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Abstract
Moving consumers into more sustainable consumption patterns is arguably one of the most difficult
behaviour change targets, particularly when competing against strongly habitualised behaviours. A
change in context, however, in which bad habits were otherwise sustained, facilitates favourable
conditions for behaviour modification. The removal of single-use plastic bags in Australia provided
such favourable conditions. Given that little is known about the consequences of plastic bag charges,
this study uses the Theory of Planned behaviour to explore the implications of the single-use plastic
bag phase out in Australia in terms of people’s changes in attitudes, social norms and perceived
behavioural control (PBC). This research also investigates whether the phase out can lead to an
uptake of other, related pro-environmental behaviours (i.e., spillover behaviours). A quantitative
research approach was used, employing a longitudinal trend study based on the Theory of Planned
Behaviour (TPB) variables and measures of spillover over time. A panel survey was used to collect
data over a 9-month period between June 2018 and February 2019. Data was collected in three
stages: two to three weeks before (n = 200), during (n = 342) and six months after (n = 346) the
phase out.

Quantitative data analysis involved multivariate analyses of variance (MANOVA) as well as
structural equation modelling (SEM). The SEM output revealed good fit of the theoretical model,
with most hypothesised relationships staying stable over time. The findings indicate that overall, the
single-use plastic bag phase out in Australia resulted in higher behavioural intention to use reusable
shopping bags. Informational social influence was the strongest predictor of intention to use reusable
bags after the phase out. The influence of attitudes, however, was found to be negative during
transition as well as six months after the implementation, likely due to the extrinsic nature of the
intervention. While no evidence for spillover was found, the positive influence of informational
social norms and hedonic attitudes could lay the groundwork for the future uptake in other, related
pro-environmental behaviour.

Theoretically, this research confirms the utility of using the TPB to evaluate behaviour change
interventions over time. This research adds to the concept of recalibration of variables (i.e., beta
changes) and raises possibilities for a reversed relationship of attitudes and intention. This research
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also validates the habit discontinuity thesis. Practically, the findings highlight the importance of
using important others (e.g., family and friends) and self-efficacy (e.g., making the behaviour easy)
to encourage extrinsic pro-environmental behaviour change. Considering the negative attitudes
during the commencement of the phase out, future interventions may pay attention to emphasising
the utilitarian (i.e., functional) and hedonic attributes (i.e., experiential) in the provision of
information that might increase the likelihood of favourable attitude development, and in turn,
increase the changes of positive spillover effects.

Keywords: social marketing, pro-environmental behaviour, spillover behaviour, reusable bags,
perceived behavioural control, attitudes, social norms, intention.
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1 Introduction
1.1 Introduction
The detrimental environmental consequences of increasing human consumption and pollution as well as
other “environmentally significant behaviours” (Stern 2000) have become a focal point for change by
environmentalists, researchers and policy makers (Hargreaves, 2011). Stern (2000) defines
‘environmentally significant behaviours’ as those which have either a substantial impact on the
environment, or those that have a (usually pro-) environmental intent behind them. Since the 1970s, these
environmentally significant behaviours have been a key focus of academic and policy attention
(Hargreaves 2011). The urgency of prominent environmental problem such as anthropogenic climate
change, as demonstrated by governments declaring ‘climate emergencies’, leads to the need for a move
towards more sustainable consumer behaviour patterns (Steg 2016). The following sections of this
introduction will provide a discussion of environmental behaviour change, focussing on single-use
plastics, before presenting the study design. The introduction will conclude with delineating the structure
of this thesis.

Modifying everyday consumer tasks is at the centre of most pro-environmental behaviour change
initiatives. These initiatives might involve adopting renewable resources (e.g., solar energy; Bollinger &
Gillingham 2012), implementing resource efficiency measures (e.g., household energy conversation;
Jachimowicz et al. 2018), adopting and using sustainable innovations (e.g., eco-innovation adoption;
Jansson et al. 2010) and resource-efficient appliances (e.g., energy-efficient washing machines; Bull
2012), and changing consumer behaviour to reduce environmental impact (e.g., using reusable shopping
bags; Thomas et al. 2016). The growing political recognition that policies require a more transparent link
between production and consumption, and the principles of sustainable development, have driven proenvironmental behaviour change. Governments all over the world have responded by redesigning human
behaviour through a variety of interventions (Clapp & Swanston 2009; Seltenrich 2015). These
interventions have mostly been carried out through levies or legislation and are therefore of a coercive
nature (Ritch et al. 2009).

Commonly, government interventionist approaches include the adoption of the Honolulu Strategy,
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developed by the United Nations Environment Programme (UNEP) and the National Oceanic and
Atmospheric Administration (NOAA). A main goal of this strategy is to reduce the amount and impact of
land-based litter and solid waste introduced into the environment, specifically focussing on single-use
plastics and microbeads (Pettipas et al. 2016; UNEP & NOAA 2019). While plastics only make up 10%
of man-made garbage, conservative estimations of plastic debris in marine litter are at 60-80%, reaching
90-95% in some areas (Suhrhoff & Scholz-Böttcher 2016; Walker et al. 2016; Walker et al. 1997). Many
countries have started to implement strategies from the Honolulu framework to reduce the use of singleuse plastic in everyday consumer behaviour (Xanthos & Walker 2017). Largely, these strategies include
two methods of minimising waste: first, market-based instruments for instance in the form of levies on
new plastic bags; second, strategies revolving around the creation of policies, regulations and legislation
to reduce marine debris, for example in the form of plastic bag bans.

Globally, government initiatives to minimise the use of plastic bags have been varied in range and scope.
In Europe, policies have been spearheaded by countries such as Germany and Denmark, introducing
legislation for retailers to pay levies or taxes on single-use plastic bags as early as 1991 and 1994,
respectively (Earth Policy Institute 2014). While interventions in other parts of the world are increasing
(i.e., Africa, Asia and Oceania), initiatives to reduce the use of plastic bags in America are either limited
(North America) or severely lacking (South America). For a history of global plastic bag policy
interventions, refer to Xanthos and Walker (2017).

Changing the legislative landscape to redesign consumer behaviour is an example of upstream social
marketing. Upstream approaches are consistent with the overall goal of social marketing: “to support the
development or continuation of social good, and through this create individual and social value” (French
& Gordon 2015, p. 20). Other means to move consumer behaviour to more sustainable consumption
patterns include downstream (e.g., informational programmes targeted at individuals) and midstream
approaches, where behaviour change is driven by organisations or community groups (Gordon 2013).

1.2 Methods of pro-environmental behaviour change
Some of the methods and techniques used to bring about social change can be ascribed to social marketing.
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The origins of social marketing can be traced back to sociologist G.D. Wiebe (1951) who retrospectively
examined the factors that have led to the success of social campaigns. In his article published in Public
Opinion Quarterly, Wiebe (1951) posed the question: “Why can’t you sell brotherhood and rational
thinking like you sell soap?”. While Wiebe was mainly referring to the promotion of social ideas through
social advertising rather than influencing behaviours, his suggestions fuelled subsequent discussion within
the marketing discipline to extend the marketing concept to the social sphere (French & Gordon 2015).

More than two decades later, work by Kotler and Levy (1969) and Kotler and Zaltman (1971) solidified
the proposals to broaden the marketing concept to social issues. Now Social marketing is defined as “an
approach used to develop activities aimed at changing or maintaining people’s behaviour for the benefit
of individuals and society as a whole” (NSMC 2020). The process of social marketing therefore involves
the selection of “problem” behaviours to change, the identification of barriers to, and benefits of, changing
those behaviours, as well as developing and piloting strategies that focus on both barriers and benefits (Lee
& Kotler 2015).

To distinguish from other disciplines such as public health and education of what (and what is not) a social
marketing campaign, Andreasen (2002) suggested that social marketing campaigns should, in principle,
follow six benchmark criteria. First, a campaign should have behavioural focus. In other words, the target
behaviour needs to be the focus of design, implementation and evaluation of the campaign. Second,
audience research is required to understand target audiences before the design of an intervention, including
formative research, pretesting and monitoring interventions as they are implemented. Third, Andreasen
(2002) identifies segmentation as well as fourth, exchange (i.e., creating attractive and motivation
exchanges with target audiences) central to social marketing campaigns. Fifth, the marketing mix (i.e.,
based on the 4Ps) is needed to effectively promote the core product, pricing strategy, place and promotion
strategy of the intervention. Sixth, Andreasen (2002) argues that attention needs to be paid to the
competition (i.e., competitive behaviour) of the target behaviour, including costs and barriers for the target
audience to engage (or not) in the desired behaviour change. Whether and how these six benchmark criteria
are met then provides an indication about the extent to which an intervention can be considered ‘social
marketing’ (Wettstein & Suggs 2016).
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Over time, scholars developed additional frameworks to assess whether interventions were corresponding
to ‘social marketing’, including Lefebvre and Flora (1988), Walsh et al. (1993) and the eight benchmark
criteria by the National Social Marketing Centre (NSMC 2020) in the UK. While there are slight
differences between the frameworks (see Rundle-Thiele (2015) for a review), most converge on elements
such as audience orientation and research, segmentation, marketing mix and competition. Importantly,
however, as we learn in the following paragraphs, these frameworks tend to be overly individualistic (i.e.,
focused on the micro-level) and, thereby miss out on the importance of context and environment when it
comes to behaviour change.

Typically, the process through which behaviour change operates can be carried out on either a micro(downstream), meso- (midstream) or macro-level (upstream) or a combination thereof. Wallack et al.
(1993) and Gordon (2013) expand the ‘stream’ terminology using an analogy, which distinguishes between
different levels (or parts of a stream) to describe and explain the various ways with which behaviour change
operates. Put simply, the stream analogy is used to demonstrate that instead of focussing efforts on rescuing
people floating in a river downstream one after another (individual behaviour), one could alternatively
focus on investigating into understanding the reasons why people are falling or jumping into the river in
the first place. According to the analogy, one may discover that midstream, suggestive signs have been put
up on the side of the river, encouraging people to jump into the river, stating how clean and refreshing the
water is. Walking further upstream, one may come across whole neighbourhoods that are built right on the
banks of the river, with evidence of landslides and living huts collapsing. Instead of developing more
efficient rescue techniques downstream or remove the signs and diving board encouraging people to jump
in, one could change socio-economic policy, so incomes rise, and no poor housing is built close to the
river.

The river distinction has been widely recognised within social marketing as a means of describing how
behaviour change operates in different domains. However, when mapping out behaviour change in the real
world, the stream metaphor falls short in terms of its conceptual and practical implications. An evaluation
by Newton et al. (2016) suggests the need for an alternative model that reflects the complexity and
multidirectional relationships among the different levels. For instance, the assumption that behavioural
influence is unidirectional (instead of bidirectional) and that it extends from upstream to downstream actors
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but not vice versa cannot be replicated in reality (Newton et al. 2016). Further, some scholars argue for a
systems-thinking approach that better reflects the complexity of individual behaviour and its
entanglements with other actors in a network (e.g., Brennan et al. 2016; French & Gordon 2015; Parker &
Lukas 2014). As such, this research project refers to micro- (i.e., downstream), meso- (i.e., midstream) and
macro-level (upstream) approaches. A micro-, meso- and macro-level distinction is also echoed with recent
publications in social marketing (e.g., Brennan et al. 2016; French et al. 2017; Kennedy & Parsons 2012)
to show the different layers of influence on individuals in a social marketing eco-system (Fry et al. 2017).

1.2.1 Micro-level: Treating symptoms rather than causes
Micro-level (downstream) approaches to pro-environmental behaviour change focus on targeting the
individual and the specific actions that are involved in a “problem” behaviour (French & Gordon 2015).
The micro-level is typically situated in a person’s family, friends and school or work environment (Wood
2016). Tactical interventions on a micro-level are also considered informational strategies (Steg & Vlek
2009) and often include informational programmes to direct behavioural outcomes (Gordon 2013) mainly
focussing on modifying people’s beliefs, attitudes and values of behaviour (Hargreaves 2011). Born out
of rational choice theory these models suggest that if, for instance, values and beliefs around the use of
single-use plastic could be identified and modified, people would change their behaviour accordingly
(Darnton 2008).

Based on the presumption that individuals only need the right information to make intelligible and
informed decisions (Hoek & Jones 2011; Wymer 2011), early campaigns sought to fill the information
deficit with mass media information campaigns such as ‘Helping the Earth Begins at Home’ (Blake 1999;
Hinchliffe 1996) and ‘Are You Doing Your Bit’ (Collins et al. 2003). To remove the barriers to action, the
micro-level approach uses an information-intensive angle that rests on generalising messages to a wider
population, recognising the wide range of environmental attitudes and values which are present amongst
the public (Hargreaves 2008). Other means to influence behaviour on a micro-level includes creating
alternative products (e.g., electronic cigarettes) and programs to help manage behaviour (e.g., smoking
cessation programs; Kennedy & Parsons 2012).

While informational strategies scarcely resulted in substantial behaviour change (Steg & Vlek 2009),
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prompts or nudges appeared to be effective in changing behaviour (e.g., Abrahamse et al. 2005; Lehman
& Geller 2004; Porter et al. 1995). Further, encouraging pro-environmental behaviour on a micro-level
appeared to become more powerful when commitment strategies (Schultz et al. 1995) and implementation
intentions (Bamberg 2002; Fennis et al. 2011; Jakobsson et al. 2002) were used. In other instances,
increasing the individuality of an intervention in which information is tailored to the needs, wants and
perceived barriers of specific segments of a population resulted in greater behaviour change effectiveness
(Daamen et al. 2001; Thogersen 2007). Also, studies on value exchange and self-affirmation have shown
to result in greater endorsement of sustainable actions (e.g., Brough et al. (2016); Sparks et al. (2010); van
Prooijen and Sparks (2014)). For example, prompting and/or reminding consumers when there was an
inconsistency between their behaviour and their personally held green values can subsequently lead to
behave more consistent with those green values (e.g., Dickerson et al. (1992); Peloza et al. (2013)).

Overall, however, strategies that rely on people to make the right decision have not produced desired
behaviour changes (Shove 2010). Concepts such as ‘bounded rationality’ (Simon 1955) and ‘judgement
heuristics’ (Tversky & Kahneman 1974) reveal the inadequacy of human agency, especially under
uncertainty. Further, there is conflicting evidence showing that relying on individuals as rational agents is
insufficient when attempting to generate lasting behaviour change. This is captured by the value-action
gap (Blake 1999). Individuals who espouse green values do not always act according to them (e.g., Burgess
et al. 2003). Contextual factors often override people’s belief- and value-systems (Stern 2000), regardless
of one’s environmental mindset. Bringing about pro-environmental patterns of consumption, therefore
does not only depend upon educating or persuading individuals to make different decisions, but also on
forcing changes in practices (Hargreaves 2011; Shove 2010).

Driven by the limited success of mass media campaigns, and people’s boundedness to psychological and
environmental constraints, micro-level approaches have started to cater for the contextual sensitivity of
behaviours through identifying and removing real and perceived ‘barriers’ to action. Consequently,
improved tailored messages to a selected audience were created to produce new social norms that hopefully
motivated people to modify their behaviour to more sustainable consumption patterns (e.g., Barr 2008;
DEFRA 2008). Such reductionist approaches that assume a linear system of command and control
(Lefebvre 2012), however, have been criticised due to placing unfair blame and responsibility on
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individuals (Wymer 2011). At the centre of the criticism lies the pursuit of ‘methodological individualism’
(Jackson 2005), and many information-based demarketing efforts have failed to foster behaviour change
(McKenzie-Mohr 2000).

The approaches used to influence unsustainable or problematic behaviour patterns are broadening, both
from within the discipline of social marketing (e.g., French & Gordon 2015; Hoek & Jones 2011;
Spotswood et al. 2017; Wood 2018) as well as with other disciplines (e.g., justice and sustainability;
Hobson 2003), industrial ecology (Nye & Hargreaves 2010) or sociology (Hargreaves 2011; Shove 2010).
Micro-systems, however, are related to and interact with other systems which are more removed and
distant from the individual (Brennan et al. 2016). A move towards a broader perspective that encompasses
not only micro-level influences but also community-based interventions on a meso-level, is offered by
McKenzie-Mohr (2000).

1.2.2 Meso-level: Linking individuals and the systems they are a part of
Meso-level (i.e., midstream) approaches to behaviour change focus on the link between individuals (or
individual behaviour) and the micro-systems they are part of (Wood 2016). Partner and service
organisations, community groups as well as other organisational actors become key influencers on a mesolevel (Beirão et al. 2017; Hastings & Domegan 2013). While traditional social marketing had centred on
influencers, a newer definition of the meso-level emphasises the importance of the interaction between
individuals (i.e., enactors) and the local environment including community groups, for-profit
organisations, non-profits, and marketing agencies (i.e., influencers; French et al. 2017; Russell-Bennett
et al. 2013). More recently, services marketing and customer co-creation have emerged as a meso-level
theme, particularly in order to ensure that, for instance, health services are designed, developed and
delivered based on people’s needs (French et al. 2017; Wood 2018).

Community-based social marketing is exemplary of meso-level social marketing (e.g., Bryant et al. 2000;
McKenzie-Mohr 2000). Community-based initiatives have been effective in fostering environmentally
sustainable behaviour (Cooper et al. 2007; Kassirer & Mohr 1998; Tanner & Wölfing Kast 2003), curbing
energy consumption in the context of higher education (Frantz et al. 2016), delaying the initial use of
tobacco and alcohol among middle school-aged youth (Bell-Ellison et al. 2009; Bryant et al. 2007),
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promoting the use of safety glasses among agricultural workers (Luque et al. 2007; Monaghan et al. 2008;
Monaghan et al. 2012; Tovar-Aguilar et al. 2014), changing social norms revolving around children
walking to and from school (Schuster et al. 2016) and increasing participation in physical activity among
youth (Alfonso et al. 2011; Nickelson et al. 2011) and older adults (Burroughs et al. 2006).

1.2.3 Macro-level: The role of governments in removing barriers to change
While the meso-level interventions mentioned above have produced considerable success, in order to
achieve sustained behaviour change, legislation on a macro-level is needed (Hoek & Jones 2011; Wymer
2011). According to practice theorists, material changes to the infrastructure of a certain behavioural
context (e.g., removing freely available plastic bags in the practice of grocery shopping) are the strongest
influencer when looking at behaviour change interventions (Shove et al. 2012). The view that successful
behaviour change initiatives require materialistic modification ties in with macro-level (i.e., upstream)
social marketing approaches, which propose structural changes to the environment as key to success
(Gordon 2013).

Macro-level (i.e., upstream) approaches seek societal levels of change and utilise policy and regulation,
aiming to alter the environment as a means of promoting desired behaviour changes (Hoek & Jones 2011).
Rather than treating symptoms and changing “problem” people, the lens is directed to finding solutions
through structural strategies that aim at changing the circumstances under which behavioural choices are
made (Steg & Vlek 2009). Social marketers on a macro-level look “upstream” at distal factors (Hastings
& Domegan 2013) to identify environmental dimensions that contribute to social issues including harmful
products and the environment through which these products are made available (Wallack et al. 1993).
Often, these approaches take the form of ‘coercive motivational techniques’ which can include monetary
disincentives (e.g., levies and taxes), social disincentives (e.g., social pressure) and employing physical
barriers to unsustainable behaviour (e.g., restricting the availability of or banning certain consumer
products; De Young 1993).

Macro-level interventions focus on population-level changes through enforcement, lobbying and
advocacy. They include influencing decision-making groups such as politicians, media figures, community
activists, corporations, schools and foundations (Gordon 2013). Using policy and legislation to engender
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large scale population-level behaviour changes through even small changes in the environment has a strong
empirical foundation, particularly from the public health arena (Glasgow et al. 1999; Lomas 1998). Macrolevel interventions are particularly effective when integrated with meso-level structures (De Young 1993).
The integration allows for improving the “design architecture” which seeks to disrupt or recreate contexts
and structures that enable engagement in social change (Russell-Bennett et al. 2013). The Australian
single-use plastic bag phase out reflects such an arrangement in which actors from both the meso-level and
macro-level combine efforts to move consumers into more sustainable consumption patterns. The resulting
change in context can cause disruption to otherwise stable behaviours (Poortinga et al. 2013).

1.3 Understanding change in context
Reviews on pro-environmental behaviour change by Jackson (2005) and Darnton (2008) identify a range
of theories on change. These include but are not limited to social-psychological models that depict change
as a temporal process (showing behaviour, and change, over time) and social learning theories (showing
how people learn and change both perceptually and behaviourally). Some of the relevant change
frameworks include those that can explain change in habits, change in stages as well as change via social
networks (Table 1.3).

Table 1.1 Key theories of change
Change focus
Changing habits

Change in stages
Change via social
networks

Model(s)/application
Lewin’s Change Theory (1951)
Bandura’s Mastery Modelling (1977)
Gollwitzer’s Implementation Intentions (1993, 1999)
Habit theory (Gardner & Behaviour 2009; Verplanken et al. 1997;
Verplanken et al. 1994)
Prochaska and DiClemente’s (1983) Transtheoretical Model of Health
Behaviour Change (‘Stages of Change’ Model)
Rogers’ Diffusion of Innovations (1995)
Gladwell’s (2000) Mavens, Connectors and Salespeople

These theories view change through two main perspectives. The first, Lewin’s (1951) Change Theory,
rests on the idea that group standards (i.e., norms and identity) are the source of individual resistance to
behaviour change (Darnton 2008). Lewin describes a process of unfreezing/freezing whereby habits are
being scrutinised by the group before they fall back into a new equilibrium in day-to-day life. This new
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equilibrium is based on altered group standards. From this point of view, the group or other people are
crucial to change. The second perspective views change as a temporal process (displaying behaviour, and
change, over time) via stages or feedback loops, prominently illustrated by the Stages of Change model
(Prochaska & DiClemente 1983) or the Diffusion of Innovation theory (Rogers 1995). While the claim
that only stage-matched interventions are effective in bringing about change is largely unproven (Shepherd
2006), the model has found wide application in health-based interventions (e.g., as a segmentation tool).
A key feature of this model lies in its ability to segment the public into different stages in terms of their
readiness to change. Although predominantly conceived as a model to explain technology adoption by
society via social networks, Rogers’ (1995) Diffusion of Innovation theory also functions as a
segmentation instrument. This theory distinguishes between different individuals within a social network
by means of their varying levels of readiness to adopt new products and ideas, which in turn determines
differing degrees of influence.

