitude (β=.309, p=.243), subjective norm (β=.369, p=.194) nor 

PBC (β=.196, p=.458) significantly impacted intentions.  
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 Intention, PBC and AFMR were found to account for 27.4% of behavioural 

variance, which was not significant (n=15; R2=.274, F(3,11) = 1.383, p = .299), 

with neither intentions (β=.117, p=.745), PBC (β=.233, p=.464), nor AFMR (β=.34, 

p=.281) having a significant influence. Removing AFMR did not increase the impact 

either of the TPB variables had upon self-reported past behaviour, as intentions and 

PBC still did not significantly account for LCB in the workplace (n=15; R2=.189, 

F(2,12)=1.398, p=.285).   

6.2.5.2. Discussion 

 The findings from area 3 indicate that combining the TPB and AFMR does not 

significantly account for LCB in the workplace, nor behavioural intentions in this 

instance, suggesting that AFMR does not boost the explanatory power of the theory. 

However, considering that none of the TPB variables were found to have a 

significant impact upon behaviour, it is likely this is due to other factors, as opposed 

to AFMR not having a beneficial impact upon the theory.  

 For example, there were fifteen respondents from this area, which although 

was a 37.5% response rate, was not particularly large, meaning that any effect the 

variables had upon workplace LCB may have been missed. It is possible that a larger 

sample size would have led to the variables of interest significantly accounting for 

LCB and behavioural intentions. This explanation is supported by attitude, subjective 

norm, PBC and AFMR accounting for 53.1% of variance in behavioural intentions, 

which is much higher proportion than the 22.9% of behavioural variance intention 

and PBC explained in area 1, but was not statistically significant, which is likely to be 

due to the smaller sample size.  
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 Therefore, not a great deal can be concluded from this study in area 3 

regarding the ability of the AFMR to boost the explanatory power of the TPB.  

6.3. Conclusions 

 Unfortunately, conclusions cannot be drawn from the university and industrial 

case studies regarding the success of behaviour interventions designed, developed 

and evaluated using the TPB to significantly increase LCB in the workplace, nor the 

ability of behaviour to influence energy consumption when energy-saving technology 

is in place. However, these studies have provided useful insight regarding the factors 

underlying LCB, whereby AFMR was found to boost the explanatory power of the 

TPB. 

 In one study AFMR had a significant direct upon LCB in the workplace, but 

then operated indirectly via behavioural intentions in a different study. From these 

results, it can be concluded that this variable can be a beneficial addition to the TPB 

with regards to workplace LCB, and that it fits into the theory in a similar fashion to 

PBC, whereby AFMR can influence behaviour either directly or indirectly via 

intentions. Further work should be conducted to fully establish AFMR‟s standing 

within the theory.  

 

  



pg. 188 
 

Chapter 7: Conclusions 

 Due to increasing environmental problems as a result of human activities, this 

research project aimed to discover the additional impact that increasing LCB in the 

workplace can have upon reducing energy consumption when energy-saving 

technology is in place. The TPB was utilised as a framework to develop behaviour 

interventions, as interventions designed, developed and evaluated using this theory 

have not be widely researched. Most behaviour interventions involving this theory 

tended to use it as a predictive tool, as opposed to a developmental tool to design 

behaviour interventions. It was anticipated that adopting this methodology would 

increase the success of the behaviour interventions, as it is a more tailored 

approach, meaning the intervention would target the relevant variables. It was 

important to design the behaviour intervention to be as effective as possible in order 

to be able to determine if behavioural changes could influence energy consumption 

when energy-saving technology was in place. 

7.1. Conclusions  

 It can be concluded from the office case study that increasing LCB in the 

workplace can significantly reduce energy consumption when energy-saving 

technology with a low level of automation is in place by 9% to 12%. This is 

significant and provides evidence for the value of pursuing behavioural, as well as 

technological approaches to reduce energy consumption in the workplace. 