Together, these theories explain that change typically occurs via an unfreezing-change-refreezing process
(Lewin 1951) over time and in stages (Prochaska & DiClemente 1983; Rogers 1995). Thus, a similar
pattern of change can be assumed when considering the forced removal of single-use plastic bags in
Australia. However, instead of an intrinsic change via group standards (Lewin 1951), the plastic bag phase
out in Australia is triggered extrinsically, elicited by a disruption in context (e.g., Poortinga et al. 2013).
This extrinsic feature most-closely aligns with change in habits according to habit theory (Gardner &
Behaviour 2009; Verplanken et al. 1997; Verplanken et al. 1994).

Habit theory maintains that repeatedly doing a certain behaviour in a stable context over time can lead to
an automatisation of the behaviour (Fujii & Gärling 2003, 2005). In this situation, the behaviour becomes
linked to environmental cues, which initiate action almost automatically, in absence of an active
deliberation process (Walker et al. 2014). Therefore, influence through information becomes limited
(Gardner & Behaviour 2009; Orbell & Verplanken 2010). However, if environmental cues change
significantly via contextual discontinuities (e.g., a removal of single-use plastic bags), an “unfreezing” of
the habitualised behaviour is likely (Verplanken & Roy 2016). In turn, individuals revert to deliberate
decision-making (Verplanken et al. 2006), which could make behavioural as well as attitudinal
modification more likely (White et al. 2019). In fact, a context change can make old habits untenable,
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leading a person to consider his or her attitudes and values to establish new behaviours (Dahlstrand & Biel
1997).

The Australian single-use plastic bag removal renders itself neatly to such a situation, where changes are
likely to occur due to the disruption of the consumption context. Here, it is important to study the
effectiveness of the single-use plastic bag removal not only before, but also after the phase-out has been
put in place to determine whether change has occurred. Understanding how the target group goes through
changes in terms of attitudes, norms, perceived behaviour control will lead to a greater understanding of
how habits are formed. Taking measures before, during and after the implementation of the removal can
therefore shed light on whether and at what stage change occurred. Ultimately, this research is important
to inform and improve future interventions that may force change.

1.4 Context of the study
Since the 1980s, using single-use plastic bags has become a common feature of modern shopping (Thomas
et al. 2019). Given the detrimental consequences of single-use plastic, governments all over the world have
passed legislation to ban or severely restrict the production and use of plastic shopping bags (cf. Clapp &
Swanston 2009; Xanthos & Walker 2017). Promoting sustainable development is increasingly recognised
as an important overarching strategic objective of contemporary public policy. Countries such as the
United Kingdom (UK), Ireland, Denmark and Germany, for example, have started to implement a range
of waste management and recycling policies (Xanthos & Walker 2017).

In particular, single-use plastics in the form of plastic bags have been shown to have a damaging
environmental impact from a variety of perspectives, including production energy costs, limited lifespan,
landfill content and inability to biodegrade (Ritch et al. 2009). In most cases, these alleged adverse
environmental impacts have been guiding policy creation and adaptation. In other countries such as India
and Bangladesh, the risks of the exacerbation of floods and the spread of water-borne diseases has led to
phasing out plastic bags (Xanthos & Walker 2017). In any of these instances, the trend towards redesigning
human behaviour has largely been driven by meso and macro-level strategies.
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The effectiveness of strategies to reduce single-use plastic bags has varied by country, with governments
variously opting for an outright ban, limited bans (e.g., bag thickness), taxes or voluntary measures. Other
factors relating to the variation in results are concerned with the size of the levy charged, the length of time
the charge remains in place and what proportion of the charge is paid by the customer or the retailer (Ritch
et al. 2009). The timing of plastic bag bans worldwide has also varied. While Germany, Denmark and
Ireland have been early adopters of a new policy framework to reduce the usage of plastic bags,
interventions in other parts of the world are limited (e.g., North America) or severely lacking (e.g., South
America) (Xanthos & Walker 2017).

Overall, when structural approaches (i.e., policies, levies, taxes) were utilised alongside informational
approaches (e.g., communicating environmental benefits of reusable bags), a more favourable public
policy response was reported (Convery et al. 2007; Poortinga et al. 2013; Sharp et al. 2010). Yet, other
factors such as differing average purchasing power and overall environmental concern between countries
indicate the importance of the right balance between structural and informational strategies (Jakovcevic et
al. 2014).

In Australia, single-use plastic bag phase outs started as early as 2009 in South Australia (SA), with the
Australian Capital Territory (ACT) and Tasmania (TAS) following soon after (Sharp et al. 2010). From 1
July 2018, almost a decade later, Western Australia (WA), Queensland (QLD) and Victoria (VIC)
announced the removal of single-use plastic bags (SBS 2018). VIC declared a legislative ban on plastic
bags to be implemented on 1 November 2019 (Costa 2019). NSW remains the only state without a
legislative ban in place (cf. Table 1.2). Despite the lack of a formal ban on single-use plastic bags in NSW
and in VIC (note: VIC ban was yet to be implemented legislatively at the time of study design and data
collection), the two major Australian supermarkets Woolworths and Coles decided to phase out plastic
bags on a voluntary basis from 20 June 2018 and 1 July 2018, respectively (SBS 2018). Given the research
opportunities that occurred in the natural consumption environment, this study was situated in the context
of the Australian single-use plastic bag phase out.
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Table 1.2 Overview of single-use plastic bag bans in Australia
Jurisdiction

Commencement date

South Australia (SA)

Plastic bags banned
through legislation?
Yes

Northern Territory (NT)

Yes

1 September 2011

Australian Capital Territory (ACT)

Yes

1 November 2011

Tasmania (TAS)

Yes

1 November 2013

Queensland (QLD)

Yes

1 July 2018

Western Australia (WA)

Yes

1 July 2018

Victoria (VIC)

Yes

New South Wales (NSW)

No

Announced (1 November
2019)
-

4 May 2009

1.5 Purpose of the study
While some studies have started to investigate how people react to the forced removal of plastic bags (e.g.,
Convery et al. 2007; Dikgang et al. 2012; Jakovcevic et al. 2014), only a few have studied the impact
longitudinally including before, during and/or after the change was implemented (e.g., Poortinga et al.
2013; Sharp et al. 2010; Thomas et al. 2016). These handful of studies have attempted to examine changes
over time, particularly in terms of attitudinal responses in conjunction with behavioural spillover, also
known as response generalisation (Ludwig & Geller 1997). In addition, the majority of studies have
focussed on evaluating the effectiveness of informational strategies, rather than structural strategies or a
combination thereof (Steg & Vlek 2009). Further, as Spotswood et al. (2017) point out, longer-term
evaluation studies are needed in light of infrastructural changes, which are more likely as part of an
intervention. The call for an increased inclusion of structural strategies to engender pro-environmental
behaviour change has heightened the need to understand the impact of these interventionist approaches on
the target populations (e.g., Hargreaves 2011; Røpke 2009; Shove 2010, 2014; Shove et al. 2012; Welch
2016).

Thus, the purpose of this research is to examine the consequences of the Australian single-use plastic bag
phase out over time. Specifically, this research seeks to investigate how the removal of plastic bags impacts
attitudes, social norms and perceived behavioural control over the course of the implementation of the
phase out. Previous studies have found mixed evidence on the changes to attitudes and normative measures
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as a result of plastic bag charges (e.g., Poortinga et al. 2013; Sharp et al. 2010; Thomas et al. 2016).
However, little attention has been paid to how single-use plastic bag phase outs impacts people (Thomas
et al. 2019).

Another purpose of this study is to investigate whether the phase out of single-use plastic bags in Australia
could lead to an uptake of related pro-environmental behaviours (i.e., spillover effects). There is some
evidence on both positive and negative spillover effects (e.g., Thomas et al. 2016; Truelove et al. 2014),
from experimental (e.g., Lanzini & Thøgersen 2014; Tiefenbeck et al. 2013) and longitudinal
investigations (e.g., Thøgersen & Ölander 2003; Van der Werff et al. 2014). However, despite the growing
body of literature studying spillover, empirical evidence is mixed (Austin et al. 2011; Thøgersen 1999;
Thomas et al. 2016; Verfuerth et al. 2019; Wolstenholme et al. 2020). As such, this leads to the
development of the overall research question of this thesis:

Overarching RQ: How do people react to a structural change that impacts their behaviour over time?

1.6 Research questions and objectives
Two research objectives sought to answer the overarching research question. First, this thesis aimed to
investigate the implications of the Australian plastic bag phase out on a population-level regarding attitude,
social norms and perceived behavioural control changes over time. Here, both level (i.e., means) and
structural changes (i.e., influence) over time were studied. Second, this thesis sought to examine whether
the Australian plastic bag charge resulted in the uptake of spillover behaviour. These research objectives
have led to the following two sub-research questions:

RQ 1:

What is the impact of the Australian single-use plastic bag removal on attitudes, social norms,
and perceived behavioural control over time?

RQ 2:

Does the removal of single-use plastic bags in Australia lead to the uptake of related proenvironmental behaviours (i.e., spillover behaviours)?
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1.7 Overview of research design
In order to address RQ1 and RQ2, a quantitative study was undertaken based on a naturalistic time-series
design using the Theory of Planned Behaviour (TPB; Ajzen 1991). The focus on the removal of singleuse plastic bags from the two major Australian supermarkets coincided with the quantitative data collection
phase and presented a rare opportunity to take advantage of a forced behaviour change in the natural
environment. A panel survey of a nationally representative sample hosted by Qualtrics was used to collect
data at three points in time between June 2018 and February 2019. The three data collection stages were
timed to collect data two to three weeks before (n = 200), during (n = 342) and six months after (n = 346)
the Australian single-use plastic bag phase out. In total, responses of 888 participants were recorded.
Quantitative data analysis involved exploratory factor analysis (EFA) and multivariate analyses of variance
(MANOVA) using SPSS25 statistics software as well as structural equation modelling (SEM) and multigroup analyses using AMOS25. Table 1.1 provides an overview of the research program including research
questions and objectives, research method and type of analysis used.
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Table 1.3 Overview of research design

Research Questions

Objectives of Research

Research Method

Analysis

RQ 1: What is the impact of the
Australian single-use plastic
bag removal on attitudes, social
norms, and perceived
behavioural control over time?

To understand the implications of the
Australian plastic bag phase out
regarding attitude, social norms and
perceived behavioural control
changes over time.

Quantitative

Exploratory Factor Analysis (EFA) using SPSS 25;

Survey

Confirmatory Factor Analysis (CFA) using AMOS 25;

T1: Baseline sample
(n=200)

Structural Equation Modelling (SEM) using AMOS 25.

RQ 2: Does the removal of
single-use plastic bags in
Australia lead to the uptake of
related pro-environmental
behaviours (i.e., spillover
behaviours)?
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T2: During the transition
(n=342)
To examine whether the Australian
plastic bag charge led to the uptake of
spillover behaviour.

T3: 6 months after the
phase out (n=346)

1.8 Thesis structure
This thesis consists of five chapters. Following this introduction, a review of the literature in Chapter
Two is provided. This chapter is divided into two main parts. The first part of Chapter Two discusses in
detail the current literature on pro-environmental behaviour change, including an overview of the
theoretical models used to understand and predict human behaviour. Research opportunities and the
subsequent research questions are also identified, which are then developed to address the research
opportunities. The second part of Chapter Two presents a theoretical model based on the review of the
literature, including providing justifications for the hypothesised relationships that are tested by the study.

The research methods are discussed in Chapter Three. This chapter gives an account of the research
philosophy underpinning this research. This is followed by outlining the research methodology for this
thesis, which involves a three-wave quantitative study using a naturalistic time-series design. Chapter
Three then presents the research procedures the study before concluding with a discussion of the ethical
considerations of this research.

Chapter Four reports on the analysis procedures and the results obtained from model testing. This chapter
commences by providing an overview of the response rate and sample characteristics of the quantitative
study participants. The results of construct reliability and validity tests are provided, alongside descriptive
analysis of the constructs. Then, the steps involved in fitting the structural model are undertaken, before a
detailed assessment of multivariate assumptions is presented and then the hypothesis testing outputs based
on the structural and level analysis are provided. The chapter concludes with a summary of the supported
and non-supported hypotheses.

Chapter Five draws the thesis to a close by discussing the key findings as well as additional findings of
the study in respect to the research questions. The chapter also summarises contributions to theory and
practice, before addressing the limitations and identified future study opportunities. This thesis ends with
a summary of the main findings including overall conclusions.
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1.9 Chapter conclusion
Taken together, this chapter provided an overview of the thesis, including the research background, its
significance along with justification for the research. An overview of the research design was given,
highlighting the research questions, which are aimed at addressing the research opportunities. The next
chapter reviews and discusses the relevant literature on pro-environmental behaviour change and explains
research opportunities in detail.
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2 Literature Review
2.1 Introduction
This chapter is divided into two parts. The first part provides a review of the literature on proenvironmental behaviour and the way it has been promoted. The review begins by introducing the
theoretical foundations necessary to understand consumer behaviour, before drawing out the factors
influencing pro-environmental behaviour change. The dimensions that are an integral part of promoting
pro-environmental behaviour are also reviewed. The first part concludes with summarising the research
opportunities and subsequently, develops research questions to address those opportunities. The developed
research questions then lead into the second part of this chapter, which details the development of the
theoretical framework for this study.

2.2 Using theory in pro-environmental behaviour change
By virtue of viewing change as an individually oriented process, the prevailing belief is that people can be
changed (not just nudged) by marketing and market behaviour (Fry et al. 2017). Thus, a considerable
amount of literature on pro-environmental behaviour change has been published focussing on models and
theories that centre on individual decision-making. In particular, most studies review how informational
strategies have impacted on individuals and their decision to either act or not act pro-environmentally (Steg
& Vlek 2009). However, there is only a limited understanding of how structural approaches, for instance,
in the form of forced behaviour interventions influence and/or change people’s beliefs and attitudes, norms
and perceived behavioural control.

The theories and models that have been used previously used to assess individual behaviour and change,
focussing particularly on pro-environmental behaviour, are reviewed below. First, the theoretical
foundations and models of consumer behaviour that have been developed to understand individual
behaviour are discussed. Second, a review of key factors influencing pro-environmental behaviour change
is provided. Ultimately, this section aims at arriving at research opportunities concerning evaluating a
forced behaviour change intervention in a pro-environmental context.
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2.2.1 Understanding behaviour: Theoretical foundations
2.2.1.1 Economic assumptions: Bounded by rationality
The dimensions of most theories and models of individual behaviour and behaviour change are rooted in
economic theory and rational choice models (e.g., Elster 1986; George & Homans 1961). Such models
(e.g., Expected Utility Theory or Consumer Preference Theory) traditionally assume that individuals seek
utility maximisation that is, making behavioural choices based on an assessment of the expected costs and
benefits of a behaviour (Darnton 2008). The central assumptions that underlie rational choice include
individual self-interest as the appropriate framework for understanding human behaviour; ‘rational’
behaviour follows from cognitive deliberation; and that consumer preferences are exogenous to the model
in that they are considered as a given without further elaboration as to their roots or antecedents (Jackson
2005). As a result, policymaking renders itself straightforward to information-intensive campaigns that
seek to ensure that consumers have sufficient access to information to facilitate informed choices among
the available options (Hargreaves 2011). However, merely providing consumers with information to raise
awareness and recognition of pro-environmental issues does not effectively promote behaviour change.
While information acts as a prerequisite for many behaviours, information alone does not lead to action
(Collins et al. 2003; Kollmuss & Agyeman 2002; Talbot et al. 2007). For example, taxes on alcoholic
beverages can reduce overall alcohol consumption, where urging and information dissemination fails to
do so (Dahlgren and Whitehead 2006).

Jackson (2005) summarises further criticisms of rational choice theories. First, the absence of affective
responses can confound cognitive deliberation. Emotions are an integral part of human decision-making,
which can “constitute potent, pervasive, predictable, sometimes harmful and sometimes beneficial drivers
of decision making” (Lerner et al. 2015, p. 799). Second, the self-interest assumption is questionable, as it
does not consider other qualities of human behaviour, including those of social, moral and altruistic
character. For instance, instead of pursuing self-interest, pro-environmental behaviour may also be
impacted upon by an individual’s altruistic, prosocial and biospheric values (Jackson 2005). Notably,
according to the principle of utility maximisation, rational choice models view the roots of an individual’s
behavioural preference as exogenous to the model (Darnton 2008). Third, the assumption of individuality
relies too heavily on subjective deliberation. In fact, behaviour is embedded in social context, and
continuously under the influence of social and interpersonal relationships of the actor as well the socio-
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material infrastructure it is enacted in (Hargreaves 2011; Shove et al. 2012; Spotswood et al. 2017). In
other words, people are not living in a social vacuum and social context can override existing belief
systems, regardless of how pro-environmentally minded one may think one is (Stern 2000).

Rational choice models are useful for predicting a wide range of phenomena. However, given that many
sustainable behaviours are fundamentally routinized and habitual (Verplanken 2012; White et al. 2019),
and therefore, require less deliberative action, the utility of rational choice theory becomes inherently
limited. In a similar vein, rational choice models do not account for people’s cognitive limitations when
taking deliberative action (Darnton 2008). By using mental shortcuts including habits, routines, cues and
heuristics, people often bypass a cognitive deliberation to act. People in everyday situations are simply not
capable of taking in all the information available to them and cognitively processing it to rationally choose
the best course of action (Tversky & Kahneman 1974). The psychological shortcuts that people use are
captured by the concept of bounded rationality (Simon 1955). Simon’s (1955) work signalled a turning
point in the way in which human behaviour was depicted, both theoretically and practically. Habits can
also impact on individual behaviour, which increases the difficulty of changing behaviour and ultimately,
challenges the core assumptions of rational choice theory (e.g., self-interest and utility maximisation).
Information alone does not suffice to break sticky automatisms, particularly considering the repetitive
nature of everyday consumption behaviour (Jackson 2005), as for example grocery shopping.

2.2.1.2 The role of information and the value-action gap: ‘Protecting’ the reef while
driving a V8
An important feature of rational choice theories is the role of information in determining behavioural
outcomes, thereby rendering them linear models of behaviour (Darnton 2008). Information-based rational
choice models are based on the idea that there is a linear progression of, for instance, environmental
knowledge, that leads to adopting a pro-environmental attitude which in turn, leads to pro-environmental
behaviour (Kollmuss & Agyeman 2002). In marketing theory, the Awareness Interest Decision Action
(AIDA) model represents such linear driven behaviour model (Darnton 2008). While information is
considered an important prerequisite to induce action; information alone is often insufficient to move
individuals to act pro-environmentally (e.g., Burgess et al. 2003; Hargreaves 2011; Stern 2000). In
addition, behaviour change approaches that are information driven presume environmental damage to be
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a result of individual action. In other words, people could choose to behave more environmentally friendly
if only they had been given better information and/or more appropriate incentives. However, while
information is crucial in shaping attitudes, the relationship between environmental attitudes and behaviour
is often weak (Eden 1996). Put simply, there is a disconnect between what people say and what people do,
which has been coined the value-action gap (Blake 1999). According to Blake (1999), the barriers that
block values and beliefs being translated into action are not informational in nature, but other factors
impeding the process including individuality, responsibility and practicality.

These barriers that inhibit people from acting on information respond in different ways. Barriers associated
with individuality are based on a person’s attitudes or cognitive structure, which are outweighed by
conflicting attitudes such as laziness or lack of interest. Responsibility, on the other hand, is concerned
with how people conceive of institutions and their relation to responsibility. While individuals may hold
green beliefs, they often do not feel they should take the responsibility to help solve environmental
problems and/or ascribe greater effectiveness of pro-environmental action to other individuals or groups.
Lastly, and most importantly, social or institutional constraints can prevent individuals from acting proenvironmentally, regardless of their environmental mindedness. Strategies to reduce the barriers include
“making it easy” for individuals to do the desired behaviour (White et al. 2019). These strategies can
include placing recycling bins nearby or simplifying the recycling process altogether (Brothers et al. 1994;
Gamba & Oskamp 1994).

Current research supports the strong influence of institutional constraints on consumer behaviour, chiefly
in the form of infrastructure and material. Practice theorists argue that encouraging pro-environmental
behaviour does not only depend on the education and persuasion of individuals to make the ‘right’
decisions but also on forcing changes in practices and their infrastructural entanglement (Hargreaves
2011). Indeed, material changes to the infrastructure of a given behavioural context (e.g., removing plastic
bags in the practice of grocery shopping) are said to be the strongest influencer (Shove et al. 2012).

Taken together, the three barriers (i.e., individuality, responsibility & practicality) offered by Blake (1999)
interlace with factors common to behavioural models from psychology and social psychology (Darnton
2008). Instead of defining factors as barriers inhibiting deliberative action, socio-psychological models
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incorporate a wide range of factors that determine ‘end behaviours’ and their relationships with each other
(Darnton 2008).

2.2.1.3 Adjusted Expectancy Value Theories
To improve the shortcomings of rational choice models, alternative models, most notably adjusted
expectancy-value theories, have incorporated an array of factors in the form of psychological antecedents
that impact on human behaviour. In its simplest form, Expectancy Value (EV) Theory (e.g., Atkinson
1957; Wigfield & Eccles 2000) centres on a person shaping his or her attitudes based on an assessment of
beliefs about an attitude object (or behaviour) with a value attached to the characteristics of the attitude
object. Like rational choice theory, attitudes are the result of linear deliberation. However, unlike rational
choice models EV Theory explores the antecedent factors that give rise to attitudes, which is a common
factor in a wide selection of social-psychological models of behaviour (Darnton 2008). One of the earliest
and most popular attitude-behaviour models, the Theory of Reasoned Action adjusts expectancy value
models to include normative social influences on behavioural intention (Ajzen & Fishbein 1980; Fishbein
& Ajzen 1975). Other commonly adjusted expectancy value models which are based on construing
behaviour as a deliberative decision-making process include the Health Belief Model (HBM; Rosenstock
1974) and the Protection Motivation Theory (Rogers 1975). Due to the nature of this research project
which focusses on pro-environmental behaviour, the HBM and Protection Motivation Theory are not
included in the remainder of the literature review.