Nevertheless, when energy-saving technology is high, changing behaviour does not 

have a significant impact upon energy usage.  
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 In addition, the TPB can be an effective developmental tool for behaviour 

interventions aiming to increase LCB in the workplace. This furthers Hardeman et 

al‟s (2002) work into establishing this theory within behaviour intervention design, as 

opposed to being used to just predict behavioural intentions and behaviour.  

 Although the methodology developed in this research is clearly effective, as 

indicated by significant increases in both real and simulated workplace LCB, this 

project demonstrates that if companies wish to monopolise these low-cost methods 

of increasing energy conservation, it is first important to ensure that all managers 

are interested in solutions of this nature. This was demonstrated by the lack of 

success in the university case study partly being due to resistance from the sports 

facility manager. The TPB was unsuccessful at capturing this, indicating that 

additional factors need to be incorporated when assessing workplace LCB to ensure 

we obtain an adequate understanding of the factors driving behaviours of this 

nature. This suggests that, although the theory formed a good basis from which to 

establish the important factors that influence workplace LCB, there is significant 

room for improvement, whereby additional variables need to be included to better 

understand behaviour of this nature.  

 A final conclusion of this research project is that incorporating AFMR into the 

TPB can significantly increase the ability of the theory to account for variance in 

behavioural intentions and behaviour in the situations investigated. It is suggested 

that this variable operates in a similar fashion to PBC, whereby it has a direct impact 

upon behaviour, as well as indirectly via intentions.  
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 Overall, this research project has demonstrated that fully utilising the TPB can 

significantly increase real and simulated LCB in the workplace, and that this 

behaviour can lead to considerable reductions in energy consumption. Further to 

this, incorporating AFMR could develop upon this as it can significantly boost the 

explanatory power of the theory.  

7.2. Future Recommendations  

 An important suggestion for future research follows the conclusion regarding 

the incorporation of AFMR within the TPB. Considering this variable had differing 

impacts upon behaviour for each of the different target groups, future research 

should investigate this, to further establish its inclusion within the theory. In 

addition, it would be worthwhile from a theoretical perspective to expand upon this 

work and that of Kaiser (2006) to determine if AFMR can boost the explanatory 

power of the TPB in other behavioural domains to pro-environmental, e.g. altruism, 

health and safety, etc.   

 It was not possible in this research project to determine if designing, 

developing and evaluating behaviour interventions using this expanded version of 

the TPB would increase their success. Considering that TPB-based interventions 

were more effective than when this theory was not utilised, and the AFMR 

considerably boosted the explanatory power of the TPB, it is likely PEB interventions 

designed, developed and evaluated based upon this would have considerable 

success. Therefore, this is a research area that should be explored further.  
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 An additional line of research that should be explored, which relates to the 

use of AFMR in TPB-based behaviour interventions, is to further establish the TPB as 

a developmental tool. Although this research project clearly demonstrated that 

behaviour interventions monopolising on this theory are more successful, this was 

shown in a computer-based environment. Therefore, future work is required to 

explore the value of the TPB as a developmental tool in a real workplace 

environment.  

 There is evidence to suggest within this project and other research that 

although the TPB can be useful in understanding, predicting and changing 

behaviour, there are several concepts that could be added that could further this 

understanding and increase its effectiveness as a developmental tool for LCB 

interventions in the workplace. This is supported by the significant amount of 

literature exploring the additional factors that could be included in the theory to 

improve its explanatory power (e.g. Kaiser, 2006). For similar project to the current 

one, assessing levels of environmental transformational leadership would be an 

interesting inclusion, to highlight the extent to which managers and their style for 

motivating employees requires targeting. Therefore, future research should include 

additional concepts to the pre-intervention assessment of workplace LCB to ensure 

that the key aspects that could influence this are accounted for, as the TPB focuses 

on assessing behaviour at the individual level, but taking a holistic view may lead to 

more effective behaviour interventions.   

 Further to this, in the assessment of the factors influencing LCB in the 

workplace, social norms did not appear to play a significant role. However, there is a 



pg. 192 
 

large amount of evidence suggesting that these have a significant bearing over PEB. 

For example, Goldstein, Cialdini & Griskevicius (2008) conducted a simple study in 

hotels illustrating that guests acting in a significantly more environmentally friendly 

way if they believed other guests to do be doing the same. There is not a vast 

amount of research applying these concepts successfully to workplace situations, 

and doing so could lead to greater increases in LCB in the workplace. Therefore, 

future research should aim to include a more in-depth assessment of social norms to 

ensure the impact they can have is better understood, in order to increase the 

effectiveness of LCB interventions in the workplace. 

 In the office case study, it was established that increasing LCB in the 

workplace can significantly reduce energy consumption when energy-saving 

technology with low automation is in place. This was established in an office setting, 

but it would be useful to expand this to a range of workplace settings, because there 

are important differences between workplaces with regard to the relevant 

behavioural antecedents, nature of the work and LCBs individuals can engage in, 

etc. It is important to identify these key workplace differences, which this project did 

attempt but was unsuccessful due to resistance from management and loss of data. 

Obtaining this information would greatly aid in the exploration of the ability of 

behavioural and technological processes to combine to help businesses boost their 

energy savings, and identify the differences between different workplace settings. 

This would greatly aid companies in achieving their energy-saving goals.  

 The second computer-based study in this research project aimed to determine 

the influence the differing BCTs had upon the success of the TPB-based intervention 
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in the office case study. Unfortunately the groups were not comparable, meaning it 

was not possible to do this, and that this BCTs onto theoretical constructs. 

Therefore, it is suggested that this study is replicated to determine the factors that 

had the greatest impact upon the TPB variables. This information would increase the 

understanding of how these BCTs and TPB constructs are related, and also the 

factors that contributed to the success of the office case study.  

 A final suggestion for future research is the expansion of the methodology to 

assess simulated workplace LCB. It is clear that there is much work to be done with 

regard to identifying the factors that effectively increase this behaviour in actual 

workplaces, but it is often difficult to conduct research in these settings. Therefore, 

future work should be completed utilising the simulated workplace LCB methodology 

demonstrated in this project so it can be used as a tool to more simply assess 

workplace LCB and identify important variables prior to conducting company case 

studies, acting as a pilot for behaviour interventions. Therefore, when they are 

applied to real workplaces, any unexpected issues will have been addressed prior to 

this.  
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Appendix A: Pilot Questionnaire 

Low carbon behaviour in the workplace: Opinion questionnaire - pilot 

Over recent years, there has been a rise in concern for the impact that humans are 

having on the environment. This questionnaire is part of an investigation that aims 

to determine the reasons why people do or do not engage in low carbon behaviour 

in the workplace. By low carbon behaviour we mean behaviours that aim to reduce 

carbon energy consumption, e.g. turning machines off when they are not in use, 

switching lights off at the end of the day, etc. The focus of this particular study is 

the behaviour of turning lights off when they are not needed, e.g. at the end of the 

day, when a room is empty, etc. 

Please read each question carefully and answer it to the best of your ability. There 

are no right or wrong answers; we are merely interested in your personal opinion. 

All responses to this survey are completely confidential. Your employer has nothing 

to do with this study and will not see your responses. We will ask for your name, 

which is needed for follow-up purposes. All identifying information will be removed 

from this questionnaire and destroyed as soon as all data has been collected.  

Thank you for your participation in this study.  

  



pg. 213 
 

Most questions in this questionnaire use a 7 point rating scale, where you are 

required to circle the number that best represents your opinion. For example, if you 

were asked to rate “The weather in Wales” on such a scale, the 7 points should be 

interpreted as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     :     7     : Bad 

extremely   quite     slightly   neither    slightly    quite   extremely 

 

If you think the weather in Wales is extremely bad, then you would circle the 

number 7, as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     :     7     : Bad 

 

 

If you think the weather in Wales is quite good, then you would circle the number 2, 

as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     :     7     : Bad 

 

If you think the weather in Wales is neither good or bad you would circle the 

number 4, as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     :     7     : Bad 

 

When making your ratings please remember to: 

 Be sure you have answered all items – do not leave any out 

 Never circle more than one number on a single scale 
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Age:____ 

Gender (delete as appropriate): male/female 

Please answer each of the following questions by circling the number that best 

describes your opinion. Some of the questions may appear to be similar, but they do 

address somewhat different issues. Please read each question carefully.  