The Theory of Reasoned Action is based on evaluative beliefs about behavioural consequences. An
individual’s evaluation of those outcomes produces the respective attitudes to the behaviour. Departing
from simple EV models, the Theory of Reasoned Action further includes normative influences (subjective
norms) as factors that impact on intention and is therefore classified as an ‘adjusted expectancy value’
model for behaviours that are under volitional control (Darnton 2008). Subjective norms represent an
individual’s combination of normative beliefs of how others would view ones performance of the
behaviour and ones motivation to comply with those views. Both subjective norms and attitudes then lead
to behavioural intention, which is the immediate antecedent and key determinant of behaviour. Together,
the link between attitudes and behavioural intention as well as subjective norms and behavioural intention
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is moderated by the relative importance of attitudinal and normative considerations.

While the shortcomings of cognitive deliberation, the role of habit, the impact of emotions and moral
factors are not specifically addressed in the Theory of Reasoned Action, the theory acknowledges the
impact of social influence on behaviour and examines the antecedents of attitudes. The theory has been
used to understand a wide range of behaviours including but not limited to dieting, family planning, alcohol
cessation, transport choice, women’s occupational orientations and voting (Ajzen 1991). Rarely, however,
have studies specifically measured actual behaviour and instead, relied on behavioural intention as an
indicator of behaviour. Unfortunately, behavioural intention is usually only a good predictor of behaviours
in situations where individuals have a certain amount of volition over a given behaviour (Jackson 2005).

The inclusion of additional factors in adjusted EV models results in a relative decrease in the influence of
attitudes on behaviour (Darnton 2008). Most prominently, the pattern of extending EV models to include
a greater variety of variables has been echoed in the widely used Theory of Planned Behaviour (Ajzen
1991). While the Theory of Planned Behaviour is still an adjusted expectancy value model, the inclusion
of more factors has increased the predictive ability of the model for many behaviours compared to the
Theory of Reasoned Action.

Extending the Theory of Reasoned Action to the Theory of Planned Behaviour has been chiefly driven by
a widespread criticism revolving around the exclusion of the explanatory scope of behaviours that are not
under volitional control; most notably, those of spontaneous, habitual, mindless or impulsive nature
(Bentler & Speckart 1979; Langer 1989). Also, the Theory of Reasoned Action does not account for
behaviours that may require a certain skillset, opportunities or resources for their successful performance
(Liska 1984). These become particularly meaningful when considering pro-environmental behaviours, for
example considering recycling or using reusable shopping bags when grocery shopping.

In response to the lack of explanatory scope of behaviour not under volitional control, the construct of
‘perceived behavioural control’ was added to the Theory of Reasoned Action to create the Theory of
Planned Behaviour. Similar to Bandura’s notion of ‘self-efficacy’ (Bandura 1982), perceived behavioural
control (PBC) in the Theory of Planned Behaviour reflects situational constraints and refers to a person’s
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perception of how much control he or she has to perform the behaviour in question. According to Ajzen
(1991), PBC can directly predict both behavioural intention and actual behaviour achievement. Both
distinct as well as independent effects PBC and behaviour have been found in meta-analyses (e.g.,
Armitage & Conner 1999; McEachan et al. 2011). The Theory of Planned Behaviour is a general theory
of social behaviour and can include moral or affective antecedents of behaviour as part of attitudinal beliefs
about or evaluations of the outcomes of specific behaviours. Other theories have explicitly included key
themes of pro-environmental behaviour in their models. The following section discusses these models that
have incorporated various themes to understand pro-environmental behaviour.

2.2.2 Factors influencing pro-environmental behaviour
Assessing the impact of a forced behaviour change intervention on individuals requires reviewing the
factors that influence pro-environmental behaviour. An integrative review by Steg and Vlek (2009)
suggests that three groups of factors need to be taken into account when looking at behaviour change: (1)
individual and motivational factors (i.e., perceived costs and benefits, moral and normative concerns,
affect), (2) contextual factors and (3) habitual behaviour. Derived from a set of reviews on proenvironmental behaviour (Darnton 2008; Jackson 2005; Steg & Vlek 2009; White et al. 2019), Table 2.1
lists key theories, models and foundational studies that focus on the various factors.
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Table 2.1 Factors influencing pro-environmental behaviour

habitual/nonrational

infrastructural/
material

individual/motivational

Factor

Key model(s)/foundational work

Perceived cost
and benefits

Theory of Reasoned Action (Fishbein & Ajzen 1975; Fishbein and
Ajzen 2010)
Theory of Planned Behaviour (Ajzen 1991;)
The Symbolic Project of the Self (Elliott & Wattanasuwan 1998)
Extended self (Belk 1988; 2013)
Self-Concept, Cognitive Dissonance and Spillover (Bem 1972;
Festinger 1957; Sparks & Shepherd 1992; Thogersen 1999)
Self-Discrepancy Theory (Higgins 1987)
Social Identity Theory (e.g., Abrams & Hogg 1988; Billig & Tajfel
1973; Hogg 2016; Ellemers et al. 1999; Tajfel & Turner 1979)

Moral and
normative
influences

New Environmental Paradigm scale (Dunlap and Van Liere (1978);
Dunlap et al. (2000)
Norm Activation Theory (Schwartz 1977)
Value-Belief-Norm Theory (Stern et al. 1999)
The Focus Theory of Normative Conduct (Cialdini et al. 1991;
Cialdini et al. 1990)
Abrahamse and Steg (2013); Gifford and Nilsson (2014); Peattie
(2010)

The role of
emotions

The Theory of Interpersonal Behaviour (Triandis 1977)

Contextual
factors

Agency, efficacy and control (Ajzen 1991; Bandura 1982)
Rearrangement of the infrastructural setup (e.g., Hargreaves 2011;
Shove et al. 2012)
Macro-social marketing and social engineering (Kennedy & Parsons
2012, 2014; Kennedy 2016; McMahon 2002)
Socio-ecological model (Bronfenbrenner 1974)

Habit

Social practice theory – the formation of habits (e.g., Shove et al.
2012)
Characteristics of habits (Kurz et al. 2014; Verplanken 2012;
Verplanken & Roy 2016)

2.2.2.1 Perceived costs and benefits
Work on pro-environmental behaviour originates in the assumption that people make rational decisions
and choose those alternatives with the greatest benefits and lowest costs (e.g., with regards to money, effort
and/or social approval; Steg & Vlek 2009). As an extension of the Theory of Reasoned Action (Fishbein
& Ajzen 1975), the Theory of Planned Behaviour (TPB; Ajzen 1991) is an influential framework that is
based on weighing costs and benefits. The model aims to explain behaviours which are mostly under
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volitional control and, therefore, assumes rational decision-making. Viewing the individual as a utilitymaximising actor, a key feature of the TPB (cf. Figure 2.1) is its assumption that people are driven to avoid
punishments (e.g., social rejection) and/or to seek rewards (e.g., social approval) upon adopting a
behaviour. The intention of adopting a behaviour is jointly explained by an individual’s attitudes towards
the act, their perception of subjective norms and their perceived behavioural control (PBC), while intention
and PBC directly predict behaviour. The wide application of the theory has resulted in a myriad of studies
examining the various links between attitudes, subjective norms, PBC, behavioural intention and
behaviour (Armitage & Conner 2001; McEachan et al. 2011; Steinmetz et al. 2016).

Figure 2.1 Theory of Planned Behaviour

Attitudes
towards the
behaviour

Subjective
Norms

Intention

Behaviour

Perceived
Behavioural
Control

Source: Adapted from Ajzen (1991)

The link, or lack thereof, between attitudes and behaviour has been subject to numerous studies (e.g., for
a review Kollmuss & Agyeman 2002) given that holding favourable attitudes does not necessarily translate
to displaying the corresponding behaviour. This becomes particularly important when it comes to fostering
pro-environmental behaviour change. For example, despite holding favourable attitudes towards
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protecting the environment (Trudel & Cotte 2009), consumers do not act accordingly (Auger & Devinney
2007; Young et al. 2010). This divergence was captured through Blake’s (1999) value-action gap. A study
of 500 people and their attitudes towards littering demonstrated this phenomenon (Bickman 1972). While
94% of people acknowledged environmental responsibility, only 2% of those interviewed picked up the
rubbish that had been strategically planted on the route to the interview by the researchers. More recent
studies confirm the discrepancy between attitudinal beliefs and actual behaviour, for instance where
environmental attitudes do not correspond with reduced energy consumption (Gatersleben et al. 2002),
transport choice (Banister 1997), food choice (Padel & Foster 2005) or overall environmental lifestyle
(Eden 1993). Taken together, while raising recognition and awareness through education is insufficient to
lead to actual behaviour, information remains a prerequisite of behaviour (Darnton 2008). Lasting proenvironmental behaviour change is more likely when informational approaches are paired with structural
strategies (Johnstone & Hooper 2016; Steg & Vlek 2009). While the classical psychological models view
behaviour change as the result of a change in attitude, values or social norms, structural interventions start
with behaviour change, and attitude, norm, and value changes follow (Kurz et al. 2014). Thus, a desirable
outcome of structural strategies is the uptake of other, related pro-environmental behaviours due to attitude
and norm changes, also called spillover behaviour.

Spillover behaviour
Where most theories presume a sequential process of beliefs to values to attitudes and eventually,
behaviour (e.g., TPB; Ajzen 1991), studies revealed that on some occasions, attitudinal beliefs are derived
from behaviour instead (e.g., plastic bag charge in Ireland Convery et al. 2007). In other words, an
individual develops attitudes based on his or her behaviour to remain or establish self-consistency.

Self-consistency research suggests that individuals are motivated to see themselves – their identity – as
consistent across their behaviour and the beliefs and attitudes related to the behaviour (White et al. 2019;
Whitmarsh & O'Neill 2010). For example, a consumer reaffirming a component of his or her self-concept
(e.g., being environmentally concerned) or doing a sustainable behaviour, can lead to sustainable
behaviours in the future (Lanzini & Thøgersen 2014; Van der Werff et al. 2014). Theories explaining such
identity effects include The Symbolic Project of the Self (Elliott & Wattanasuwan 1998), Extended self
(Belk 1988; 2013) , Self-Discrepancy Theory (Higgins 1987), Social Identity Theory (e.g., Abrams &
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Hogg 1988; Billig & Tajfel 1973; Hogg 2016; Ellemers et al. 1999; Tajfel & Turner 1979) and SelfDetermination Theory (Ryan & Deci 2000). However, some of the most used and most relevant theories
that focus on exploring consistency effects are Festinger’s (1957) Cognitive Dissonance Theory and Bem’s
(1972) Self-Perception Theory (Nash et al. 2019). Thus, the remaining parts of this literature review focus
on how the two theories conceptualise the attitude-behaviour link.

Self-Perception Theory posits that people tend to infer their attitudes, emotions and other internal states
through observations of their own overt behaviour and/or circumstances in which the behaviour is taking
place (see also Ariely & Norton 2008). According to this theory, an individual knows his or her attitudes
reusable shopping bags and keep cups, given he or she would use them when going grocery shopping or
drinking coffee. For example, a quasi-experimental field study by Poortinga et al. (2013) on the effects of
the forced plastic bag tax in Wales using before and after samples has shown that people hold stronger
environmental attitudes after the implementation of the policy. However, their study was unable to
demonstrate positive spillover behaviour.

Bem’s (1972) Self-Perception Theory led Scott (1977) to establish a spillover hypothesis that suggests two
possible effects of a person’s specific action: Firstly, an individual undergoes attitude change due to
performing a specific behaviour (Holland et al. 2002). As exemplified above, the adjustment of attitudes
due to having used reusable shopping bags may lead to repeating that behaviour in the future. Secondly,
acting pro-environmentally may produce a general disposition of holding pro-environmental values, which
can therefore influence other future behaviours (Cornelissen et al. 2008). For instance, a person using
reusable shopping bags may eventually consider him- or herself as someone “who cares for the
environment”. Therefore, this person is generally more positively predisposed to other pro-environmental
behaviour. These responses are not mutually exclusive (Thøgersen 2006), however, while the former can
explain behaviour persistence, the latter can be considered a behavioural spillover between proenvironmental behaviours.

Behavioural spillover has also been linked with Cognitive Dissonance Theory (Festinger 1957) whereby
individuals who experience a conflict between their attitudinal beliefs and their actual behaviour are
motivated to establish harmony due to their desire to be consistent as well as to seem consistent to others.
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The preference for consistency is driven by a person’s social motivations as an inconsistency between
attitudes and behaviour may mean social sanctions from others who could view them as hypocritical or
insincere (Abrahamse et al. 2005; Cialdini 2009; Suh 2002). As a result, a person is motivated to present
a consistent image of his or herself to other people (Truelove et al. 2014). This includes situations in which
they aim to preserve an image of moral integrity (Tedeschi & Rosenfeld 1981; Tedeschi et al. 1971).
Therefore, as Truelove et al. (2014) suggest, if pro-environmental behaviours are performed overtly and
can be observed by others, an individual’s motivation to uphold a positive, moral and consistent image
could encourage additional pro-environmental behaviour. This consistency element may also apply to our
view of ourselves. A study by Kerr and Kaufman-Gilliland (1994) demonstrated that people showed
consistency in committing to cooperate in social dilemmas despite the behaviour being performed
anonymously and/or covertly. A key mechanism that has been suggested to operate instead is identity, as
explained by Bem’s (1972) Self-Perception Theory.

Identity can moderate a person’s motivation to establish harmony between behaviour and behavioural
beliefs (Burger & Caldwell 2003; Freedman & Fraser 1966). People who experience cognitive dissonance
due to an inconsistency between the beliefs they hold and the way they act also use their behaviour as cues
to their internal dispositions (Bem 1972). Engaging in one pro-environmental behaviour may produce
additional behaviour changes because of a revised environmental identity (Whitmarsh & O'Neill 2010). In
addition, response generalisation theory holds that people are further encouraged to act according to their
revised identity due to reinforcement effects that can spread to other functionally similar actions (Ludwig
2002). However, there is only a limited understanding of how attitudes develop over time as a result of a
forced behaviour change (e.g., Poortinga et al. 2013). In a pre-ban post-ban study over six months, Sharp
et al. (2010) find that a forced behaviour change does not necessarily result in a shift in attitudes. Therefore,
it still seems unclear whether grocery shoppers who have been forced to use reusable shopping bags
develop congruent attitudes towards the new behaviour.

Positive and negative spillover
In the last two decades, there has been a growing interest in spillover effects, both in the scientific literature
(e.g., Evans et al. 2013; Thøgersen 1999; Thøgersen & Crompton 2009; Whitmarsh & O'Neill 2010) and
from policymakers (e.g., DEFRA 2008). Spillover is defined as “the observable and causal effect that a
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change in one behavior (behavior 1) has on a different, subsequent behavior (behavior 2)” (Galizzi &
Whitmarsh 2019, p. 2). An example of positive spillover would be when a single-use plastic bag charge
forces the use of reusable bags (behaviour 1), which in turn, also impacts take-away coffee consumption
(i.e., using a keep cup instead of a throw-away cup) or buying less plastic-packaged goods. Overall, the
potential for spillover to increase the reach of pro-environmental campaigns through changing multiple
behaviours, would be cost-effective and provides a non-intrusive way of promoting beneficial behavioural
change.

Negative spillover, on the other hand, refers to the possible negative consequences of performing a proenvironmental action. A negative spillover occurs when the targeted increase in one pro-environmental
behaviour is matched by a reduction in a non-targeted behaviour (Thøgersen & Crompton 2009). As people
can overestimate the environmental effectiveness of performing some easy and simple pro-environmental
actions (Pieters et al. 1998), they may feel they have ‘done their part’ in helping to protect the environment,
without the need to do more (Thogersen 1999; Thøgersen & Crompton 2009). Negative spillover occurs
when acting pro-environmentally in one behaviour leads one to justify having a “moral license” to behave
unsustainably in another (Truelove et al. 2014). Tiefenbeck et al. (2013, p. 160) describe the “moral
licensing effect” as “feeling entitled to a self-indulgent behaviour that one would not permit oneself
without first having done a positive action”. Studies have revealed that in some cases, the likelihood of
behaving sustainably in another behaviour can decrease, once one has acted pro-environmentally at one
time point (Phipps et al. 2013; Sachdeva et al. 2015). Treating oneself to a rich meal after having exercised
is a well-known practice (Fishbach & Dhar 2005). Another study suggests that people who drive hybrid
cars more frequently violate crosswalk laws compared to conventional car drivers (Norton 2012). In a proenvironmental realm, people living in apartment buildings who had been encouraged to use less water did
indeed use less water. However, their electricity consumption increased, which could indicate a moral
licensing effect (Tiefenbeck et al. 2013)1. Another study revealed a positive relationship between car
driving and a person’s acceptance of the statement that driving can be justified if one engages in recycling
behaviours (Bratt 1999). In general, however, negative spillover seems to be less common than positive
spillover. For the remainder of this study, spillover refers to positive spillover.

1

Tiefenbeck et al.’s (2013) moral licensing effect was only observed for one of the six weeks of investigation
(Truelove et al. 2014).
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To date, most studies investigated spillover in pro-environmental behaviour (Elf et al. 2019; Thøgersen
2012; Verfuerth et al. 2019). Favourable conditions under which spillover effects are more likely to occur
are perceived behavioural similarity (Bratt 1999; Thøgersen 2004), often including those behaviours that
are more likely to extend to other low cost/energy behaviours (Lanzini & Thøgersen 2014; Thøgersen &
Crompton 2009). Further, the likelihood of behavioural spillover is dependent on whether people perform
the behaviour because of intrinsic or extrinsic motivations. Thomas et al. (2016) conclude that the
relatively weak spillover effects observed with the plastic bag charge in Wales were due to a forced
behaviour change that did not activate people’s intrinsic motivation. According to self-determination
theory (Ryan & Deci 2000), an increase in one’s perceived behavioural competence (as for instance
because of bringing reusable shopping bags) is unlikely to enhance intrinsic motivation, unless it has been
paired with a perception of autonomy in the action. A forced behaviour change, however, is externally
imposed rather than internally driven. In fact, Truelove et al. (2014) postulate that if a forced behaviour
intervention is not calibrated correctly, it may lead to negative spillover.

There is only limited evidence related to both positive and negative spillover effects (Austin et al. 2011;
Thomas et al. 2016; Truelove et al. 2014). A few studies explored the phenomenon experimentally (e.g.,
Lanzini & Thøgersen 2014; Tiefenbeck et al. 2013) or longitudinally (e.g., Thøgersen & Ölander 2003;
Van der Werff et al. 2014). However, to date, there seems to be only a few pre- and post-bag charge surveys
that have examined spillover effects over time resulting from a forced behaviour change (Thomas et al.
2019). In a longitudinal study on the impact of the Welsh Single-Use Carrier Bag Charge, Poortinga et al.
(2013) find that the plastic bag charge resulted in an uptake of reusable bags. However, only limited
changes in other environmental attitudes and behaviours were reported. Other, similarly designed studies
also found limited spillover (e.g., Kaida et al. 2015; Thøgersen & Noblet 2012; Thomas et al. 2016). As
such, the Australian single-use plastic bag phase out, alongside the limited or mixed evidence on spillover
behaviour, particularly the lack of pre post-bag evaluations over time, presented an opportunity to deepen
knowledge related to forced behaviour change and spillover.

To summarise, a range of studies have examined environmental behaviour based on a self-interest
assumption: People making rational choices and opt for those alternatives with the highest benefits and
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lowest costs. Researchers who regard self-interest as the more important motive when examining proenvironmental behaviour usually rely on rational choice models like the Theory of Planned Behaviour
(Bamberg & Möser 2007). In fact, the Theory of Planned Behaviour (TPB; Ajzen 1991) has been utilised
to understand behaviour in a vast range of contexts, including longitudinal studies (e.g., Armitage &
Conner 1999; Haagsma et al. 2013; Hagger et al. 2001; Hsu et al. 2006). In a meta-analysis of the theory,
Armitage and Conner (2001) identified 154 different contexts, which included but were not limited to
alcohol consumption, smoking behaviours, blood donation, health screening attendance, accident
avoidance, investment, engagement in collective action and consumer complaints (Connor & Sparks 1996;
East 1997). The TPB is also one of the most used theories to explore pro-environmental behaviour (Jackson
2005), while Bem’s (1972) Self-Perception Theory and Festinger’s (1957) work on cognitive dissonance
are influential models to understand how behaviour reflects back on people’s attitudinal beliefs and identity
(Nash et al. 2019). Collectively, these theories play a critical role in understanding spillover effects. A
growing body of literature is seeking to explain and understand such behavioural spillover in order to foster
positive, and lessen the probability of negative, spillover. Following, moral and normative influences are
discussed.

2.2.2.2 Moral and normative influences on pro-environmental behavior
The moral and normative influences on pro-environmental behaviour (PEB) have been a central theme
within the wider social-psychological, psychological and sociological literature. The key2 factors of moral
and normative concerns that influence pro-environmental behaviour include the value-basis of proenvironmental beliefs and behaviour, environmental concern, moral obligations and the influence of social
norms (Darton 2008; Jackson 2009; Steg and Vlek 2009). Collectively, different theoretical perspectives
have been utilised to understand and explain moral and normative influences underlying proenvironmental behaviour (PEB; Steg & Vlek 2009). These theoretical perspectives have mostly involved
different antecedents of PEB. The following table (2.2) highlights the individual studies in each area and
their findings, the broader theoretical implications of each factor are considered after Table 2.2. The
following discussion will expand on the themes listed in the table (note: themes are highlighted in bold).