1. For the *the company* to reduce the amount of energy it uses is: 

extremely good :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely bad 

 

2. For the *the company* to reduce the impact it is having on the environment is: 

extremely good :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely bad 

 

3. For the *the company* to contribute to global warming is: 

extremely good :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely bad 

 

4. For the *the company* to reduce the amount of money it spends on energy is: 

extremely good :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely bad 

 

5. During the past 4 weeks, how often have you turned the lights off when they are not 

needed? 

very rarely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : very frequently 

 

6. For me to turn the lights off when they are not needed is: 

extremely difficult :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely easy 

 

7. Most people who are important to me think that: 

I should :   1   :   2   :   3   :   4   :   5   :   6   :   7   : I should not 

turn the lights off when they are not needed. 

 

8. For me to turn the lights off when they are not needed is: 

extremely good :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely bad 

 

9. I plan to turn the lights off when they are not needed: 

extremely likely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely unlikely 
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10. Whether or not I turn the lights off when they are not needed is completely up to 

me: 

strongly disagree :   1   :   2   :   3   :   4   :   5   :   6   :   7   : strongly agree 

 

11. Most colleagues that I am acquainted with turn the lights off when they are not 

needed: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   :   7   : definitely false 

 

12. For me to turn the lights off when they are not needed is: 

extremely valuable :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely worthless 

 

13. I am confident that if I wanted to I could turn the lights off when they are not 

needed: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   :   7   : definitely false 

 

14. It is expected of me that I turn the lights off when they are not needed: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   :   7   : definitely false 

 

15. For me to turn the lights off when they are not needed is: 

extremely foolish :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely wise 

 

16. I will make an effort to turn the lights off when they are not needed: 

I definitely will :   1   :   2   :   3   :   4   :   5   :   6   :   7   : I definitely will not 

 

17. For me to turn the lights off when they are not needed is: 

impossible :   1   :   2   :   3   :   4   :   5   :   6   :   7   : possible 

 

18. Most people whose opinions I value would approve of my turning the lights off when 

they are not needed: 

strongly disagree :   1   :   2   :   3   :   4   :   5   :   6   :   7   : strongly agree 

 

19. For me to turn the lights off when they are not needed is: 

extremely favourable :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely 

unfavourable 

 

20. I intend to turn the lights off when they are not needed: 

strongly agree :   1   :   2   :   3   :   4   :   5   :   6   :   7   : strongly disagree 
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21. Generally speaking, how much do you care what your employer thinks you should 

do? 

not at all :   1   :   2   :   3   :   4   :   5   :   6   :   7   : very much 

 

22. Generally speaking, how much do you care what your colleagues think you should 

do? 

not at all :   1   :   2   :   3   :   4   :   5   :   6   :   7   : very much 

 

23. Turning the lights off when they are not needed will reduce the amount of energy 

that the *the company* uses: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely likely 

 

24. Turning the lights off when they are not needed will reduce the impact that the *the 

company* is having on the environment: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely likely 

 

25. Turning the lights off when they are not needed will reduce the *the company‟s* 

contribution to global warming: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely likely 

 

26. Turning the lights off when they are not needed will reduce the amount of money 

the *the company* spends on energy: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely likely 

 

27. My employer thinks that I should turn the lights off when they are not needed: 

extremely likely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely unlikely 

 

28. My colleagues think that I should turn the lights off when they are not needed: 

extremely likely :   1   :   2   :   3   :   4   :   5   :   6   :   7   : extremely unlikely 

 

29. Please list any reasons why you do currently turn the lights off when they are not 

needed: 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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30. Please list any reasons why you currently do not turn the lights off when they are 

not needed: 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

31. What do you see as the advantages of turning the lights off when they are not 

needed? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

32. What do you see as the disadvantages of turning the lights off when they are not 

needed? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

33. What else comes to mind when you think about turning the lights off when they are 

not needed? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

34. When it comes to turning the lights off when they are not needed, there might be 

people or groups who would think you should or should not perform this behaviour. 

 

35. Please list the individuals or groups who would approve or think you should turn 

the lights off when they are not needed. 
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

36. Please list the individuals or groups who would disapprove or think you should not 

turn the lights off when they are not needed. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

37. Sometimes, when we are not sure what to do, we look to see what others are doing. 

Please list the individuals or groups who are most likely to turn the lights off when 

they are not needed. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

38. Please list the individuals or groups who are least likely to turn the lights off when 

they are not needed. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

39. Please list any factors or circumstances that would make it easy or enable you to 

turn the lights off when they are not needed. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________
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_____________________________________________________________________

_____________________________________________________________________ 

 

40. Please list any factors or circumstances that would make it difficult or prevent you 

from turning the lights off when they are not needed. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

Thank you for taking the time to complete this questionnaire. It is greatly 

appreciated  
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Appendix B: TPB Questionnaire 

Low carbon behaviour in the workplace: Opinion questionnaire 

Over recent years, there has been a rise in concern for the impact that humans are 

having on the environment. This questionnaire is part of an investigation to 

determine the reasons why people do or do not engage in low carbon behaviour in 

the workplace. By low carbon behaviour we mean behaviours that reduce energy 

consumption, e.g. turning machines off when they are not in use, switching lights off 

at the end of the day, turning the temperature on the thermostat down, etc.  

Please read each question carefully and answer it to the best of your ability. There 

are no right or wrong answers; we are merely interested in your personal opinion. 

All responses to this survey are completely confidential. Your employer has 

nothing to do with this study and will not see your responses. We will ask for your 

name, which is needed for follow-up purposes only. All identifying information will be 

removed from this questionnaire and destroyed as soon as all data has been 

collected. This questionnaire should only take about 10 minutes to complete. 

Thank you for your participation in this study.  
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Most questions in this questionnaire use a 6 point rating scale, where you are 

required to circle the number that best represents your opinion. For example, if you 

were asked to rate “The weather in Wales” on such a scale, the 6 points should be 

interpreted as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     : Bad 

extremely   quite     slightly    slightly   quite   extremely 

 

If you think the weather in Wales is extremely bad, then you would circle the 

number 6, as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     : Bad 

 

 

If you think the weather in Wales is quite good, then you would circle the number 2, 

as follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     : Bad 

 

If you think the weather in Wales is slightly bad you would circle the number 4, as 

follows: 

The weather in Wales is: 

Good :     1     :     2     :     3     :     4     :     5     :     6     : Bad 

 

When making your ratings please remember to: 

 Be sure you have answered all items – do not leave any out 

 Never circle more than one number on a single scale 
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Name:____________________ 

Age: under 18/18-24/25-34/35-44/45-54/55+ 

Gender: male/female 

Which floor do you work on? Ground/First/Second/Third/Fourth 

How often do you come into the office to work on the weekend? Weekly/2-3 times a 

month/Once a month/Less often/Never 

Please answer each of the following questions by circling the number that best 

describes your opinion. Some of the questions may appear to be similar, but they do 

address somewhat different issues. Please read each question carefully.  

Examples of „low carbon behaviour‟ include: 

 Turning the lights off at the end of the day, or when they are not needed, e.g. when 

leaving the toilets  

 Turning off equipment when it‟s not in use, e.g. computers, printers, photocopiers, 

etc. 