2

An exhaustive listing of all moral and normative influences on pro-environmental behaviour would exceed the
scope of this literature review. Therefore, only the most important factors and their studies are considered.
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Table 2.2 Moral and normative influences on pro-environmental behaviour
Theme(s)

Foundational work
De Groot and Steg (2007, 2008)

Value-basis

Nordlund and Garvill (2002)
Schultz and Zelezny (1999)

Environmental
concern

Stern and Dietz (1994);
Stern et al. (1995)
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Poortinga et al. (2004)

Schultz and Zelezny (1998)
Vining and Ebreo (1990, 1992)

Outcome/findings
- Egoistic, altruistic and biospheric values are distinct, relate to different PEB and therefore, can help
understanding different environmental beliefs and behaviour.
- Personal norms are an important influencer on PEB and can be derived from self-transcendent and ecocentric
values, which are activated by problem awareness;
- Personal norms mediate effects from general values, environmental values, and problem awareness on PEB.
- Different types of environmental attitudes can be distinguished;
- Value-basis theory of environmental attitudes can explain the relationship between attitudes and values.
- Environmental concern is related to egoistic, social-altruistic, and biospheric value orientations as well as to
beliefs about the consequences of environmental changes for valued objects;
- Biospheric value orientation does not differ from social-altruism and cannot be discerned in a general
population sample;
- Willingness to act pro-environmentally is a function of both values and beliefs, with values also predicting
beliefs;
- There are gender differences to both beliefs and values.
- General and specific environmental concern significantly contribute to the explanation of support for
environmental policies, specifically in the context of home and transport energy-saving measures;
- Different measures of environmental impact necessitate different types of environmental intent;
- Solely using attitudinal variables to try to explain PEB is insufficient.
- Self-transcendent values are an important precursor of PEB;
- There is a negative relationship between self-enhancement (e.g., egoism or social-altruism) and PEB.
- People exposed to increased recycling opportunities over time show an increase in general environmental
attitudes and specific recycling attitudes.

Theme(s)

Foundational work
Nordlund and Garvill (2003);
Stern et al. (1999)

Moral obligations

Gärling et al. (2003)
Stern et al. (1999)
Abrahamse et al. (2005);
De Groot and Steg (2009)

Social Norms

- NAM and VBN theory appear to have far less explanatory power in situations that deal with high behavioural
costs or, strong constraints on behaviour, for instance in the reduction of car use (Bamberg and Schmidt 2003;
Guagnano et al. 1995; Hunecke et al. 2001).

Bamberg and Schmidt (2003);
Guagnano et al. (1995);
Hunecke et al. (2001)
Bamberg and Schmidt (2003)
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Outcome/findings
- Both NAM and VBN theory seem apt in explaining low-cost environmental behaviour and “good intentions”
including willingness to change behavior (Nordlund and Garvill 2003; Stern et al. 1999), political behavior
(Gärling et al. 2003), environmental citizenship (Stern et al. 1999) and policy acceptability (Abrahamse et al.
2005; De Groot and Steg 2009);

Cialdini et al. (1991); Cialdini et
al. (1990); Schultz et al. (2007)

- Studies reveal higher explanatory power when using the TPB in high behavioural cost settings, seemingly due to
an incorporation of a wider range of factors, particularly non-environmental motivations and perceived
behavioural control (Steg & Vlek 2009).
- Social norms can be distinguished, formally and functionally, by two types of norms: injunctive (i.e., the extent
to which behaviour is supposed to be commonly approved of (or disapproved of); and descriptive norms (i.e., the
extent to which behaviour is perceived as common)
- The relative strength of the impact of either of the two norms is dependent on the saliency of a particular norm,
which has been shown in studies on littering in public places;
- Boomerang effects (negative consequences of normative messages) can be eliminated by adding an injunctive
component to the energy-saving message.

Theme(s)

Foundational work
Schultz (1999)
Nolan et al. (2008);
Schultz et al. (2007)
Goldstein et al. (2008)
De Vries et al. (1995)
Armitage and Conner (2001)
Harland et al. (1999);
Schultz (1999)
Steg and de Groot (2010)
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Outcome/findings
- Social norms marketing has been successfully applied to promote recycling (Schultz 1999), home energy
conservation (Nolan et al. 2008; Schultz et al. 2007), hotel towel re-use (Goldstein et al. 2008) and related areas
of social issues, including smoking behaviour (De Vries et al. 1995), blood donation (Armitage & Conner 2001),
pro-environmental intentions (Harland et al. 1999; Schultz 1999) and general prosocial intentions (Steg & de
Groot 2010).

Studies that examine the influence of values on PEB have their roots in Ecological Value Theory (e.g.,
Schwartz 1973, 1977). Taken together, these studies highlight that the stronger people subscribe to values
that exceed their own self-interest, including self-transcendent, prosocial, altruistic and/or biospheric
values, the more likely they are to act pro-environmentally.

Environmental concern can be conceptualised in different ways; however, it is most commonly measured
using the New Environmental Paradigm scale (NEP; Dunlap & Van Liere 1978; Dunlap et al. 2000). The
revised NEP consists of 15 items, which are used to measure pro-environmental orientation. Together,
studies indicate that overall, a higher environmental concern is linked with a higher likelihood of acting
pro-environmentally (e.g., Poortinga et al. 2004; Schultz & Zelezny 1998; Vining & Ebreo 1990, 1992).
However, the relationships between environmental concern and behaviour were not generally strong (Steg
& Vlek 2009). For instance, while biospherism (i.e., a person’s concern with other species and with natural
environments; Schultz & Zelezny 1998) significantly predicts PEB, egoism (i.e., self-enhancement) and
social-altruism (i.e., self-transcendence) do not correlate with PEB (e.g., Karp 1996; Stern et al. 1995).
Some scholars suggest that the relationship between self-enhancement and PEB might depend on the proenvironmental behaviour being of low-cost or high-cost nature (Schultz & Zelezny 1998). For instance,
buying environmentally safe products or recycling for monetary incentives may result in a positive
relationship between self-enhancement and PEB (Schultz & Oskamp 1996).

Studies that have investigated the influence of moral obligations are rooted in either the Norm-Action
Model (NAM; Schwartz 1977; Schwartz & Howard 1981), the Value-Belief-Norm theory of
environmentalism (VBN theory; Stern 2000; Stern et al. 1999) or the Theory of Planned Behaviour (TPB;
Ajzen 1991). Overall, the findings of these studies can be categorised into two factions. First, situations of
low behavioural costs for people. NAM and VBN seem to successfully explain low-cost pro-environmental
behaviour and “good intentions” (Steg & Vlek 2009), which includes willingness to change behaviour
(e.g., Nordlund & Garvill 2003; Stern et al. 1999), political behaviour (e.g., Gärling et al. 2003),
environmental citizenship (e.g., Stern et al. 1999) and policy acceptability (e.g., Abrahamse et al. 2005;
De Groot & Steg 2009). Second, in situations where people experience high behavioural costs or
constraints on their behaviour, for example reduction of car use (e.g., Bamberg & Schmidt 2003; Guagnano
et al. 1995; Hunecke et al. 2001), the TPB appears to be stronger in its predictive power than NAM or
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VBN (Steg & Vlek 2009). The higher predictive power of the TPB in situations with behavioural
constraints and/or high behavioural costs can be attributed to the greater range of factors the theory
incorporates, particularly with respect to non-environmental motivations and perceived behavioural
control (Steg & Vlek 2009).

Lastly, research has investigated the influence of social norms. Normative influences within the proenvironmental or prosocial realm have mostly been explored by using the Theory of Normative Conduct
(Cialdini et al. (1991); Cialdini et al. (1990), which differentiates between two kinds of social norms; those
of injunctive character and those of descriptive character. Injunctive norms focus on a person’s perception
on the extent to which behaviour is commonly approved of (or disapproved of). Descriptive norms are
concerned with ‘what everyone is doing’, or the degree to which a behaviour is perceived as common. The
level of influence of either injunctive or descriptive norm depends on the degree to which a norm is salient.
This has been highlighted in a range of studies about littering in public places (Cialdini et al. 1991). In
addition, adding an injunctive component to the normative messages can reduce the likelihood of
undesirable boomerang effects (i.e., negative consequences of normative messages to behaviour change
Schultz et al. 2007).

Collectively, social-norms marketing has been successful in reducing social uncertainty that revolves
around acting pro-environmentally. People are much more likely to cooperate for the greater good when
they are assured that others are willing to cooperate as well (Nolan & Schultz 2015). Studies on the
influence of “what everyone else is doing” (Banerjee 1992, p. 798) have produced a considerable amount
of research in social psychology (e.g., Griskevicius et al. 2006; Moscovici 1980; Schwartz 1977; Turner
1991). For example, Goldstein et al. (2008) were able to positively influence individuals’ uptake in towel
reuse in hotel rooms by means of using bathroom signs that show an artificially increased number of people
who reuse their towels. Likewise, in a prosocial realm, a person’s donating rate can be increased by
manipulating the information of how many previous or current donators give (Croson and Shang (2008);
Frey and Meier (2004). These findings are not surprising considering that conforming to the behaviour of
others is a fundamental element of being human: “Man is by nature a social animal” (Aristotle) that seeks
social approval rather than rejection. Related lines of research including studies on smoking behaviour (De
Vries et al. 1995), blood donation (Armitage & Conner 2001), pro-environmental intentions (Harland et
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al. 1999; Schultz 1999) and general prosocial intentions (Steg & de Groot 2010) have further added to the
evidence of people’s tendencies to follow others.

Despite the extensive research on moral and normative influences, it appears that there is only a narrow
understanding of how the social environment can facilitate and/or inhibit pro-environmental behaviour
(e.g., Goldsmith & Goldsmith 2011; Khare et al. 2013). Most studies seem to focus on influencing factors
in isolation, for instance when studying the attitude-behaviour gap (Johnstone & Hooper 2016). More
current work on consumption behaviour demonstrates that in order to appreciate the context in which a
given behaviour takes place, people’s informational and motivational processing mechanisms need to be
understood (e.g., Wood & Hayes 2012). The behaviour of others can influence the way situations are
interpreted and/or responded to (Peattie 2010), particularly if these situations are in some way novel,
uncertain or ambiguous (Griskevicius et al. 2006). The plastic bag phase out in Australia, which caused a
disruption to a learnt, habitual behaviour may qualify for exactly such an uncertain and ambiguous
situation. This leads to a research opportunity that aims at understanding how prosocial and/or proenvironmental consumption behaviours are shaped by and are entangled within the social environment.

2.2.2.3 The role of emotions
The role of emotions in understanding pro-environmental behaviour (PEB) has been specifically
investigated in the context of car use (e.g., Gatersleben 2007). In this respect, car use showed significant
links with affective and symbolic factors. However, most studies on affective and symbolic motives in
PEB have been of exploratory nature and did not involve theory-testing (Steg & Vlek 2009). A theory that
explicitly recognises the impact of emotions on behaviour is Harry Triandis’ (1977) Theory of
Interpersonal Behaviour (TIB). Triandis incorporates affective structures as an antecedent of intention,
separate from social factors (i.e., norms, roles and self-concept) and attitudes. This contrasts with the
Theory of Planned Behaviour (TPB), which conceptualises the role of emotions as antecedents of values
and beliefs. The TIB accentuates the role of past behaviour and habit. Habit and intention mediate
behaviour, which is moderated by ‘facilitating conditions’ focused on external contextual factors. The
impact of emotional factors within a decision or a decision-making situation is assumed to be separate
from rational-instrumental assessments of consequences and could involve both positive and negative
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emotional reposes of varying degree (Jackson 2005).

According to the TIB, behaviour in any given situation is a product partly of what a person intends, a
person’s habitual responses, and the situational constraints under which the behaviour takes place. A
person’s intentions, then are impacted by normative, social and affective factors including rational
deliberations. Triandis’ model portrays an individual’s decision-making as neither purely rational, nor
fully automatic, which resonates with neuroscientific studies (e.g., Raafat et al. 2009) and other reviews
on human decision-making (e.g., Jordan & Wesselmann 2015). A person is deciding neither fully
autonomously nor entirely socially. Finally, a person’s behaviour is influenced by his or her moral beliefs,
and the impact of such beliefs is moderated by emotional factors as well as cognitive limitations.

TIB offers a view of pro-environmental behaviour through a dual process model that includes habit as a
primary determinant of behaviour, alongside intention. In fact, Triandis (1977) postulates that as
experience and frequency of a new behaviour increases, the influence of habit increases while the impact
of intention decreases. He refers to habit as “situation-behaviour sequences that are or have become
automatic. People are not usually ‘conscious’ of the sequences” (Triandis 1980, p. 204). In a study on
students’ car use, Bamberg and Schmidt (2003) find that the TIB has stronger predictive power than the
TPB due to its inclusion of habit. However, Bamberg and Schmidt’s (2003) findings also demonstrate that
with regards to the overall intention building process in the TPB through an attitude toward a behavioural
alternative, perceived behavioural control and normative factors, the TPB seems to be more accurate. This
may be due to the TIB lacking the direct influence of perceived behavioural control on intention. For
instance, external situational constraints may restrict grocery shoppers to use single-use plastic bags, which
has been conceptualised as ‘facilitating conditions’ in the TIB, moderating the antecedents of behaviour
(i.e., habit and intention). However, people’s intention to use reusable shopping bags can also be influenced
by their beliefs of how much control they have over the behaviour.

Despite the TIB’s aptitude to study the impact of habit, empirical work is limited, particularly in the area
of pro-environmental behaviour (Jackson 2005). One reason may be the overall complexity of the model,
which may reduce its attractiveness in empirical investigations. Even though it appears to have additional
explanatory value in some situations, the more parsimonious TPB has been applied more widely
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(Steinmetz et al. 2016). Theoretical models that have incorporated contextual changes are discussed next.

2.2.2.4 Contextual factors
Apart from influencing a person’s intrapersonal factors such as beliefs and attitudes about certain
behaviours, PEB can also be encouraged by using external or physical stimuli in the environment.
Changing the contextual landscape of a given behaviour is the core of macro-level (or ‘upstream’)
interventions that seek to foster behaviour change addressing conditions beyond the individual (Darnton
2008). In fact, indirect macro-level interventions to behaviour change are considered to be more costeffective than direct ones (Halpern et al. 2003; Maio et al. 2007).

A range of contextual factors can either facilitate or impede pro-environmental action, thereby influencing
a person’s motivation (Darnton 2008; Ølander & Thøgersen 1995; Shove 2003; Stern et al. 1999;
Thøgersen 2005; van Raaij et al. 2002). These factors include the availability of public transport, recycling
facilities, the market supply of goods or pricing regimes and incentives, all of which are influential for
facilitating people’s engagement in sustainable behaviour (e.g., Harland et al. 1999; Santos 2008; Van
Diepen & Voogd 2001). However, when contextual factors are strongly impeding pro-environmental
action, encouraging people to adopt more sustainable behaviour patterns can be very costly and a person’s
motivations per se make little to no difference in the environmental outcome (e.g., Corraliza & Berenguer
2000; Guagnano et al. 1995; Lüdemann 1998). Thus, apart from a person’s intra-personal factors including
his or her beliefs, attitudes, norms and habits, contextual factors such as infrastructural aspects, material,
technical facilities and the availability of products and their characteristics need to enter the analysis of
pro-environmental behaviour change. However, as with standard economic theory, most socialpsychological models do not explicitly feature contextual factors (Darnton 2008). From an environmental
psychology perspective, contextual factors have not been part of a systematic investigation (Jackson 2005;
Steg & Vlek 2009), apart from a limited number of studies (e.g., Black et al. 1985; Guagnano et al. 1995;
Hunecke et al. 2001).

The way in which theory accommodates for leaving out external factors is through incorporating them
within other variables and constructs, most often those of agency or control. The Theory of Planned

51

Behaviour (TPB; Ajzen 1991) uses perceived behavioural control (PBC), which represents an internal
assessment of a person’s beliefs of the actual levels of control, calibrated by an absence (or presence) of
facilitating (or impeding) external factors to do a given behaviour. Albeit slightly different in its influence
on behaviour, the Theory of Interpersonal Behaviour (TIB; Triandis 1977) features ‘facilitating conditions’
as a measure of control.

Steg and Vlek (2009) suggest that contextual factors operate in four different ways. First, through directly
influencing the behaviour in question. For instance, travelling by public transport is only possible insofar
as public transport is made available to people. Further, if bus tickets were heavily discounted or free, the
use of public transport may increase (Bamberg & Schmidt 1999; Fujii & Kitamura 2004). Second, the link
between contextual factors and PEB may be mediated by intrapersonal, motivational factors including
attitudes, affect and/or personal norms. For instance, the introduction or availability of recycling facilities
may translate into more favourable attitudes towards recycling (e.g., as it is more convenient) and in turn,
higher frequency of recycling. Third, Steg and Vlek (2009) postulate that context may moderate the
relationship between motivational factors (i.e., attitudes, norms, PBC) and pro-environmental behaviour,
while the effects of contextual forces may depend upon personal factors (Geller 1995). For instance,
environmental concern may only positively affect the reduction of car use when viable alternatives are
accessible. Likewise, recycling facilities may only encourage recycling among those with higher levels of
environmental concern. Fourth, contextual factors may determine the type of motivations that are most
strongly affecting people’s behaviour. For example, relating to goal-framing theory (Lindenberg 2001,
2001, 2006), normative goals (i.e., the desire to act appropriately) may be strongly linked with the
frequency of recycling when facilities are available (Guagnano et al. 1995). On the other hand, gain (i.e.,
desire to protect and improves one’s resources) or hedonic goals (i.e., desire “to feel better right now”
(Lindenberg 2006, p. 34) are said to be prevalent when recycling facilities are poor.

Other approaches on contextual factors that can foster pro-environmental behaviour include social
engineering and macro-level social marketing. Social engineering refers to “arranging and channelling
environmental and social forces to create a high probability that effective social action will occur”
(Alexander & Schmidt 1996, p. 1). Social engineering can be viewed through the lens of macro-level social
marketing, which aims to seek social change holistically to effect systemic change, as opposed to micro-
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level change (Kennedy 2016). Macro-level social marketing in conjunction with some type of social
engineering (e.g., regulation, legislation, taxation, community mobilization, research, funding, and
education), for instance, have been successful in the Canadian Government’s “Canadian anti-smoking
campaign” (Kennedy 2016).

A framework that recognises the interconnections between different parts of a system, and how the
behaviour is embedded within the context of their social and physical environment is the socio-ecological
model (Townsend & Foster 2013). The model represents these interconnections in spheres, with the
innermost sphere showing an individual and his or her psychological characteristics and behaviours, which
then move to wider spheres to demonstrate the various influential sub-systems influencing behaviour.
Moving outwards from the individual sphere, these include family and friends, relational and community
as well as characteristics of the society at large (e.g., socio-economic status, healthcare policies,
government agencies, media, attitudes and ideologies of the culture etc.) (Filzmoser et al. 2005). The sociological model has been successfully applied to contexts such as healthy eating (Dresler‐Hawke & Veer
2006), tobacco control (Elder & Stern 1986), alcohol consumption (Brennan et al. 2016) and physical
activity (Elder et al. 2007). Taken together, both social engineering and macro social marketing emphasise
the need for a stronger emphasis on environmental/contextual factors when it comes to fostering behaviour
change.

In summary, the gap between the highlighted importance of contextual factors and their relative neglect in
the literature strengthens the need for further investigation. In particular, theorists and researchers call for
more studies on the role of context in conjunction with individual factors, specifically examining to what
extent behaviour depends on motivational factors, contextual factors, and the interaction between them
(Jackson 2005; Steg & Vlek 2009).

Albeit mostly conceptual, an even stronger emphasis on the importance of contextual forces is articulated
by sociologists, stressing the inseparability of material (i.e., infrastructure and context) and the sociocultural context (Hargreaves 2011; Røpke 2009). An alternative to the individualist approach has been
provided most prominently through a social practice theory lens. Embedded in structuration theory
(Giddens 1979, 1986, 1991), social practice theory (SPT) (e.g., Shove et al. 2012; Warde 2005) challenges
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the individualist paradigm and decentres the individual from the main stage of the analysis. In response to
the critique and lack of success of individual behaviour change strategies that emphasise choice and
decision-making (Moloney & Strengers 2014), SPT focusses on practice rather than the individual. As has
been elaborated in the review of the micro-level approaches to behaviour change (cf. Section 1.2), the
theory corresponds to the criticism that sustainable consumption behaviour is not “within the capacity of
individual agents to bring about alone” (Hargreaves 2011, p. 80). Welch (2016, p. 240) explains:
“Conventional behaviour change strategies, primarily influenced by social psychology and economics
[…] draw on an implicit model of behaviour, which assumes individuals’ capacity to achieve change, and
emphasises the deliberative character of behaviour […] [T]his model structurally overestimates the role
of choice in routine behaviour and fundamentally underestimates the extent to which individuals’
autonomous action is constrained by infrastructures and institutions, by collective conventions and norms,
and by access to resources.” (cited in Spotswood et al. 2017, p. 157).

According to practice theorists, material changes to the infrastructure of a certain behavioural context (e.g.,
removing freely available plastic bags in the practice of grocery shopping) are the strongest influencer
within behaviour change interventions (Shove et al. 2012). Most work on practice theory, however, has
been of conceptual or qualitative nature.

According to Shove et al. (2012), a practice is made up of three elements: 1) meanings (i.e., understandings,
symbolism and images), 2) materials (i.e., “stuff”, equipment, and physical infrastructure) 3) competences
(i.e., skill, know-how and technique). A practice is defined as the routine accomplishment of what people
take to “normal” ways of life (Shove 2010), which can also be interpreted as the social arrangement of
habits. For instance, showering, going to work, going to the gym etc. SPT postulates that such activities
are mostly routinised by those individuals who perform them, and they are characterised by an underlying
set of quietly understood and largely unspoken guidelines concerning how, when and with what these
activities are undertaken. For example, a person makes toast or has cereal for breakfast upon waking up in
the morning; not because he or she “decides” to do so but because these are the elements that are required
for “doing breakfast” (Spotswood et al. 2017). While individuals can make decisions within the practice
of breakfasting (e.g., to have toast), the meanings of breakfast are set, while at the same time, they are
being reconstituted every day through a repeated performance by practitioners (i.e., individuals acting out
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the practice of breakfasting; Shove et al. 2012).

Unfortunately, the complexity of social practice theory limits the applicability to real-world behaviour
change interventions (Sahakian & Wilhite 2014). While a few empirical studies exist, specifically in the
energy demand field (e.g., Butler et al. 2014; Gram‐Hanssen 2010; Moloney & Strengers 2014), this work
tends to solely critique rather than to actually produce interventions. Besides the largely conceptual nature
of SPT, the growing need for novel approaches to move consumers into more sustainable consumption
patterns requires openness to transdisciplinary exchanges between seemingly irreconcilable paradigms
(e.g., see Spotswood et al. 2017). The methodological and conceptual differences (e.g., unit of analysis
and assumption of linearity) make social practice theory and psychological theories hardly compatible
(Spotswood et al. 2017), though some parallels can be identified.