 Only printing when need to 

 

1. For *the company*  to reduce the amount of energy used in the office is: 

important :   1   :   2   :   3   :   4   :   5   :   6   : unimportant 

 

2. For *the company*  to reduce the impact it is having on the environment is: 

important :   1   :   2   :   3   :   4   :   5   :   6   : unimportant 

 

3. For *the company*  to reduce the amount of energy wasted in the office is: 

important :   1   :   2   :   3   :   4   :   5   :   6   : unimportant 

 

4. For *the company*  to reduce the amount of money it spends on energy is: 

important :   1   :   2   :   3   :   4   :   5   :   6   : unimportant 

 

5. During the past 4 weeks, how often have engaged in low carbon behaviour in the 

workplace? 

very rarely :   1   :   2   :   3   :   4   :   5   :   6   : very frequently 

 

6. For me to engage in low carbon behaviour in the workplace is: 
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extremely difficult :   1   :   2   :   3   :   4   :   5   :   6   : extremely easy 

 

7. Most people who are important to me expect me to engage in low carbon behaviour 

in the workplace: 

Strongly agree :   1   :   2   :   3   :   4   :   5   :   6   : strongly disagree 

 

8. For me to engage in low carbon behaviour in the workplace is: 

extremely satisfying :   1   :   2   :   3   :   4   :   5   :   6   : extremely dissatisfying 

 

9. I plan to engage in low carbon behaviour in the workplace: 

extremely likely :   1   :   2   :   3   :   4   :   5   :   6   : extremely unlikely 

 

10. Whether or not I engage in low carbon behaviour in the workplace is completely up 

to me: 

strongly disagree :   1   :   2   :   3   :   4   :   5   :   6   : strongly agree 

 

11. Most colleagues that I am acquainted with engage in low carbon behaviour in the 

workplace: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   : definitely false 

 

12. For me to engage in low carbon behaviour in the workplace is: 

extremely valuable :   1   :   2   :   3   :   4   :   5   :   6   : extremely worthless 

 

13. I am confident that if I wanted to I could engage in low carbon behaviour in the 

workplace: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   : definitely false 

 

14. It is expected of me that I engage in low carbon behaviour in the workplace: 

definitely true :   1   :   2   :   3   :   4   :   5   :   6   : definitely false 

 

15. For me to engage in low carbon behaviour in the workplace is: 

extremely foolish :   1   :   2   :   3   :   4   :   5   :   6   : extremely wise 

 

16. I will make an effort to engage in low carbon behaviour in the workplace: 

I definitely will :   1   :   2   :   3   :   4   :   5   :   6   : I definitely will not 

 

17. For me to engage in low carbon behaviour in the workplace is: 

impossible :   1   :   2   :   3   :   4   :   5   :   6   : possible 
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18. Most people whose opinions I value would approve of my engaging in low carbon 

behaviour in the workplace: 

strongly disagree :   1   :   2   :   3   :   4   :   5   :   6   : strongly agree 

 

19. For me to engage in low carbon behaviour in the workplace is: 

extremely favourable :   1   :   2   :   3   :   4   :   5   :   6   : extremely unfavourable 

 

20. I intend to engage in low carbon behaviour in the workplace: 

strongly agree :   1   :   2   :   3   :   4   :   5   :   6   : strongly disagree 

 

21. Generally speaking, how important is to you to do what your employer thinks you 

should do? 

not at all :   1   :   2   :   3   :   4   :   5   :   6   : very much 

 

22. Generally speaking, how important is it to you to do what your colleagues think you 

should do? 

not at all :   1   :   2   :   3   :   4   :   5   :   6   : very much 

 

23. Generally speaking, how important is it to you to do what your family thinks you 

should do? 

not at all :   1   :   2   :   3   :   4   :   5   :   6   : very much 

 

24. Engaging in low carbon behaviour in the workplace will have a significant impact on 

the amount of energy that *the company* uses: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   : extremely likely 

 

25. Engaging in low carbon behaviour in the workplace will have a significant effect on 

the impact that *the company* is having on the environment: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   : extremely likely 

26. Engaging in low carbon behaviour in the workplace will have a significant impact on 

the amount of energy that *the company* wastes: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   : extremely likely 

 

27. Engaging in low carbon behaviour in the workplace will have a significant impact on 

the amount of money *the company* spends on energy: 

extremely unlikely :   1   :   2   :   3   :   4   :   5   :   6   : extremely likely 
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28. How often do you get reminded to engage in low carbon behaviour in the workplace? 