The “three elements model” by Shove et al. (2012) resembles constructs and antecedents of some
psychological theories, in particular the Theory of Planned Behaviour (TPB; Ajzen 1991). Meanings (i.e.,
understanding) of a certain behaviour correspond with knowledge, beliefs and attitudes as well as
normative characteristics of a behaviour. For example, meanings towards grocery shopping may involve
the environmental implications of single-use plastics, which shapes attitudes and normative elements, and
in turn, the intention to use reusable shopping bags. Competences (i.e., skills and know-how) can be linked
with Perceived Behavioural Control (PBC). A higher degree of know-how may result in greater PBC. For
instance, a grocery shopper (or practitioner of the practice grocery shopping) may perceive a lower level
of PBC during a phase out of single-use plastic bags because the additional behaviour to remember to
bring reusable shopping bags when grocery shopping still needs to be learned and therefore, impacts
negatively on the overall “competence” of grocery shopping.

The material component does not directly relate to any of the psychological antecedents of the TPB.
However, the material infrastructure may influence a person’s PBC, norms and attitudes indirectly. For
instance, the removal of single-use plastic bags may cause changes to PBC (i.e., removal of a material
within a routinised behaviour), attitudinal structure (i.e., due to adjusting attitudes to newly adopted
behaviour of using reusable shopping bags) and normative influence (i.e., being forced to use reusable
shopping bags establish new “environmental norm”). Another theory that incorporates material as a
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moderating force is Triandis’ Theory of Interpersonal Behaviour (TIB; Triandis 1977) through ‘facilitating
conditions’.

Taken together, both social practice theory and socio-psychological theories are rooted in vastly different
theoretical foundations and therefore, are theoretically incompatible. However, as Spotswood et al. (2017)
propose fittingly, finding permeable walls between both theories is key to the creation of improved
approaches to behaviour change. For example, one important input from social practice theory is the focus
on the interaction between context and behaviour, which can lead to the development or adjustment of
habits. A combination of agency as well as structure is needed to explicate habitual behaviours into which
societies are embedded (Butler et al. 2014).

2.2.2.5 Habit
Most of the theoretical frameworks discussed in Section 2.2.1 suggest that people make rational decisions.
In many cases, however, our behaviour is habitual and guided by automated cognitive processes instead
of being a result of elaborate deliberation. Triandis (1980, p. 204) defines habit as “situation-behaviour
sequences that are or have become automatic, so that they occur without self-instruction. A person is
usually not ‘conscious’ of these sequences”. In fact, while one may be consciously aware that one is acting
habitually, the task itself still requires little to no cognitive effort (Jackson 2005). On a spectrum ranging
from automaticity to control, habits are situated on the automatic end (Jager 2003). Taken together, habits
arise from the frequency (and recency) of past behaviour (Triandis 1977; Triandis 1980).

Cues and triggers within the decision context in which the behaviour takes place influence the strength of
a habit. Acting habitually is a successful strategy when decision contexts have little or no change. For
example, a person may be used to going grocery shopping without having to remember to bring their own
reusable bags as the supermarket supplies free single-use plastic bags. Research on modality choice for
instance in the context of transportation has confirmed the influence of people’s past behaviour and
habitual travel patterns (Aarts & Dijksterhuis 2000; Aarts et al. 1998; Bamberg & Schmidt 2003; Gärling
et al. 2001). However, when decision contexts change, habitual behaviour comes under attack, along with
a need for more deliberative action (Verplanken et al. 2006). This means, when the environmental cues
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change significantly, for instance through replacement, addition or removal of a material, habitual
responses are disrupted (Kurz et al. 2014). For example, forcing car drivers to use alternative travel mode
choices has shown to result in long-term reductions in car use (Fujii & Gärling 2003; Fujii et al. 2001).
The effect was particularly strong for habitual car drivers. As such, the removal of single-use plastic bags
should be disruptive of the otherwise routinised behaviour of grocery shopping (Poortinga et al. 2013).

A range of models have addressed the role of habit theoretically. The Theory of Planned Behaviour (TPB;
Ajzen 1991), for instance, proposes that behaviour is mostly under a person’s conscious control. On the
other hand, the Theory of Interpersonal Behaviour (TIB; Triandis 1977) attributes a stronger emphasis to
the level of consciousness and assumes that the level of consciousness decreases as the level of habit
increases. Thus, in contrast to the TPB, apart from intention and behavioural control, the TIB considers
habit as an additional predictor of behaviour. Bamberg and Schmidt (2003) find support for the greater
emphasis on the influence of habit on initially, consciously controlled behaviours. Studying university
students’ car use showed that in the case of frequently performed everyday behaviours such as travel mode
choice, which were rooted in once made conscious deliberations weighing costs and benefits, “usually
involves routine-shaped automatic associations between stimulus situations and habitually chosen options”
(Bamberg & Schmidt 2003, p. 280).

Another important observation on the role of habits is that habitual behaviour seems to be less guided by
attitudes and intentions compared to behaviour that is of more rational nature (Webb & Sheeran 2006). In
fact, Cialdini (2001) ascertains that when a behaviour is repeated over and over again, the initial reasons
for why the behaviour has been adopted in the first place fade over time (cited in Maio et al. 2007). In
other words, the beliefs and attitudes that have been attributed to a “habitualised” behaviour become
detached from the original motivating factors. The detachment of original motivating factors also lead to
“tunnel vision” (Betsch et al. 2001; Verplanken et al. 1997), which poses a particular problem to
information-based behaviour change campaigns. The effort required to overcome a habitual behaviour is
substantial, even when there are obvious benefits to a newly advertised alternative behaviour (Jackson
2005). Habitual behaviours seem to bypass deliberative processes (Darnton 2008). As soon as a person
develops a habitual behaviour, he or she is less motivated to attend to or obtain new information,
specifically if this new information is inconsistent with the current habit (Maio et al. 2007).
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2.3 Summary of research opportunities
The review of methods to move people into more sustainable consumption patterns has highlighted the
lack of longitudinal research on the way forced behaviour changes impact on people. Specifically, research
on forced approaches (e.g., plastic bag levies) to behaviour change in the context of plastic bags is limited
(cf. Section 1.5). Largely, evaluation studies were aimed at analysing informational strategies, while the
mechanisms and effectiveness of structural strategies have been studied less (Abrahamse et al. 2005;
Dwyer et al. 1993; Schultz et al. 1995). Indeed, internationally, only a few studies have documented or
measured the effectiveness of initiatives that sought to reduce single-use plastics in consumer behaviour
(Xanthos & Walker 2017). These previous studies have examined the effectiveness of plastic bag levies
(e.g., Convery et al. 2007; Poortinga et al. 2013; Thomas et al. 2016), discussed how to appropriately
devise policies to counter single-use plastic bag use (e.g., Ritch et al. 2009) or investigated how people
may react to a plastic bag phase out before the ban was put in place (e.g., Sharp et al. 2010). However,
there has been little discussion about changes over time, for instance in terms of attitudinal responses in
conjunction with behavioural spillover. While there may be compelling environmental and economic
arguments for people to use reusable shopping bags, it is still unclear how target groups react when forced
to adopt anti-consumption behaviours (Sharp et al. 2010; Thomas et al. 2019). This leads to an overarching
research question:

RQ: How do people react to a structural change that impacts their behaviour over time?

Following from this, the discussion on theories used to understand and/or foster pro-environmental
behaviour change, which was informed by previous reviews on pro-environmental behaviour (Darnton
2008; Jackson 2005; Steg & Vlek 2009) revealed common themes across the various models discussed.
Broadly, the most common themes that surfaced as part of the discussion can be categorised into four key
areas: (1) social influence, (2) habitual and contextual factors, along with (3) skills and competencies and
(4) knowledge, beliefs and attitudes. These four key areas can be linked with the concepts of Ajzen’s
(1991) Theory of Planned Behaviour (TPB): Attitudes (including values and beliefs as well as emotions),
social norms (including injunctive and descriptive) and perceived behavioural control (including habits as
well as contextual factors such as infrastructure and materials). In fact, the TPB is one of the most used
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theories to explore pro-environmental behaviour (Jackson 2005). Applications of the TPB in the context
of ‘environmentally significant behaviour’ (Stern 2000) has included recycling behaviour (Kaiser &
Gutscher 2003), travel mode choice (Bamberg & Schmidt 2003; Harland et al. 1999; Heath & Gifford
2002; Verplanken et al. 1998), waste management (Mannetti et al. 2004), food choice, ethical investment,
water conservation, energy consumption (Harland et al. 1999), and general pro-environmental behaviour
(Kaiser et al. 1999). Some inconsistencies remain with respect to the four key areas.

First, the review of the literature revealed that the nature of attitude, norm and behaviour change over time
as a result of forced behaviour interventions remains unclear, particularly in the context of plastic bag bans.
The TPB has been successfully applied longitudinally in a variety of areas, including healthy eating (e.g.,
Bassett-Gunter et al. 2013), video gaming (e.g., Haagsma et al. 2013), smoking behaviour (e.g., De Vries
et al. 1995), exercise intentions (e.g., Lowe et al. 2002), travel-mode choice (Bamberg & Schmidt 2003;
Heath & Gifford 2002) and general pro-environmental behaviour (de Leeuw et al. 2015). These studies
support the use of the TPB and its antecedents as a suitable framework to analyse changes in attitude-,
norm- and perceived behavioural control changes. A recent review by Steinmetz et al. (2016) on the
application of the TPB to design and evaluate interventions confirms its utility. The first sub-research
question, therefore, addresses how people react to a forced behaviour change over time, based on the core
constructs of the TPB:

RQ 1: What is the impact of the Australian single-use plastic bag removal on attitudes, social
norms, and perceived behavioural control over time?

Second, the pro-environmental behaviour reviews highlighted the issue of spillover behaviour. While
evidence suggests that people who engage in pro-environmental behaviour in one domain are more likely
to act pro-environmentally in a related domain (Juhl et al. 2017; Lanzini & Thøgersen 2014; Lokhorst et
al. 2013; Ölander & Thøgersen 2014), findings have been inconsistent (Austin et al. 2011; Dolan & Galizzi
2015; Nash et al. 2019; Sintov et al. 2019; Thomas et al. 2019; Truelove et al. 2014). This leads to the
second research question:

RQ 2: Does the removal of single-use plastic bags in Australia lead to the uptake of related
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pro-environmental behaviours (i.e., spillover behaviours)?

To summarise, pro-environmental behaviour change can be encouraged via a range of strategies, using a
combination of models and theories. It appears that there is only limited knowledge on how forced
behaviour change interventions influence attitudes towards the behaviour, their norms and behavioural
control over time. This study will quantitatively test RQ1 and RQ2, using the Theory of Planned Behaviour
(Ajzen 1991) before, during and after the implementation of the Australian single-use plastic bag phase
out. Figure 2.2 below provides an overview of the research questions.
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Figure 2.2 Overview of research questions

RQ 1: What is the impact of
the Australian single-use
plastic bag removal on
attitudes, social norms, and
perceived behavioural
control over time?

Overarching RQ: How do
people react to a structural
change that impacts their
behaviour over time?

RQ 2: Does the removal of
single-use plastic bags in
Australia lead to the uptake of
related pro-environmental
behaviours (i.e., spillover
behaviours)?

2.4 Conceptualisation
The first part of this chapter provided a review of the literature on pro-environmental behaviour and the
way it has been promoted. It concluded with summarising the research opportunities and subsequently,
developed research questions to address those opportunities. The developed research questions lead into
the second part of this chapter, which details the development of the theoretical framework for this study.
The second part of this chapter provides the hypotheses developed for the quantitative study, including
model development.
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2.4.1 Proposed model and hypotheses
The review of the literature pinpoints the importance of four broad dimensions related to individual proenvironmental behaviour engagement: (1) social influence, (2) knowledge, beliefs and attitudes, (3) skills
and competencies and (4) habitual and contextual factors. These four areas resonate with the constructs of
Ajzen’s (1991) Theory of Planned Behaviour (TPB). First, subjective or social norms link with social
influences, both of normative as well as informational nature (Armitage & Conner 2001; Jackson 2005).
Second, the attitudinal construct relates to the knowledge, beliefs and attitudes towards a given behaviour
(Steg & Vlek 2009). Third, perceived behavioural control constitutes habits and context, for instance via
‘facilitating conditions’ (Triandis 1977) or ‘contextual factors’ (Stern 2000), which contribute to a person’s
perceived confidence in his or her skills and competencies. However, while the TPB has been used
previously to measure habit (e.g., see Knussen and Yule (2008) or Verplanken et al. (1998)), this study is
only aiming at arriving at a global assessment of habit. In other words, to measure habit strength/formation,
self-reported frequency of past behaviour is used, which is a traditional operationalisation of (global) habit
(Ouellette & Wood 1998). Contextual factors, on the other hand, are partly captured via the role of PBC
in the TPB (as has been done previously by Knussen and Yule (2008); here, termed “situational
constraints”). Given context can be highly influential in breaking habits (e.g., discontinuity and penalties;
White et al. (2019)), PBC items in this thesis were focussing on the availability/non-availability of singleuse plastic bags and repercussions on people’s PBC. Lastly, context was also captured as items were
contextualised to the Australian grocery shopping context via the adaptation of items. Thus, the TPB was
used to measure outcomes of the “intervention” that took place in the Australian grocery shopping context.
In other words, the study was embedded within an environment that was undergoing change (i.e., the phase
out of single-use plastic bags by supermarkets) and was therefore, external to the measure, similar to a
natural experiment. The literature shows that the TPB is a suitable theoretical framework to form the basis
for hypothesis testing as it can successfully predict pro-environmental behaviour and has been used in
longitudinal settings.
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Figure 2.3 shows the hypothesised relationships between the different dimensions of the TPB. As this
research collects data at three time-points, when each relationship is tested is indicated by colour and label
(e.g., T1 indicates a relationship that is tested during the pre-implementation phase). The model also
illustrates how changes in attitudes, social norms or perceived behavioural control can contribute to
spillover behaviour.

The following sections explain relationships between the different model dimensions, derived from the
literature. This is followed by a more detailed examination of the key relationships in the model and the
development of the research hypotheses.
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Figure 2.3 Proposed theoretical model for empirical testing
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Due to the nature of this research project, it should be noted that the various hypotheses developed in this
thesis are time-bound, which is depicted by using a colour code (cf. Section 2.4.1 & Figure 2.3). Further,
the hypotheses are broadly categorized into structure- and level-hypotheses. The structural hypotheses
involve examining the strength of the relationships between latent variables within as well as across time
frames T1, T2 and T3. For example, a hypothesis may test whether Attitudes are positively correlated with
Behavioural Intention at T1. Another structural hypothesis may test whether the strength of the relationship
between Attitudes and Behavioural Intention is stronger in T3 than T1. Level-analyses, on the other hand,
explore any changes of the values and means of latent variables over the course of T1, T2 and T3. For
example, a level hypothesis may test whether there are differences in the means of PBC between T1 and
T2.

2.4.2 Relationship between attitudes and intention
An attitude is made up of the sum of perceived positive and negative consequences, which determine the
global attitude towards a given behaviour (Bamberg & Möser 2007). In a pro-environmental realm,
attitudes are referred to as preferences or the evaluative tendency “a person holds regarding
environmentally related activities or issues” (Schultz et al. 2004, p. 31). For example, people who strongly
agree with the statement that “single-use plastics are having a detrimental impact on the environment” are
expected to be more likely to support a single-use plastic bag ban in contrast with people who strongly
disagree with this statement, all other things remaining equal. Here, the statement represents the value or
belief that single-use plastics are harmful for the environment, while the level of agreement (or
disagreement) serves as a weighting of attitude strength, which is hypothesised to explain behaviour
(Kotchen & Reiling 2000).

Several meta-analyses of the TPB indicate that attitudes are the strongest predictor of behavioural
intention, alongside perceived behavioural control (PBC) (e.g., Armitage and Conner 2001; Han and Stoel
2017; McDermott et al. 2015). A range of studies have investigated the relationship between proenvironmental attitudes and pro-environmental behaviours, including predicting purchase intention of
organic foods (Sparks & Shepherd 1992), choice of recreational activities (Jackson 1987; Luzar et al.
1995), conservation behaviours (Guagnano et al. 1995; Steel 1996; Vining & Ebreo 1992) and political
participation (Mohai 1985; Mohai 1990; Mohai & Resources 1992). Central to pro-environmental attitudes
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are information and knowledge about, for instance, the consequences of individual actions (White et al.
2019).

Information is a source of knowledge and an important precursor for many sustainable behaviours
(Darnton 2008). Knowledge shapes our beliefs and attitudes, which in turn, according to rational choice
theory, leads to behaviour (Kollmuss & Agyeman 2002). Having the respective information and
knowledge, including favourable attitudes towards a sustainable behaviour, however, does not
immediately lead to behaviour (change) as encapsulated by the value-action gap and commented on by
many other scholars from various disciplines (e.g., Abrahamse et al. 2005; Hargreaves 2011; Osbaldiston
and Schott 2012; Shove 2010; Shove et al. 2012; Spurling et al. 2013). Yet, information and knowledge
are important prerequisites for many pro-environmental behaviours and should be paired with other tactics
(Kahan et al. 2012; McKenzie-Mohr 2011; Peattie & Peattie 2009; Stern et al. 1999).

Examples of the attitude-pro-environmental behaviour relationship are also found in the context of plastic
bag bans. Specifically, studies examined attitudinal responses to forced behaviour changes and
environmental policies (e.g., plastic bag levies). These forced interventions not only encourage the uptake
of reusable shopping bags, but also aim at enhancing people’s pro-environmental attitudes (Liefländer &
Bogner 2014). For instance, the Irish plastic bag ban in 2002, which was largely based on monetary
incentives sought to change shopping behaviour as well as overall attitudes towards more sustainable
behaviours (Dobson 2007). While the uptake of reusable bag use increased significantly, Irish consumers
also reacted with greater acceptance and became more positive about the change (Convery et al. 2007).
Similar positive attitudinal responses over time were observed in the context of smoking bans (e.g.,
Borland et al. 1990; Fong et al. 2006; Owen et al. 1991; Seo et al. 2011) and congestion charges (e.g.,
Nilsson et al. 2016; Schuitema et al. 2010; Transport for London 2004). People appear to perceive forced
behaviour interventions, for instance, in the form of policies more favourable after they were implemented.
Thomas et al.’s (2019) study on the English plastic bag ban in 2015 corroborates the notion that forced
behaviour changes can result in positive attitude changes. Consequently, it was expected that attitudes will
have become more positive several months after the implementation of the Australian single-use plastic
bag ban. Thus, the following hypothesis arises:
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H1, T1-3: Hedonic and utilitarian attitudes are more positive post-implementation (T3) than preimplementation (T1) and during the transition (T2).

Further, considering a more positive attitude leads to a higher behavioural intention (Ajzen 1991), which
leads to the following hypothesis:

H2,

T1-3:

Hedonic and utilitarian attitudes are positively correlated with intention to use

reusable shopping bags over the course of T1, T2 and T3.

The positive relationship between attitudes and behavioural intention was also assumed to strengthen over
time. As suggested by Self-Perception Theory (Bem 1972) and Cognitive Dissonance Theory (Festinger
1957), attitudinal response to a new, albeit forced behaviour change may largely be attributed to the urge
to establish consistency between behaviour and attitudes. This may occur through an attitude change or
formation of attitudes in alignment with the newly adopted behaviour (cf. Section 2.3.2.1). Therefore, the
relationship between attitudes and behavioural intention to use reusable bags will strengthen over the
course of the ban. This leads to the following hypothesis:

H3, T1, T3: The strength of the relationship between attitudes (i.e., hedonic and utilitarian) and
intention to use reusable shopping bags is stronger post-implementation (T3) than preimplementation (T1).

2.4.3 Relationship between social norms and intention
Social factors are one of the most powerful factors when it comes to engendering sustainable behaviour
change as people are highly susceptible to the influence of others (Abrahamse & Steg 2013). The
relationship between social influence in the form of social norms and behavioural intention has been
studied extensively, specifically in the pro-environmental arena (Peattie 2010). Here, subjective or social
norms refer to beliefs about what is socially appropriate and approved of in a given situation (White et al.
2019). Armitage and Conner (2001) explain that social norms relate to the perception of general social
pressure to perform (or not to perform) a given behaviour. If people perceive that important others approve
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(or disapprove of) the behaviour, they are more (or less) likely to intend to perform that behaviour. The
use of social norms to foster pro-environmental behaviour was successfully applied in multiple areas,
including littering (Cialdini et al. 1990), composting and recycling (Oskamp et al. 1991; Phipps et al. 2013;
Schultz 1999), sustainably sourced food choice (Dowd & Burke 2013), environmentally friendly
transportation mode choice (Harland et al. 1999), solar panel adoption (Bollinger & Gillingham 2012) and
energy conservation (Dwyer et al. 2015; Goldstein et al. 2008; Jachimowicz et al. 2018; Schultz et al.
2007).

Scholars have drawn a distinction between two general types of social influence (e.g., Burnkrant and
Cousineau 1975; Deutsch and Gerard 1955; White and Dahl 2007): (1) informational influence, which
refers to a person’s desire to behave in a correct manner; and, (2) normative influence, which refers to a
person’s desire to be liked or to fit in. Further, informational social influence is mainly guided by
descriptive norms, which reflects a person’s perception of what most people are actually doing (Keizer &
Schultz 2018). Normative social influence is driven by injunctive norms, which represent a person’s
perception of what most people ought to be doing (Keizer & Schultz 2018). Applying the different types
of social influence in social marketing showed to be effective in related areas of social issues such as
smoking behaviour (De Vries et al. 1995), blood donation (Armitage & Conner 2001) and general
prosocial intentions (Steg & de Groot 2010). In addition, Sherif’s (1936) study on informational influence,
highlights that at times people follow social norms not due to social pressure but to know what behaviour
is appropriate. Social norms, therefore, not only offer guidance on whether a specific action is morally
right or wrong but also whether it is helpful or easy to perform (Bamberg & Möser 2007). For instance,
studies have illustrated that people tend to adopt pro-environmental behaviours because they are a
reflection of group norms (Khare et al. 2013) and/or perceive the behaviour to be socially desirable (Lee
2008). Overall, therefore, it is expected that informational social influence is positively correlated to a
participant’s intention to use reusable shopping bags at all three data collection phases. The following
hypotheses arise:

H4,

T1-3:

Informational social influence is positively correlated to intention to use reusable

shopping bags over the course of T1, T2 and T3.
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The regular exposure to other people and therefore, the visibility of the behaviours strengthens the
preference to “follow the herd” in pursuit of social approval and acceptance (Argyle 2017; Grønhøj 2006;
Oskamp et al. 1991). In fact, people are more likely to act pro-environmentally in public context where
others can see and evaluate their behaviour (Green & Peloza 2014; Grolleau et al. 2009; Peloza et al. 2013).
Heightened awareness is likely to increase the visibility of the behaviour increases during the transition as
well as six months after the single-use plastic phase out as more and more people adapt to using reusable
shopping bags for their grocery shopping. Thus, it was hypothesised that:

H5, T1-3: Informational social influence is higher in T2 and T3 than in T1.

The strength of relationship between informational social influences and behavioural intention, however,
is expected to weaken over the course of the phase out. Specifically, informational social influence is
assumed to be less impactful six months after the implementation as the use of reusable bags is forced via
a phase out along with financial disincentives (i.e., 15 cent plastic bags). All participants are undergoing
the same forced change, which should confine the volitional nature of the behaviour. In other words,
participants are no longer “deciding to do the right thing” via the observation of others as they are forced
to adopt the new behaviour. In addition, the more norms become internalised (Schwartz 1977; Schwartz
& Howard 1982), the lower people’s ability to consciously recognise the origin of their behavioural
decisions. As the behaviour becomes routinized six months after the phase out, norm activation declines
and gradually becomes less conscious (Poortinga et al. 2013), thereby weakening the relationship over
time. The following hypothesis arises:

H6, T1-3: The strength of the relationship between informational social influence and intention
to use reusable shopping bags is lower post-implementation (T3) than pre-implementation (T1)
and during the transition (T2).

Others can be valuable reference points for our own behaviour, which is reflected in the normative
component of social influence. In contrast to informational social influence, normative social influence
refers to a person’s desire to be liked or to fit in. Normative messages that tap into people’s desire to belong
to a group or to be accepted are a contributing factor in promoting pro-environmental behaviours (Nolan
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et al. 2008), even in non-public contexts (Goldstein et al. 2008). As with informational social influence,
therefore, it is expected that normative social influence is positively correlated to a participant’s intention
to use reusable shopping bags at all three data collection phases. The following hypothesis arises:

H7, T1-3: Normative social influence is positively correlated to intention to use reusable shopping
bags over the course of T1, T2 and T3.

Research also suggests that when people feel their behaviour can be observed and assessed by others, the
likelihood of doing a socially desirable behaviour is increased (e.g., Griskevicius et al. 2010; Pettit and
Sheppard 1992). Accordingly, given the heightened visibility of using reusable bags during the transition
as well as six months after the phase out, social pressure (i.e., normative social influence) is higher in T2
and T3 than in T1. This leads to the following hypothesis:

H8, T2: Normative social influence is higher in T2 and T3 than in T1.

As with informational social influences, an inverse development of the strength of the relationship is
expected. Considering the lack of autonomy along with the routinisation of the behaviour, the impact of
normative social influence on behavioural intention is assumed to decline over the course of the phase out.
Thus, the following hypothesis arises:

H9,

T1-3:

The strength of the relationship between normative social influence and intention to

use reusable shopping bags is lower post-implementation (T3) than pre-implementation (T1)
and during the transition (T2).

2.4.4 Relationships between PBC, intention and spillover
According to the Theory of Planned Behaviour (TPB; Ajzen 1991), the level of control we perceive over
our own behaviour is an important contributor to behavioural intention as well as actual behaviour
achievement. Perceived behavioural control (PBC) is the perception of the ease or difficulty of performing
a given behaviour (Ajzen 1991). For instance, PBC was found to have a positive effect on intention and
actual purchase of “green products” (Ma et al. 2012; Wang et al. 2014) as well as recycling intention (Kraft
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et al. 2005). Bandura’s (1977) concept of self-efficacy is similar to PBC. Self-efficacy refers to a person’s
belief that they can engage in a given action and that performing the behaviour will have the intended
impact. Multiple studies have established that feelings of self-efficacy can predict a person’s proenvironmental attitudes as well as the likelihood of the continued engagement in sustainable behaviour
over time (Armitage & Conner 2001; Cleveland et al. 2005; Ellen et al. 1991). Therefore, it is expected
that all three data collection phases PBC is positively correlated with participants’ intention to use reusable
shopping bags. This leads to the following hypothesis:

H10, T1-3: PBC is positively correlated to intention to use reusable shopping bags over the course
of T1, T2 and T3.

A person’s confidence to have self-efficacy or PBC to perform a given behaviour, however, is impacted
upon when it is disrupted due to a change in the consumption environment (Triandis 1977). An
environmental change in the consumption situation appears to be particularly critical when it comes to
habitual behaviour as many everyday (un)sustainable behaviours (e.g., grocery shopping) involve repeated
actions that require new habit formation (Donald et al. 2014; Verplanken & Roy 2016). New habit
formation, however, is extremely difficult in the absence of environmental triggers that encourage
repetition, including making the behaviour modification easy and utilising prompts, incentives and
feedback to strengthen positive habits (White et al. 2019). In fact, habits are only reconsidered when the
context changes significantly (Steg & Vlek 2009; White et al. 2019). Vice versa, if single-use plastic bags
remain readily available, behaviour change becomes difficult.

The lack of environmental prompts and/or incentives also contributes to what Blake (1999) termed the
value-action gap. People who exhibit environmentally friendly attitudes do not always act accordingly
given contextual factors (i.e., the availability of single-use plastic bags) can override a person’s belief- and
value-system (Stern 2000). As elaborated on in Section 1.2, change depends not only on raising awareness
and recognition but also structural changes (Hargreaves 2011; Shove 2010) that facilitate making the
behaviour easy.

During the transition, therefore, it was assumed that perceived behavioural control will be at its lowest
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point given participants are adjusting to the forced removal of an essential element in their grocery
shopping routine (i.e., single-use plastic bags). In other words, people will no longer be able to revert to
using freely available plastic bags once the phase out is implemented. This is in line with prior research,
which suggest that a loss of behavioural control is likely when the setting in which a routinised or habitual
behaviour takes place is disrupted (Verplanken et al. 2008; White et al. 2019). Finally, as people gradually
incorporate newly established actions in their grocery shopping routine, they are expected to slowly regain
their PBC six months later. Thus, the newly established, yet forced behavioural modification should result
in learning due to a repetition of actions (i.e., bringing reusable bags when shopping) (Verplanken & Aarts
1999) and less uncertainty. Therefore, the following hypothesis arises:

H11, T2, T3: PBC related to using reusable shopping bags is lowest during the transition (T2) and
highest post-implementation (T3).

The strength of the influence of PBC on intention, however, is assumed to be higher during the transition
than post-implementation due to the commencement of the phase out. In other words, the impact of
people’s loss of behavioural control is higher at the start of the phase out due to the significant
environmental changes. Six months after the phase out the influence as well as predictive ability of PBC
on behavioural intention is expected to be lower as people will have been forced to change their behaviour.
Thus, given the behavioural constraints after the phase out, the following hypothesis arises:

H12, T2, T3: The strength of the influence of PBC on intention to use reusable shopping bags is
higher during the transition (T2) than post-implementation (T3).

According to the TPB, PBC also exerts both direct and indirect (with behavioural intention as mediator)
influence on actual behaviour (Armitage & Conner 2001). Firstly, the relationship between PBC and
behaviour refers to a person’s success in actually carrying out the intention, which in turn depends on the
strength of his or her belief in the ability to carry out the behaviour (Jackson 2005). Secondly, Ajzen and
others (1991; Ajzen & Madden 1986) explain that PBC also functions as an indicator of actual behavioural
control. Accordingly, PBC is proposed to influence spillover behaviour during (T2) and postimplementation (T3) (please note that spillover behaviour was only assessed in T2 and T3). This direct
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relationship between the targeted behaviour and non-targeted spillover behaviours is rooted in selfconsistency research. Self-consistency research suggests that people are inclined to reaffirm a component
of their self-concept (e.g., being concerned about using single-use plastics) or engaging in an
environmentally friendly behaviour at one time often results in consistent environmentally friendly
behaviour in the future (Van der Werff et al. 2014). For example, cuing people that behaviour A can have
positive sustainability effects can result in seeing themselves as more environmentally friendly, which can
lead to a greater likelihood of choosing eco-friendly products (Cornelissen et al. 2008). The direct
relationship between a targeted and non-targeted behaviour is also reflected the study by Karmarkar and
Bollinger (2015) who find that people who used reusable shopping bags subsequently spent more money
on purchasing sustainable products. Thus, six months after the implementation (T3), it is anticipated that
people will have regained their PBC as the use of reusable shopping bags will have been incorporated in
their grocery shopping routine. It is assumed that a stronger PBC due to a newly incorporated sustainable
behaviour (i.e., using reusable bags) is positively correlated with other, related sustainable behaviours.
This leads to the development of the following hypothesis:

H13, T3: PBC is positively correlated with spillover behaviour post-implementation (T3).

Further, in line with the core tenets of the TPB, intention mediates the relationship between PBC and
behaviour (Ajzen 1991). Therefore, it is hypothesised that the relationship between PBC and spillover
behaviour is mediated by behavioural intention to use reusable bags. The following hypothesis arises:

H14, T2-3: The impact of PBC on spillover behaviour is mediated by intention to use reusable
shopping bags during the transition (T2) and post-implementation (T3).

2.4.5 Intention and spillover behaviour
In accordance with the Theory of Planned Behaviour (TPB; Ajzen 1991), behavioural intention, in addition
to PBC, codetermines the performance of a given behaviour. People’s behavioural intentions are informed
by the predictor variables attitudes, social norms and PBC. Accordingly, people are more likely to use
reusable bags if they are: positively disposed (attitude), perceive social pressure (social norm) and believe
they will be successful in carrying out the behaviour (PBC) (Armitage 2005). Previous studies on single-
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use plastic bag phase outs have generally observed a higher behavioural intention towards using reusable
bags after the implementation. Examples of increased intention to use reusable bags after the removal of
single-use plastic bags were found in England (Thomas et al. 2019), Wales (Poortinga et al. 2013) and the
Republic of Ireland (Convery et al. 2007). Following these, the Australian single-use plastic bag phase out
increased likely to see an increase in the uptake of reusable bags.

H15, T1-3: Intention to use reusable shopping bags is higher during the transition (T2) and postimplementation (T3) than pre-implementation (T1).

As suggested by multiple psychological theories (Bem 1972; Cialdini et al. 1995; Festinger 1954), once
people will have gone through resolving any potential cognitive dissonances through attitude and/or social
norm alignment with the new behaviour six months after the phase out, a positive correlation is anticipated.
Thus, the following hypothesis was developed:

H16, T3: Intention to use reusable shopping bags is positively correlated with spillover behaviour
post-implementation (T3).

Regarding the relationship between behavioural intention and spillover behaviour, it should be noted that
‘behaviour’ refers to ‘spillover behaviour’ (i.e., other, related pro-environmental behaviours) and not
‘reusable bag use behaviour’. Thus, the relationship between intention and spillover behaviour is of an
indirect nature. As per findings from prior studies (e.g., Lanzini and Thøgersen 2014; Thøgersen and
Ölander 2003; Thomas et al. 2016; Thomas et al. 2019), the single-use plastic bag phase out is hypothesised
to spill over into other, related pro-environmental behaviours, which are driven by the previously suggested
attitude, norm and PBC developments. In addition, increased knowledge and self-efficacy suggest higher
likelihood of spillover (Thøgersen 2012). This generates the following hypotheses:

H17, T2, T3: Spillover behaviour is higher post-implementation (T3) than during the transition
(T2).

Finally, some research suggests the likelihood of moral licensing (e.g., Blanken et al. (2015); Karmarkar
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and Bollinger (2015); Mazar and Zhong (2010); Thøgersen (1999); Thøgersen and Crompton (2009)),
which is a type of negative spillover (Maki et al. 2019; Nilsson et al. 2017). Given the removal of singleuse plastic bags is forced, rather than voluntarily, and any threats to freedom of choice may result in
negative reactions (Brehm 1966; Brehm & Brehm 1981; Font & Hindley 2017) moral licensing effects are
hypothesised to be higher after the phase-out. Thus, the following hypothesis arises:

H18, T2, T3: Moral licensing is higher post-implementation (T3) than during the transition (T2).

2.4.6 Summary of hypotheses and model testing
Based on the theoretical model developed from the findings of the literature review, eighteen hypotheses
were developed to answer RQ1 and RQ2. The hypotheses were drawn from the literature to address the
overarching research question of this study:

Overarching RQ: How do people react to a structural change that impacts their behaviour over time?

In this chapter, the predictor variables of the Theory of Planned Behaviour (TPB; Ajzen 1991) were used
as a basis to develop the hypotheses, which will be tested quantitatively in this study. The first 15
hypotheses identified address the first sub-research question:

RQ1: What is the impact of the Australian single-use plastic bag removal on attitudes, social norms, and
perceived behavioural control over time?

Further, hypotheses 16 to 18 address the second sub-research question:

RQ2: Does the removal of single-use plastic bags in Australia lead to the uptake of related proenvironmental behaviours (i.e., spillover behaviours)?

Table 2.3 summarises the theoretical constructs and the subsequent hypothesised relationships that were
identified in this chapter.
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Table 2.3 Summary of hypotheses to be tested
Research questions
Overall RQ: How do people react to a structural change that impacts their behaviour over time?
• RQ1: What is the impact of the Australian single-use plastic bag removal on attitudes, social norms, and perceived behavioural control over time?
• RQ2: Does the removal of single-use plastic bags in Australia lead to the uptake of related pro-environmental behaviours (i.e., spillover behaviours)?
TPB constructs

Hypotheses

Hedonic and utilitarian
attitudes

H1, T1-3: Hedonic and utilitarian attitudes are more positive post-implementation (T3) than pre-implementation (T1) and during the
transition (T2).
H2, T1-3: Hedonic and utilitarian attitudes are positively correlated with intention to use reusable shopping bags over the course of
T1, T2 and T3.
H3, T1, T3: The strength of the relationship between attitudes (i.e., hedonic and utilitarian) and intention to use reusable shopping
bags is stronger post-implementation (T3) than pre-implementation (T1).

Informational and
normative social influences

Perceived behavioural
control (PBC)

H4, T1-3: Informational social influence is positively correlated to intention to use reusable shopping bags over the course of T1, T2
and T3.
H5, T1-3: Informational social influence is higher in T2 and T3 than in T1.
H6, T1-3: The strength of the relationship between informational social influence and intention to use reusable shopping bags is
lower post-implementation (T3) than pre-implementation (T1) and during the transition (T2).
H7, T1-3: Normative social influence is positively correlated to intention to use reusable shopping bags over the course of T1, T2
and T3.
H8, T2: Normative social influence is higher in T2 and T3 than in T1.
H9, T1-3: The strength of the relationship between normative social influence and intention to use reusable shopping bags is lower
post-implementation (T3) than pre-implementation (T1) and during the transition (T2).
H10, T1-3: PBC is positively correlated to intention to use reusable shopping bags over the course of T1, T2 and T3.
H11, T2, T3: PBC related to using reusable shopping bags is lowest during the transition (T2) and highest post-implementation (T3).
H12, T2, T3: The strength of the influence of PBC on intention to use reusable shopping bags is higher during the transition (T2)
than post-implementation (T3).
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H13, T3: PBC is positively correlated with spillover behaviour post-implementation (T3).
H14, T2-3: The impact of PBC on spillover behaviour is mediated by intention to use reusable shopping bags during the transition
(T2) and post-implementation (T3).
Behavioural intention and
spillover behaviour

H15, T1-3: Intention to use reusable shopping bags is higher during the transition (T2) and post-implementation (T3) than preimplementation (T1).
H16, T3: Intention to use reusable shopping bags is positively correlated with spillover behaviour post-implementation (T3).
H17, T2, T3: Spillover behaviour is higher post-implementation (T3) than during the transition (T2).
H18, T2, T3: Moral licensing is higher post-implementation (T3) than during the transition (T2).
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2.5 Conclusion

In conclusion, this chapter has reviewed the literature pertaining to models and theories used to understand
and foster pro-environmental behaviour. Specifically, this chapter has discussed the theories used to
understand pro-environmental behaviour, along with the most common factors influencing proenvironmental behaviour. The second part of this chapter used the findings from the literature review to
explain the hypothesised relationships between the key study variables of attitudes, social norms, perceived
behavioural control, and intention as well as spillover behaviour. These relationships will be subsequently
tested to address RQ1 and RQ2. The next chapter outlines the methodology for this research project, which
involves a mixed-methods research approach.
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3 Methodology

3.1 Introduction
The previous review of literature established the theoretical foundations in this research. This included
pinpointing the research opportunities, which informed the subsequent hypotheses and theoretical
framework development. The current chapter describes the research methodology chosen for this research,
which aims to address the identified research opportunities and answer the overarching research question:
“How do people react to a structural change that impacts their behaviour over time?” A quantitative
research approach was utilised to answer the overarching research question.

Following from this, the aim of the study was to test the model and hypotheses developed and provide
empirical evidence to answer RQ1 and RQ2. Two sub-research aims were developed: (i) to identify the
impact of the forced removal of single-use plastic bags in terms of norm, attitude and perceived behavioural
control-changes over time (RQ1); (ii) to identify whether the forced removal of plastic bags resulted in an
uptake of other, related pro-environmental behaviours (RQ2).

This chapter starts with discussing the philosophical foundations of this research (Section 3.2). The next
section (Section 3.3) embeds this enquiry in the research context selected, which was pro-environmental
behaviour in the context of grocery shopping. Subsequently, the research design of quantitative study is
presented (Section 3.4), which involves a discussion on the suitability of a quantitative approach. This is
followed by detailing the research design of the study, which comprised of a discussion of the quantitative
methodological approach used, including the choice of method – longitudinal trend study using large-scale
self-reports. The sections following show the survey design and measures taken, accompanied by the
explanation of the quantitative data analysis, using SPSS25 and AMOS 25, which included multivariate
analysis of variance (MANOVA), Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis
(CFA), and Structural Equation Modelling (SEM). This chapter concludes by delineating ethical
considerations of the study conducted, as well as the overall research program.
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3.2 Philosophical assumptions
A paradigm is a worldview or a set of propositions, which guides the researcher in attempting to explain
how reality is perceived (Kuhn 1962; Morgan 2007). Broadly, there are four categories of paradigmatic
dimensions; positivism (later supplanted by post-positivism (e.g., Phillips and Burbules 2000),
constructivism, realism and critical theory (Guba & Lincoln 1994). In general, research with a positivistic
or post-positivistic stance utilises quantitative approaches which are based on an objective view of reality
to measure, explain or create knowledge that is generalizable (Hudson & Ozanne 1988). In contrast,
qualitative research is usually guided by an interpretivist ontology that assumes the existence of multiple
realities that are socially constructed (i.e., constructivism), thereby aiming at understanding rather than
predicting behaviour (Harrison & Reilly 2011). Social science, particularly fields such as psychology and
marketing, have traditionally been dominated by post-positivistic research paradigms using quantitative
methods (Bahl & Milne 2007; Hanson & Grimmer 2007; Marsden & Littler 1996).

This study also uses a post-positivistic research paradigm given the aim is to understand changes in groups
of people, and to make generalisations from the sample to broader groups beyond the sample, which is a
core strength of quantitative approaches (Holton et al. 2005). A quantitative approach using postpositivism further lends itself to the underlying research project as it aims at testing and validating an
already constructed theory (i.e., the Theory of Planned Behaviour; TPB) about how (and to a lesser degree,
why) phenomena occur (Johnson & Onwuegbuzie 2004).

3.3 Research approach and objectives
This research utilises a quantitative approach to address the overarching question: “How do people react
to a structural change that impacts their behaviour over time?”. The research design, shown in Table 1.7,
is aimed at addressing the research opportunities established in the literature review, including the subresearch question 1 (RQ1) and sub-research question 2 (RQ2). The study used a longitudinal approach by
means of a longitudinal trend study. The objectives and research methodology of the study are discussed
further in the following section, as are the techniques used to analyse the data collected.

The underlying research rationale of this project is to confirm and test the model that has been developed
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as a result of the literature review. The study was a longitudinal confirmatory study that sought to
quantitatively address RQ1 and RQ2, using a longitudinal trend study. This included empirically testing
the theoretical model and the hypotheses developed from the review of literature.

Overall, the purpose of the study was to identify group changes in the relationships (i.e., structure) as well
as the means (i.e., level) of attitudes, norms and perceived behavioural control (PBC) before, during and
after a forced behaviour change. Thus, the first objective of the study was to identify how attitudes, social
norms and PBC change in terms of their influence before, during and after the implementation of the plastic
bag phase out. The second objective of the study was to examine how the levels of attitudes, social norms
and PBC change over time. These two objectives relate to RQ1: “What is the impact of the Australian
single-use plastic bag removal on attitudes, social norms, and perceived behavioural control over time?”.
Answering this research question will address the first research opportunity: There is a lack of empirical
evidence on changes in terms of the level and influence of attitudes, social norms, PBC and behavioural
intention over the course of a forced behaviour change (i.e., single-use plastic bag charge) in the context
of reusable shopping bags.

The second objective of this study was to test whether the removal of single-use plastic bags will encourage
the take up of other, related, environmentally friendly behaviours (i.e., spillover behaviour), which refers
to RQ2: “Does the removal of single-use plastic bags in Australia lead to the uptake of related proenvironmental behaviours (i.e., spillover behaviours)?”. Answering this research question addressed the
second research opportunity: While evidence suggests that people who engage in pro-environmental
behaviour in one domain are more likely to act pro-environmentally in a related domain (Juhl et al. 2017;
Lanzini & Thøgersen 2014; Lokhorst et al. 2013; Ölander & Thøgersen 2014), findings have been
inconsistent (Austin et al. 2011; Dolan & Galizzi 2015; Truelove et al. 2014), particularly with reference
to forced behaviour changes (Nash et al. 2019; Sintov et al. 2019; Thomas et al. 2019; Whitmarsh &
O'Neill 2010).