very rarely :   1   :   2   :   3   :   4   :   5   :   6   : very frequently 

 

29. How often do you forget to engage in low carbon behaviour in the workplace? 

very rarely :   1   :   2   :   3   :   4   :   5   :   6   : very frequently 

 

30. How often do you encounter difficulties when engaging in low carbon behaviour in 

the workplace?  

very rarely :   1   :   2   :   3   :   4   :   5   :   6   : very frequently 

 

31. If I was reminded to engage in low carbon behaviour in the workplace, it would 

make it easier for me to do: 

strongly agree :   1   :   2   :   3   :   4   :   5   :   6   : strongly disagree 

 

32. If I encountered difficulties when engaging in low carbon behaviour in the 

workplace, it would prevent me from doing it:  

strongly agree :   1   :   2   :   3   :   4   :   5   :   6   : strongly disagree 

 

33. How important is it to your employer that you engage in low carbon behaviour in the 

workplace? 

very much :   1   :   2   :   3   :   4   :   5   :   6   : not at all 

 

 

34. How important is it to your colleagues that you engage in low carbon behaviour in 

the workplace? 

very much :   1   :   2   :   3   :   4   :   5   :   6   : not at all 

 

35. How important is it to your family that you engage in low carbon behaviour in the 

workplace? 

very much :   1   :   2   :   3   :   4   :   5   :   6   : not at all 

 

36. How often do you engage in low carbon behaviour in the workplace? 

Daily/2-3 times a week/once a week/once a fortnight/once a month/less often/never 

 

37. If applicable, when you do engage in low carbon behaviour in the workplace, what 

exactly do you do? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________



pg. 226 
 

_____________________________________________________________________

_____________________________________________________________________ 

38. If applicable, please list any reasons why you do currently engage in low carbon 

behaviour in the workplace: 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

39. If applicable, please list any reasons why you do not currently engage in low carbon 

behaviour in the workplace: 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

40. Are you aware that*the company* is committed to reducing energy consumption in 

your office? 

Yes/No 

 

41. Do you think this will have a positive or negative impact upon your working day? 

Very Positive/Positive/No difference/Negative/Very Negative 

 

42. Please give reasons for your answer to question 41 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

43. Are you aware of any changes at *the company*   over the last year, which have 

been made to reduce energy consumption? 

Yes/No 

 

44. If yes, what changes are you aware of? 
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_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

45. If yes, do you think these have had a positive or negative impact? 

Very Positive/Positive/No impact/Negative/Very Negative 

 

46. Please give reasons for your answer to question 45 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

47. Do you have any suggestions for how *the company*   can reduce its energy 

consumption? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

48. Further comments: 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

49. Would you be willing to be contacted in the future for a follow-up questionnaire? 

Yes/No 

 

Thank you for taking the time to complete this questionnaire. It is greatly 

appreciated  
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Appendix C: Screenshots of the pre-intervention questionnaire 

on Survey Gizmo software 
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Appendix D: Emails introducing the study that were sent to the 

control and technology groups 

 

 

 

Low carbon behaviour in the workplace. 

 

 As many of you are aware, *the company* has a strong commitment to 

sustainability, and reducing energy consumption within its offices. There have been 

several technological changes over the past few years that have been made in an 

attempt to reach our goals, e.g. automated lighting, NightWatchman software, 

SMART metering, etc., which have been successful in cutting our energy usage. 

However, there is still progress to be made, so we have teamed up with researchers 

from the University of Glamorgan to target employee behaviour to ensure that we 

are saving the maximum amount of energy possible. 
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Appendix E: Email eliciting formation of IIs that was sent to the 

behaviour and behaviour plus technology groups  

 

 

Low carbon behaviour in the workplace. 

As many of you are aware, *the company* has a strong commitment to 

sustainability, and reducing energy consumption within its offices. There have been 

several technological changes over the past few years that have been made in an 

attempt to reach our goals, e.g. automated lighting, NightWatchmen software, 

SMART metering, etc., which have been successful in cutting our energy usage. 