3.4 Study design: Longitudinal trend study
Quantitative studies are the dominant paradigm in marketing (Hunt 1994), which allows for producing

81

representativeness and generalisability of data due to the amount of data it generates (Aaker et al. 2008).
Quantitative research typically involves structured data collection, which is followed by statistical analyses
(Aaker et al. 2008). The use of quantitative testing is suitable for this study as the major goal of this
research is to generalise the relationships between the dimensions of the components of the Theory of
Planned Behaviour (TPB) as well as spillover behaviour. The data collection method utilised in this study
was questionnaires administered via online surveys. This involved the use of self-report scales whereby
participants were directed to a website to access, complete and submit their responses.

The study consisted of three waves of data collection. The three waves occurred two to three weeks prior
to (i.e., T1), during (i.e., T2) and six months after (i.e., T3) the introduction of the single-use plastic bag
phase out, which commenced in July 2018. The study design is shown in Figure 3.1. Online data collection
was used within a longitudinal trend study. Longitudinal trend study designs are a subtype of longitudinal
analyses, in addition to cohort and panel studies (Graf et al. 2017). Trend studies use samples from different
groups of people at different points in time, however in the same situation and from the same population
(Graf et al. 2017). In other words, trend studies use cross-sections at two or more time points to examine
change over time between groups within a population (Babbie 2020; Bijleveld et al. 1998; Taris 2000).
Considering this study was aimed at population-level rather than individual-level changes, the use of
longitudinal trend study was deemed suitable. The three samples used in this study consisted of the four
Australian states that were undergoing a removal of single-use plastic bags from 20 June to 1 July 2018:
New South Wales (non-legislative ban – 20 June 2018 (Woolworths) & 30 June 2018 (Coles)), Victoria
(non-legislative ban - 20 June 2018 (Woolworths) & 30 June 2018 (Coles)), Queensland (legislative ban
– 1 July 2018) and Western Australia (legislative ban – 1 July 2018). While each sample involved different
participants, the groups of people were drawn from the same population.
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Figure 3.1 Study design

3-6 weeks after the phase out
of single-use plastic bags
(July & August 2018)

2-3 weeks before
the phase out
(June 2018)
Pretest
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VIC
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Posttest

/////////////////

Baseline measure
(n=200)
T1
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6 months after the
phase out
(February 2019)

Phase out of
single-use plastic
bags:
July 2018

Data collection
(n=342)

Data collection
(n=346)

T2

T3

3.4.1 Sampling
Most commonly, internet-based research is based on either random- or non-random sampling techniques
(Fricker 2008). While random sampling is characterised by each population member having a known, nonzero chance of being selected, individuals in the target population sampled using a non-random or nonprobability sampling procedure do not have a known chance of being selected in the sample (Aaker et al.
2008). Inherently, non-random sampling has drawbacks when compared to random sampling. The known
probability in random sampling enables demonstrating the sample’s representativeness and allows for
explicitly stating how much variation has been introduced in the sampling process (Aaker et al. 2008).
However, due to the constrained nature of this research project, specifically the limited resources (time
and funding), non-random quota sampling was utilised.

When internet-based research studies are being conducted, inadequate coverage (Sue & Ritter 2012) and
self-selection bias (Stanton 1998; Thompson et al. 2003) can reduce the sample’s generalisability.
Inadequate coverage is a problem whereby large numbers of the population do not have appropriate
internet access and therefore, are insufficiently represented in the online sample (Wright 2005). With an
internet penetration of 88% in Australia in 2018 (Statista 2018), the issue of inadequate coverage was
considered minor. The decision to exclude 12% of non-internet users from this study is two-fold. First, the
majority of non-internet users live in outer regional or very remote areas of Australia (ABS 2017; Thomas
et al. 2018), which would complicate an internet-based survey. Second, people living in remote areas
without access to the internet are not typically served by Woolworths and Coles (Horn 2018). Selfselection bias was minimised due to the unspecified nature of the online survey in which participants were
directly approached for instance via email request and utilised from traditional, actively managed panel
provider.

3.4.1.1 Unit of analysis
During the sampling process, sampling units must be selected which could be a company or an individual
(Aaker et al. 2008); for this research, the unit of analysis was the individual consumer.
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3.4.1.2 Target population
The definition of the target population was geared towards identifying the correct sources from which to
collect the data. The target population for the study was grocery shoppers in Australia, who primarily do
their groceries at Woolworth and/or Coles. Participants were selected based on an equal spread of
male/female aged 18 to 65+ (i.e., age groups of 18-24, 25-34, 35-44, 45-54, 55-64 and 65+), numerically
representative of the respective population.

Geographically, the target population was constrained to the states in which the single-use plastic bag
removal was introduced. These included New South Wales (NSW), Victoria (VIC), Western Australia
(WA) and Queensland (QLD) (Kilvert 2018). However, as is detailed in the following section, the
distribution across states was not controlled and the states NSW and VIC received a greater weighting.

3.4.1.3 Sampling method
The recruitment process for this survey was based on a non-probability sampling process (i.e., quota
sample), which involved two major exclusion criteria (Aaker et al. 2008).
Exclusion criterion 1: Grocery shoppers who primarily shop at (and prefer) either Aldi, local
grocery shops or any other supermarket other than Woolworths or Coles (e.g., IGA) are
excluded from this survey.
Rationale: Because the phase out in some states was driven by the two supermarket chains while in others
it applied to all single-use plastic bags only consumers who primarily shopped at either Woolworths or
Coles were part of the target population. Aldi was excluded as it had already phased out free plastic bags.
This exclusion criterion would avoid a potential dilution of the data and was part of the screening process
at the beginning of the survey.
Exclusion criterion 2: People under the age of 18.
Rationale: Driving is the dominant method of travel in Australia. For example, according to the Australian
Bureau of Statistics (ABS 2017), most people employed or older than 18 use a car to travel to work (62%).
Thus, it was assumed that the likelihood of needing to do the groceries was increased firstly, once
individuals are legally allowed to drive. Secondly, it was also expected that once individuals leave home,
the need to buy groceries increases significantly. Given the moving out age for Australians was around 19
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to 21 years of age (i.e., median age for men: 20.9 years; median age for women 19.8 years) (ABS 2009),
people under the 18 of were excluded. Lastly, participants over the age of 18 were also requiring less
ethical requirements (e.g., parental consent), which simplified the ethics approval process.
Exclusion criterion 3: Pilot Coles and Woolworths stores in NSW and VIC who had already
trialled phasing out plastic bags.
Rationale: Some of the Woolworths and Coles stores in the Sydney region had already phased out freely
available plastic bags as a pilot case (Ramsey 2018; SMH 2018). A screening question at the beginning of
the survey excluded participants who already been exposed to the material change in one or more of the
pilot stores.

The final sample is described as: Grocery shoppers, who primarily do their groceries at Woolworth and/or
Coles, aged 18 to 65+ in Australia. A balanced gender profile was obtained with proportional
representation from different age groups (18-24; 25-34; 35-44; 46-54; 55-64; 65+) via quota sampling.
The data collection of the study focused on grocery shoppers whose main grocery stores were either
Woolworths or Coles in Australia (i.e., NSW, VIC, QLD, WA), excluding pilot stores that already trialled
the phase out of freely available plastic bags.

3.4.1.4 Sampling procedure
Participants of the study were directly approached by the marketing agency Qualtrics. This was achieved
via digital (i.e., email) requests for participation, which included a consent form. The participants come
from traditional, actively managed panel provider. Potential participants were sent an email invitation to
inform them that the survey was for research purposes only, how long the survey is expected to take and
what incentives are available. Members could have unsubscribed at any time. To avoid self-selection bias,
the survey invitation did not include specific details about the content of the survey. Participant information
sheets were provided to outline the project to participants as soon as they had accepted to partake in the
survey. In addition, Qualtrics participants received an incentive based on the length of the survey, their
specific panellist profile and target acquisition difficulty. While the value remained the same, the specific
type of rewards received varied and may include cash, airline miles, gift cards, redeemable points,
sweepstakes entrance and vouchers. Overall, the costs for data collection through Qualtrics for all three
stages accumulated to A$4,500.
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3.4.1.5 Sample size
The appropriate sample size was determined by a combination of the data analysis technique (i.e.,
structural equation modelling (SEM)) selected, as well as constrained by the funds available to a PhD
project. In order to minimise sampling error, it was determined that at least 200 participants per data
collection wave were necessary (i.e., 33 participants per age group per wave (200 participants/6 age groups
= 33.33 participants). As discussed in Section 3.5.5.4, this is in line with “rule-of-thumb” numbers on the
minimum sample size necessary to conduct Structural Equation Modelling (SEM) (Boomsma 1983, 1985).
In total data from 888 participants was collected. The following sections details the data collection per
wave.

T1 – Pre-change baseline
The data for the pre-implementation in T1 was collected two to three weeks before the phase out on 8 June
2018 to establish a baseline measure. As the primary use of the baseline measure is of comparative nature,
data from 200 participants was collected.

T2 – During the phase out
For the purpose of gathering data during transition of the plastic bag phase out, data collection T2 was
conducted in two stages in a three-week-window (i.e., 18 July and 13 August 2019). The 3-week window
of data collection was chosen to capture consumers still transitioning from one habit (using free single-use
plastic bags) to another (using re-usable bags) and as such, coincide with habit modification. While on
average, habits form over the course of approximately 2 months (Lally et al. 2010), habit forming was
assumed to start earlier given the forced nature of the behaviour change. Ultimately, data from 342
participants was collected.

T3 – After the phase out
T3 was conducted on 3 February 2019, roughly six months after the implementation of the single-use
plastic bag phase out. The post-intervention data collection resulted in 346 participants.
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3.4.2 Online questionnaire

3.4.2.1 Justification for online survey questionnaire
A survey-based method was chosen as part of this research because it sought to study a phenomenon that
occurs in the real-world and its interrelationships among a range of variables (Blair et al. 2013). Benefits
of survey-based methods include cost-effectiveness, lower administration efforts, lower geographical
dependence, data-collection efficiency in light of collecting large amounts of data, flexibility in research
topics and opportunity to use a wide range of statistical software to analyse data collected (Malhotra 2010).
On the other hand, survey-based methods are limited in various ways. One issue is that the researcher must
rely heavily on participants’ self-reports when often there is a gap between what people say and what they
actually do (Malhotra 2010). Other drawbacks include weaker explanatory power compared to
experimental designs, lack of contextual information that needs to be interpreted over time, bias in the
sample selection, participants giving socially desirable answers and other types of response biases (Aaker
et al. 2008; Malhotra 2010; Zikmund et al. 2014).

However, the use of an online survey for the purpose of this research through a marketing research agency
was deemed appropriate given the need for quick responses, increased quality of answers and easy access
to populations all over Australia. Further, survey research lends itself useful in investigating populationlevel changes, which was a main component of this research project.

3.4.2.2 Questionnaire and measures
In the study, three online questionnaires were designed for T1, T2 and T3. There were multiple common
elements across the three waves to ensure comparison across time was possible. The questionnaires
commenced with screening questions to ensure all participants met the eligibility criteria stressed in the
sampling section. Subsequently, participants were asked questions on demographics including age group
and gender. Following this, the survey asked participants general questions on their grocery shopping
behaviour before leading into questions on behaviour, behavioural intentions, attitudes, perceived
behavioural control and social norms. Then, the participants were asked about other pro-environmental
behaviours related to their grocery shopping. Finally, the survey ended with asking for participants’
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postcode and education qualification. Appendix 4 provides screenshots of the online questionnaire.

As identified in Table 3.1, the constructs in the study included attitudes, perceived behavioural control
(PBC), informational social influence (i.e., descriptive norms), normative social influence (i.e., injunctive
norms) and moral licensing. The two outcome variables that were used were behavioural intention and
spillover behaviour. The multiple item scales for the latent constructs used in this research were drawn
from existing literature. The multiple item scales used were also well-established scales that have been
empirically validated in prior research. In all the surveys, multi-dimensional scales included Likert-type,
semantic-differential (SD) and frequency scales. The following table summarises the number of items used
for each of the constructs:

Table 3.1 Number of questionnaire items per construct
Number of items
Constructs
Spillover behaviour

Item response
type
Likert

Behavioural intention

Likert

4

4

4

PBC

Likert

14

14

14

Attitudes

Likert

11

11

11

Attitudes

Semanticdifferential
Likert

14

14

14

5

5

5

Likert

6

6

6

Likert

0

5

5

Items total

54

67

67

Informational social influence
(Descriptive norms)
Normative social influence
(Injunctive norms)
Moral licensing

T1

T2

T3

0

8

8

The items were adapted to direct them towards the specific act – using reusable bags for grocery shopping.
Reframing items to the context at hand has been found to increase the predictive power of the TPB (Ajzen
1991; Patterson 2009). The lead-in questions were used to introduce and explain the purpose for each of
the different sets of questions. Both Likert-scale items as well as frequency scale items were measured
using a 5-point scale. While Likert-scale items were assessed from 1 = Strongly agree to 5 = strongly
disagree, frequency scales were measured from 1 = always to 5 = never. Semantic-differential (SD)
questions were measured using two polar adjectives (e.g., “Effective-Ineffective”, “Good-Evil” or “EasyDifficult”) on a 7-point scale. The order of the items for each construct was randomised and included both
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positive and negative valence to cater for acquiescence bias (Friborg et al. 2006). Items were recoded at a
later stage in this study (cf. Section 4.7). Expert reviews of the questionnaire did not uncover any issues
associated with the wording of the items.

3.4.2.3 Screening questions
In the first section of the survey, screening questions were used to ensure that participants’ eligibility
requirements were met. Although participants were drawn from a professionally managed panel provider
based on the quota sample determined in Section 3.5.1.3, screening questions with regards to the grocery
shopping behaviour needed to be included. In T1, two screening questions were required. Participants were
first asked whether they mainly shopped in-store at either Woolworths and/or Coles:

Q1: Do you mainly shop in-store at Woolworths and/or Coles?

o
o

Yes
No

Participants who do not mainly shop in-store at either Woolworths and/or Coles were directed to a page,
thanking them for their interest, but informing them of their ineligibility to partake in this survey.
Participants who did mainly shop at either Woolworths and/or Coles were presented with the following
question:

Q2: Are there free plastic bags available?

o
o

Yes
No

Those participants who indicated that there are no free plastic bags available at their grocery store were
screened out of the survey by directing them to a page, thanking them for their interest, but informing them
of their ineligibility to partake in this survey.
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Due to the launch of the single-use plastic bag phase out from 1 July 2018, the second screening question
that focussed on the availability of freely available single-use plastic bags became redundant and was
removed from the questionnaire in T2 and T3.

3.4.2.4 Demographics and general grocery shopping behaviour
After screening out ineligible participants, the introductory section asked participants to indicate their
gender and age group, and general grocery shopping behaviour. General grocery shopping behaviour
questions included but were not limited to the frequency with which participants go grocery shopping,
how often they were using reusable shopping bags, the mode of transport and time spent at the supermarket.

3.4.2.5 Theory of Planned Behaviour measures
Section 1 - Behavioural intention
Section 1 aimed to assess the behavioural elements of peoples’ use of reusable shopping bags before (T1),
during (T2) and six months after (T3) the single-use plastic bag phase out. These behavioural elements are
referred to as private-sphere ecological behaviours, which relate to the purchase, use and disposal of
personal and household products that have environmental impact (Stern 2000). The scale items that were
used as a basis were derived from DEFRA’s (2008) framework of general pro-environmental behaviour.
The DEFRA (2008) items are, however, too broad to be measured directly and therefore, were modified
to the context of the plastic bag phase out in Australia. Table 3.2 shows the items used to assess behavioural
intention in the survey which was measured on a 5-point Likert-scale from 1 = strongly disagree to 5 =
strongly disagree.

Table 3.2 Behavioural intention items
Lead-in: Please indicate how well the following statements reflect your grocery shopping: When I go grocery shopping, I intend to take reusable shopping bags with me
I intend to use reusable shopping bags for my non-grocery shopping
I expect to use reusable shopping bags the next time I go grocery shopping
I try to use reusable shopping bags but keep forgetting to take them with me

Section 2 - Attitudes
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Both a Likert-scale and semantic-differential scale were used to assess people’s attitudes concerning the
use of reusable shopping bags and related behaviours before, during and after the plastic bag phase out.
The items for both scales were based on previous work by Fransson and Gärling (1999) who identified
attitude towards the target, self-identity outcomes and utilitarian outcomes as precursors to a person’s
attitude. This two-dimensional split between a person’s egoistic or utilitarian concerns and their more
altruistic ones (including biospheric) is echoed in work by Schultz (2001), Dunlap et al. (2000) and Milfont
and Duckitt (2004). Firstly, a 5-point Likert-scale with 11 items was used to measure people’s attitudinal
beliefs (cf. Table 3.3). These items were created to reflect both context-specific themes as well as the split
between an egoistic/utilitarian and an altruistic type of concern.

Table 3.3 Attitude items
Lead-in: Please indicate whether you agree or disagree with the following statements:
It feels right to use reusable shopping bags
Using reusable shopping bags reduces the impact I have on the environment
Everybody should use reusable shopping bags
People should use reusable shopping bags
People should use refillable water bottles
People should use reusable coffee cups
I don't mind using reusable shopping bags
I find using reusable shopping bags too much hassle
I think it is important for the environment to use reusable shopping bags
I find having to bring a reusable shopping bag when grocery shopping annoying
It is my decision whether I use reusable shopping bags for my grocery shopping

A semantic-differential scale was also used to measure people’s hedonic and utilitarian attitudes (ASD).
Semantic-differential scales, originally devised by Mehrabian and Russell (1974), use bipolar adjectives
rated on either a 7 or 9-pointed scale to tap into people’s attitudes towards an attitude object (Bradley &
Lang 1994; Friborg et al. 2006). Semantic-differential scales provide an alternative for Likert-based
response formats and have found to reduce acquiescence bias without decreasing the psychometric quality
of responses (Friborg et al. 2006).

Shopping behaviours can involve experiential (i.e., hedonic) as well as instrumental (i.e., utilitarian)
outcomes (Babin et al. (1994). Here, changes in hedonic attitudes could include both physical and cognitive
preferences as well as pleasures from engaging in the behaviour (Venhoeven et al. 2013). The hedonic
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element of attitudes, therefore, captures the fun and playfulness from task completion (Holbrook &
Hirschman 1982). On the other hand, utilitarian attributes are of functionality or utility value resulting
from some kind of conscious pursuit of an intended consequence (Babin et al. 1994; Dittmar 1992). Thus,
as Voss et al. (2003) summarises: hedonic attitudes result from sensations derived from the experience
using products; and, utilitarian attitudes result from functions performed by products (e.g., reusable
shopping bags). To reflect the multidimensionality of attitudes (Bagozzi & Burnkrant 1979; Eagly &
Chaiken 1993), both hedonic and utilitarian semantic-differential items were measured on a 7-point scale
(cf. Table 3.4).

Table 3.4 Utilitarian and hedonic attitude items
Lead-in: Using reusable shopping bags is…
utilitarian

hedonic

Ineffective : Effective

Fun : Not fun

Helpful : Unhelpful

Difficult : Easy

Not functional : Functional

Exciting : Not exciting

Unnecessary : Necessary

Unfulfilling : Fulfilling

Practical : Impractical

Enjoyable : Not enjoyable

Reasonable : Unreasonable

Pleasant : Unpleasant

Unimportant : Important

Dull : Inspiring

Section 3 - Perceived behavioural control (PBC)
To assess perceived behavioural control (PBC) in relation to the use of reusable shopping bags before,
during and after the intervention, a 5-point Likert-scale was employed. Prior research suggests that when
the setting in which a habitual behaviour takes place is significantly disrupted, a loss of behavioural control
is likely (Donald et al. 2014; Kurz et al. 2014; Verplanken & Roy 2016; Verplanken et al. 2008). To reflect
the potential impact of the removal of single-use plastic bags via the role of PBC, item adaptation was
focussed on the loss of control/feeling of self-efficacy participants may experience before, during and after
the phase out. Other studies that were used to create the PBC items in this thesis include previous work by
Bassett-Gunter et al. (2013), Bamberg and Schmidt (1998), Heath and Gifford (2002) and Taylor et al.
(1995). In addition to this, PBC item creation was derived from research suggesting that PBC has
motivating (or demotivating) influence on intention based on a person’s assessment of the likelihood of
success in performing the behaviour (Ajzen & Madden 1986). Apart from self-efficacy, PBC also
encompasses “facilitating conditions” (Triandis 1977), which include availability of resources to engage
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in the behaviour. Thus, some items ask whether a person perceives a phase out of freely available plastic
bags negatively (e.g., forgetfulness or uncertainty; strongly agree) or not (strongly disagree), which in turn,
leads to a judgment of how likely one is to be successful in performing the behaviour. The following 15
items were used (cf. Table 3.5).