However, there is still progress to be made, so we have teamed up with researchers 

from the University of Glamorgan to look at employee behaviour to try and reduce 

energy consumption by a further 10%. Your participation in this will be greatly 

appreciated.  

Please select one or two behaviours from the list below, or any other low 

carbon behaviour that you can think of (this excludes recycling, reduced printing, 

and travel mode choice, as it must relate to electricity consumption for it to be 

measurable using the SMART metering technology) that you are willing to commit 

yourself to doing every day over the next 2 weeks to help your floor achieve its 

goal of reducing energy consumption by 10%. 

 If I am the last person to leave my working area I will turn the lights off at the end 

of the working day  

 If I am the last person to leave the toilets I will turn the lights off after me 

 If I am the last person to leave a meeting or conference room I will turn the lights 

off after me 

 If I am the last person to finish using the kitchen I will turn the lights off after me 

 If I need to go between different floors I will use the stairs, not the lifts 

 If I am leaving the office at the end of the working day or for any other reason, I will 

switch my computer off 

 If I am the last person to leave I will turn the printers and photocopiers off at the 

end of the working day 

Please respond via email, detailing which floor you work on, 

and the behaviour(s) that you have chosen to engage in over 

the next couple of weeks. 

Thank you for your cooperation  
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Appendix F: An example of the daily feedback emails 
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Appendix G: Graphs comparing pre, during, and post-

intervention energy consumption profiles for lighting.  

A comparison of the mean pre, during, and post-intervention weekday lighting energy 

consumption profiles for the control group 

 

A comparison of the mean pre, during, and post-intervention weekday lighting energy 

consumption profiles for the behaviour group 
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A comparison of the mean pre, during, and post-intervention weekday lighting energy 

consumption profiles for the technology group 

 

A comparison of the mean pre, during, and post-intervention weekday lighting energy 

consumption profiles for the behaviour plus technology group 
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Appendix H: Graphs comparing pre, during, and post-

intervention energy consumption profiles for power. 

A comparison of the mean pre, during, and post-intervention weekday power energy 

consumption profiles for the control group 

 

A comparison of the mean pre, during, and post-intervention weekday power energy 

consumption profiles for the behaviour group 
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A comparison of the mean pre, during, and post-intervention weekday power energy 

consumption profiles for the technology group 

 

 

A comparison of the mean pre, during, and post-intervention weekday power energy 

consumption profiles for the behaviour plus technology group 
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Appendix I: Awareness Survey 

 

Awareness Survey 

 

As you may or may not be aware, *the company*  has a commitment to reduce its 

energy consumption. In order to achieve this, it is important to understand staff‟s 

awareness levels of the issues and what they can do to help.  

Please read each question carefully and answer it to the best of your ability. There 

are no right or wrong answers; we are merely interested in your personal opinion. 

All responses to this survey are completely confidential. Your employer has 

nothing to do with this study and will not see your responses. All identifying 

information will be removed from this questionnaire and destroyed as soon as all 

data has been collected. This questionnaire should only take a maximum of about 5 

minutes to complete. 

Thank you for your participation in this survey.  
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1. Are you aware of *the company‟s*  commitment to reduce its energy 

consumption? 

 Yes 

 No 

 

2. Why do you think that *the company‟s*  wants to reduce its energy 

consumption? 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

3. Are you aware of the impact that increased energy consumption can have 

upon the environment? 

 Yes 

 No 

 

4. If yes, what? 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

5. Are you aware of what you can do to help *the company‟s*  sports facilities 

reduce its energy consumption? 

 Yes 

 No 

 

6. If yes, what? 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________  
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7. Do you think you would benefit from attending awareness training regarding 

what you can do to help *the company‟s*  sports facilities to reduce its 

energy consumption? 

 Yes 

 No 

 

8. If yes, what sort of things do you think should be included in the awareness 

training? 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

Thank you for your participation in this survey. It is greatly appreciated  
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Appendix J: Area 1 Poster 

 