Table 3.5 Perceived behavioural control (PBC) items
Lead-in: Please indicate whether you agree or disagree with the following statements:
If free plastic bags were not available, I would need to learn to bring reusable shopping bags
whenever I went grocery shopping
The need to always bring reusable shopping bags will mean that I have to change my daily habits
Reusable shopping bags are readily available at my supermarket.
A phase out of free plastic bags means more uncertainty in my everyday life.
Using reusable shopping bags has changed the way I think of my daily behaviours and their impact on
the environment.
I can easily take reusable shopping bags every time I go grocery shopping
I tend to leave my reusable shopping bags at home when I go shopping
I am confident that I can remember to bring my reusable shopping bags when I go grocery shopping
When I leave my reusable shopping bags in the car, I will go back and get them
Remembering to always bring reusable shopping bags when going grocery shopping is more difficult
for me than for other people
The decision to use reusable shopping bags is often beyond my control
When I leave my reusable shopping bags at home, I will just use those bags that are available at the
supermarket
I am too busy with my daily activities to remember to bring reusable shopping bags when I go to the
supermarket
I forget to bring my reusable shopping bags with me when I go to the supermarket

It should be noted that in T2 and T3 items PBC were slightly adjusted to reflect the changes of the phase
out of freely available plastic bags as shown in the following Table 3.6:

Table 3.6 Phase out-adjusted PBC items
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PBC - T1 items

PBC – T2 & T3 items

If free plastic bags were not available, I would need
to learn to bring reusable shopping bags whenever I
went grocery shopping

As free plastic bags are no longer available, I
have learned to bring reusable shopping bags
whenever I go grocery shopping

The need to always bring reusable shopping bags
will mean that I have to change my daily habits

The need to always bring reusable shopping
bags means that I have to change my daily
habits

Section 4 - Social norms
To measure social norms before, during and after the plastic bag ban, a 5-point Likert-scale using 11 items
was employed. After a series of studies by several scholars (e.g., Cialdini et al. 1990; Goldstein et al. 2008;
Park & Smith 2007; Reno et al. 1993), the subjective norms construct of the TPB (Ajzen 1991) was revised
under the umbrella of perceived norms (PN) to include both injunctive norms as well as descriptive norms
(de Leeuw et al. 2015; Fishbein & Ajzen 2010). As Keizer and Schultz (2018) explain, informational social
influence (i.e., individual’s desire to be correct) is mainly guided by descriptive norms, which reflects an
individual’s perception of what most people are actually doing. Normative social influence (i.e.,
individual’s desire to gain social approval or avoid social sanctions) is driven by injunctive norms, which
represent an individual’s perception on what most people ought to be doing. In practice, however, this
distinction can become blurred as describing what most people do inherently introduces injunction
(Burchell et al. 2013). In other words, “‘most people do this’ becomes ‘people should do this’” (Burchell
et al. 2013, p. 2). The measures for the current study were informed by Thøgersen’s (2006) environmental
norm taxonomy along with work by de Leeuw et al. (2015). The items were split into informational social
influences and normative social influences (cf. Table 3.7):

Table 3.7 Social norms items
Lead-in: Please indicate whether you agree or disagree with the following statements:
Informational social influence

Normative social influence

I notice other people using reusable shopping bags

My friends and family think it is a good thing to
use reusable shopping bags

My family and friends use reusable shopping bags

My friends and family expect me to use
reusable shopping bags

I notice when other people do not use reusable
shopping bags

I think most people in the community would
endorse using reusable shopping bags

I notice other people recycling their plastics at the
supermarket

I feel social pressure to use reusable shopping
bags

I notice people returning their glass bottles at the
supermarket

I feel social pressure from other shoppers to
use reusable shopping bags
I feel social pressure from other shoppers when
I am not using reusable shopping bags
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3.4.2.6 Spillover behavior and moral licensing measures
Spillover behaviour is defined as effects that occur as a result of a behaviour change intervention on nontargeted behaviours (Thøgersen & Ölander 2003; Thomas et al. 2016). In a recent review on spillover by
Galizzi and Whitmarsh (2019, p. 2), the authors as well as other scholars in the field (e.g., Dolan & Galizzi
2015; Nash et al. 2017) explain that “[…] the two behaviors must be different (i.e., not related components
of a single behavior), sequential (i.e., behavior 2 follows behavior 1), and sharing, at a conscious or
unconscious way, an underlying motive (i.e., an overarching goal or a ‘deep preference,’ such as, for
example, pro-environmentalism or a healthy life)”. To reflect the sequential nature of spillover, the
spillover behaviour items in this study were introduced with “As a result of using reusable shopping
bags…”, to anchor responses in the initial intervention. The following spillover behaviour items were
measured using a 5-point frequency scale (cf. Table 3.8):

Table 3.8 Spillover behaviour items
Lead-in: As a result of using reusable shopping bags…
I avoid plastic packing when I have a choice
I purchase organic goods
I cycle or use public transport as often as I can
I eat less meat
I try to pay attention to fuel efficient driving
I have started to look for products that are less harmful for the environment

Moral licensing effects, which are related to spillover are undesirable outcomes of an intervention (e.g.,
Blanken et al. 2015; Tiefenbeck et al. 2013). Moral licensing is said to occur when people consider their
use of reusable shopping bags as a ‘moral license’ to engage in less sustainable behaviours such as buying
products heavily wrapped in plastic. To test whether the Australian single-use plastic bag phase out
resulted in negative spillover effects (or moral licensing), five attitudinal items were measured using a 5point Likert-scale (cf. Table 3.9):

Table 3.9 Moral licensing items
Lead-in: Please indicate whether you agree or disagree with the following statements:
Because I use reusable bags, I think it's ok to buy bottled water
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I feel that using reusable shopping bags is asking enough of me as a consumer
By using reusable shopping bags, I am already playing my part in helping the environment
As I’m already using reusable bags, I don't think further action of me as a consumer is required to
help the environment
I don't see any problems buying packaged goods wrapped in plastic as I am already using reusable
shopping bags

3.4.2.7 Demographic questions
In the last part of the survey, participants were asked demographics including their educational
qualification and location (i.e., postcode). The survey ended with thanking participants for their time taken
to complete the survey.

3.4.3 Validity and reliability
Before commencing the data analysis, the constructs in this study were tested for validity and reliability.
Validity refers to the ability of a measurement instrument to measure what it sets out to measure (DeVellis
2016). There are three types of validity; face (or content) validity, criterion validity and construct validity
(Aaker et al. 2008). Content validity refers to the degree to which individual items represent all facets of
a construct being measured (Field 2013). Criterion validity is the validity of how well a measurement
instrument performs as it is expected to in relation to other criterion variables (Aaker et al. 2008). Lastly,
construct validity refers to how well the items measure a concept or construct (Cook & Campbell 1979).
Taken together, validity is a necessary but not sufficient condition of a measure (Field 2013). In this
research, an important measure is discriminant validity, which refers to the degree to which two
conceptually similar concepts are distinct (Hair Jr. et al. 2013). Establishing discriminant validity is crucial
to ensure that the indicators used in this research are unrelated and measure theoretically different concepts.

A second measurement concern is reliability, which refers to the degree to which a scale can produce
consistent results to the same or equivalent measure (Aaker et al. 2008). Specifically, a construct reliability
test is employed by examining the correlation between items and assessing the Cronbach’s alpha for the
score. The range of acceptable values for alpha range from 0.70 to 0.95 (Bland & Altman 1997; DeVellis
2016). For instance, an item-to-construct correlation of less than .30 should generally be discarded as it is
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less reliable (Field 2013). Discarding these items will result in an increase of Cronbach’s alpha.

3.4.3.1 Non-response bias and self-selection bias
Common issues that affect quantitative studies in terms of their validity and reliability are related to nonresponse bias or participation bias. Non-response bias is an error owing to an inability to elicit information
from some participants in a sample, most often due to refusals (Aaker et al. 2008). As a result, non-response
error causes the original sample to differ in its size or composition from the true mean value from the net
sample (Malhotra 2010). Non-response bias was overcome by including quality checks to identify for
instance “straight-liners” to ensure the best data quality possible. Further, forced responses were added as
part of every question in the questionnaire to increase survey validation. Incentive-based surveys can
increase the potential for bias which can ultimately result in selectivity of participants (Zikmund et al.
2014). However, self-reports in the form of a survey often require some form of incentive in order to
maximise response rates (Fan & Yan 2010). The surveys administered in this research used a blend of
different incentives (e.g., monetary incentives or vouchers of equivalent value) to increase response rates.

Self-selection bias is another limitation of this study and refers to the problem that occurs due to survey
participants having the opportunity to decide for themselves whether they partake in a survey (Olsen 2008).
In addition, participants with self-selection bias can distort the survey as they may over-represent extreme
positions while under-representing response from those who are indifferent (Zikmund et al. 2014).
Consequently, there is a potential for a reduced generalisability of the results to the population because of
a potential skewness in participants. In this survey, the degree of self-selection was minimised by using a
sample frame that reduced the use of screening questions needed (Aaker et al. 2008).

3.4.3.2 Common method bias
Common method bias, which is also referred to as common method variance, is one of the main sources
for measurement error (Podsakoff et al. 2003). Common method bias relates to the variance that is
attributable to the measurement method rather than to the constructs the measures represent (Podsakoff et
al. 2003). Measurement error can threaten the validity of the inferences made from the relationships
between measures and is typically considered to have both random and systematic components (Bagozzi

98

& Yi 1991; Nunnally & Bernstein 1994). One of the main techniques to test for common method biases is
Harman’s single factor test (Podsakoff et al. 2003). The Harman’s single factor test involves loading all
variables of the study into an exploratory factor analysis (e.g., Andersson and Bateman 1997; Aulakh and
Gencturk 2000) in order to then investigate the unrotated factor solution (Podsakoff et al. 2003). This test
should then determine the number of factors that are necessary to account for the variance in the variables.

3.4.4 Analysis of quantitative data

3.4.4.1 Data preparation
To prepare the quantitative data for analysis, the data needs editing (e.g., relabelling) and coding (Lomax
& Schumacker 2004). Coding involves allocating mutually exclusive numerical codes to each response
category or items that were used. Once both coding and editing are completed, the data analysis can
commence.

3.4.4.2 Exploratory factor analysis (EFA)
Before conducting structural equation modelling, an exploratory factor analysis (EFA) preceded the data
analysis. As demonstrated in Section 3.5.2.4, most items needed to be uniquely constructed to both reflect
previous studies as well as the underlying research context (i.e., single-use plastic bag phase out in
Australia). EFA is a multi-step process with the aim of revealing any latent variables that cause the
manifest variables to covary (Costello & Osborne 2005). The technique seeks to illuminate whether
different variables are driven by the same underlying variable (Field 2013). Further, EFA is used to
understand the structure of a set of variables, which is useful when constructing a questionnaire to measure
an underlying variable or if one wants to reduce a data set to a more manageable size while retaining most
of the original information as possible (Field 2013). Following from the uniquely created items for the
purpose of this study, an EFA was required to explore whether there were underlying dimensions (i.e.,
factors) between subsets of variables.
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3.4.4.3 Missing data analysis
Missing data can manifest in several ways including missing completely at random (MCAR), missing at
random (MAR) and missing not at random (MNAR) (Graham 2009). MAR may be dependent on observed
but not on unobserved data, while the reverse may be true for MNAR (Schafer & Graham 2002). MCAR
is a random event and relates to missing data that does not depend on either observed or unobserved data
(Schafer & Graham 2002). Typically, to evaluate missing data, listwise or pairwise deletion is used to treat
data that is MCAR (Arbuckle 2009). However, if the data is MAR, the estimate may be biased (Arbuckle
2009). The absence of evidence for the true randomness of data can give rise to the risk of treating the data
MCAR. Given the nature of the data collection through the panel provider, which aimed at filling a quota,
the risk of missing data was low. Forced responses were added as part of every question in the
questionnaire to avoid any missing data. However, in case data was missing, pairwise deletion was used.

3.5.4.4 Structural equation modelling
To analyse the data collected in the study, structural equation modelling (SEM) was performed using
AMOS25. SEM is a quantitative analytical technique that specifies, estimates, and tests for theoretical
relationships between observed endogenous variables and latent, unobserved exogenous variables (Byrne
2016). In SEM, a construct (also called factor) is a latent or unobservable concept that can be conceptually
defined but not measured directly or without error (Malhotra 2010). SEM covers a broad range of statistical
techniques including multiple regression, factor analysis and uni- as well as multivariate analysis of
variance.

SEM is advantageous over traditional regression modelling for several reasons: it has greater flexibility in
terms of its assumptions, particularly in the case of multicollinearity; multiple relationships can be tested
at a time; it uses a more attractive graphical modelling interface; SEM provides overall model tests of
model fit rather than individual coefficients; SEM uses confirmatory factor analysis (CFA) to correct for
measurement error by having multiple indicators per latent variable (Byrne 2016; Lomax & Schumacker
2004; Tomarken & Waller 2005).

When conducting SEM, maximum likelihood estimation is recommended (Suhr 2006). Generally, six steps
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are involved (Kaplan 2008; Kline 2015; Lomax & Schumacker 2004): the first step deals with model
specification, which specifies which relationships are hypothesised to exist or not to exist among observed
and latent variables (Weston & Gore Jr 2006). During model specification, a visual representation of
hypotheses is produced. The second step involves model identification, which includes testing for
multicollinearity, normality, outliers and missing data (Weston & Gore Jr 2006). Third, estimation
involves determining the value of the unknown parameters and the errors associated with the estimated
value (Weston & Gore Jr 2006). Following, model fit and interpretation are to be conducted which includes
testing fit indices such as goodness of fit (GFI; Jöreskog & Sörbom 1981), Bentler’s (1999) Comparative
Fit Index (CFI), Steiger’s Root mean Square Error of Approximation (RMSEA; Steiger 1980),
standardised root mean square residual (SRMR; Byrne 2016), p of Close Fit (PCLOSE; Kenny 2020)
including the associated 90% confidence interval (90% CI). Interpretation of model fit involves assessing
the fit indices, which should revolve around the following cut-off values (Hooper et al. 2008; Hu & Bentler
1999; Kenny 2020): CFI > .95, GFI > .95, AGFI > .95, SRMR < .08, RMSEA < .05 and PCLOSE > .05.
If no satisfying model fit is achieved based on the indices, model modification may be conducted (Weston
& Gore Jr 2006).

Structural equation modelling is the most suitable statistical technique to test the model proposed in
Chapter 4, as SEM is a method for testing a specified theory about relations between constructs (Malhotra
2010). In other words, a hypothesised model and its entirety of variables can be statistically tested in terms
of how well it fits with the data. While SEM is confirmatory in its nature, rather than exploratory, SEM
represented a second step in this research project. Due to the context-specific nature of the items that were
developed for this research, an exploratory factor analysis (EFA) preceded SEM.

There is a range of assumptions that need to be considered for SEM, including sample size, data level,
missing data and multicollinearity (cf. Table 3.10).

Table 3.10 SEM assumptions
Data level

The data in SEM is assumed to be interval.

Linearity

SEM assumes linear relationships between endogenous and exogenous
variables.

Missing data
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The data used for SEM is required to be complete or near-complete due

to low measurement error; otherwise, the missing cases must be
replaced using the appropriate methods (Arbuckle & Wothke 2004).
Multiple indicators

In SEM, each latent variable in the model (three or more indicators)
should be measured by multiple indicators (McDonald & Ho 2002).

Multivariate
distribution

normal

Data is assumed to be normal if skewness is within the range of +/- 1.0
(Lomax & Schumacker 2004) and kurtosis < 1.96 (Hair Jr. et al. 2013).
In the model, each dependent latent variable should be normally
distributed for each value of each other latent variable (Lomax &
Schumacker 2004). However, due to the large sample size of > 200,
more liberal kurtosis and skewness scores of >2.58 can be considered
(Field 2013).

Multicollinearity

Multicollinearity refers to situations where measured variables are so
highly related that they are essentially redundant (Weston & Gore Jr
2006). This issue is a problem in SEM when related measures are being
used as indicators of a construct, and sometimes, measures are too
highly related for certain statistical operations to function properly
(Weston & Gore Jr 2006). If multicollinearity poses a problem, Type II
errors can be unacceptably high. However, as sample size increases,
Type II errors should decrease (Grewal et al. 2004).

Sample size

To ensure trustworthy results, a relatively large sample is required due
to relying on tests that are sensitive to sample sizes and to the magnitude
of differences in covariance matrices. Typically, SEM models use
samples of approximately 200-400 with 10-15 indicators (Arbuckle &
Wothke 2004; Kaplan 2008; Malhotra 2010).

3.5 Ethical considerations
In Australia, research conducted in or by public institutions such as universities and government
departments that involves human participants must be approved by an accredited Human Research Ethics
Committee (HREC) (UOW 2020), in accordance with the National Health and Medical Research Council
(NHMRC). The purpose of HRECs is to protect the welfare and rights of the participants in the research,
including facilitating the research benefit to the wider community (UOW 2020). The aim of this research
was to investigate and further understand pro-environmental consumer behaviour, which involved
surveying participants aged 18-65+ years and as such, a Level 1 (Low Risk) Ethical Clearance application
was prepared for ethical review.
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Overall, the study was confirmed as meeting the requirements of the National Statement on Ethical
Conduct in Human Research. Ethical clearance for the study was approved by the University of
Wollongong Ethics Research Advisor (Approval number: 2018/255).

The study was conducted in such a way as to ensure that ethical research guidelines were adhered to (Oliver
2010). This included ensuring that participation in both studies was entirely voluntary. Participants were
also able to withdraw at any point in time during the survey, without a penalty. Further, the participants
were part of a larger research panel and indicated informed consent via the introduction page of the online
survey. This included informing participants that confidentiality would be maintained as any identifying
aspects of each completed survey were removed. The introduction page also provided basic background
information to the study (e.g., purpose of the study), the intentions and uses of the data gathered.

3.6 Conclusion
In conclusion, this chapter has documented the research methodology used in this thesis. First, the chapter
discussed the philosophical underpinnings of this research, followed by a discussion of the research
program. Second, the research design for the study was discussed, which provided the rationale for
quantitative confirmatory research, and the use of online survey methodology. Following this, reliability
and validity considerations of this research were examined along with an explanation of the sampling
strategy for the study. The survey design and measures were presented, describing in detail the constructs
and items used in the study. Finally, the use of SEM analysis was discussed. Chapter 4 will present the
analysis of the hypotheses generated in Chapter 2.

103

4 Quantitative Analysis

4.1 Introduction
The previous chapter has discussed and conceptualised the research methodology for the study, including
the hypotheses that are to be tested. In the current chapter, the results of the study are presented. This will
involve providing detail on sample characteristics, data screening, measurement model assessment and
structural model fit. A preliminary analysis of the data was undertaken using SPSS25 statistics software.
Subsequently, to test the relationships between constructs identified in the theoretical model a structural
equation analysis utilising AMOS25 software. The various steps involved when conducting the analyses
are described in detail in the sections below.

4.2 Data validation
4.2.1 Sample and response rate
The data for this study was collected over an 8-month period between 11 June 2018 and 13 February 2019
and involved three data collection stages (i.e., before, during and after the Australian single-use plastic bag
phase out). The data collection was complete once the predetermined sample size was collected. The
participants included an equal spread of male/female grocery shoppers who primarily did their groceries
at Woolworths and/or Coles and were aged from 18 to 65+, Age was numerically representative of the
respective state population, which is a common approach when using online panels (Baker et al. 2010).
Figure 4.1 on the next page presents a breakup of the data collection regarding state and data collection
wave. The sample overall resulted in 888 participants. T1 was collected as a baseline measure (n=200).
Subsequently, as part of the time-series data collection, T2 (n=342) and T3 (n=346) were collected to
investigate whether differences occurred.
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Table 4.1 Summary of data collection.

NSW
VIC
QLD
WA
Total

T1
58
63
60
19
200

T2
139
142
46
15
342

T3
134
135
56
21
346

Total
331
340
162
55
888

4.2.2 Test for non-response bias, missing data and common-method bias
The likelihood of non-response bias was limited as several quality checks had been implemented in both
the questionnaire and the screening process. The data was screened, prior to completion by identifying
“straight-liners” (i.e., participants providing the same answer to a series of questions in the same place on
a rating scale; Vannette 2019) to ensure quality. In a similar vein, the issue of missing data was eliminated
due to the nature of the data collection process as forced responses were used in the questionnaire. Finally,
common-method bias was assessed using Harman’s single factor test. The test determined that no
common-method bias was present as the variance explained by a single factor was 23%, which is less than
the cut-off value of 50% (Podsakoff et al. 2003).

4.2.3 Sample characteristics
Study participants were asked several demographic questions including age, gender, post-code and
education, all of which reflected the proportion of their respective state census data. The table shown below
(Table 4.2) provides an overview of generic demographics of the overall sample (i.e., all three data
collection waves combined).

Data was collected from those Australian states that were undergoing the single-use plastic bag phase out.
These included New South Wales (NSW), Victoria (VIC), Western Australia (WA) and South Australia
(SA). The Northern Territory (NT), Tasmania (TAS) and the Australian Capital Territory (ACT) were not
part of the data collection as plastic bags have been phased out in the past. The highest proportion of
participants who participated in the survey came from Australia’s most populous states New South Wales
(37.3%) and Victoria (38.3%). The remaining quarter of the sample consists of Queensland (18.2%) and
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Western Australia (6.2%). The survey generated an even spread of male (47.8%) and female (52%).
Approximately half of the sample (50.3%) is aged between 18-44 while the other half is aged between 4565+ (49.7%). About one-third of the sample is university-educated (34.7%) while another third of the
sample has graduated with a trade/technical training (31.3%). The remaining third of the sample consists
of participants with a high school degree or equivalent (29.8%) or no formal education (4.2%).

A range of Chi-square difference tests were conducted to test for group differences in terms of age, gender
and education. A Chi-square difference test was not significant (Chi-squared (8) = 12.331; p = 0.137),
indicating no difference in terms of education across the participants in the three waves. A second Chisquare difference test was not significant (Chi-squared (10) = 3.773; p = 0.957), indicating no difference
in terms of age groups across the participants in the three waves. A third Chi-square difference test was
not significant (Chi-squared (2) = 1.294; p = 0.524), indicating no difference in terms of gender across the
participants in the three waves.

Table 4.2 Demographics

State

Wave 2
(n=342)
5.10%

Wave 3
(n=346)
6.20%

Total

QLD

Wave 1
(n=200)
6.80%

NSW

6.50%

15.70%

15.10%

37.40%

VIC

7.10%

16.00%

15.20%

38.40%

WA

2.10%

1.70%

2.40%

6.20%

22.60%

38.50%

38.90%

100.00%

18 - 24

2.80%

5.10%

5.50%

13.40%

25 - 34

4.40%

7.10%

7.90%

19.40%

35 - 44

3.70%

6.80%

7.00%

17.50%

45 - 54

3.80%

6.50%

5.00%

15.30%

55 - 64

3.20%

5.50%

6.20%

14.90%

65+

4.60%

7.50%

7.40%

19.60%

22.50%

38.50%

39.00%

100.00%

Male

10.80%

19.20%

17.80%

47.90%

Female

11.70%

19.20%

21.20%

52.10%

22.60%

38.40%

39.10%

100.00%

No formal qualification

1.50%

1.70%

1.00%

4.20%

High school graduate (e.g.,
HSC) or equivalent
Trade/technical training (e.g.,
TAFE diploma)

6.80%

10.60%

12.50%

29.80%

6.00%

13.20%

12.20%

31.30%

Total
Age

Total
Gender
Total
Education
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18.10%

University undergraduate
degree
University postgraduate
degree
Total

5.00%

8.30%

9.60%

22.90%

3.40%

4.70%

3.70%

11.80%

22.50%

38.50%

39.00%

100.00%

The review of the literature suggested that a major inhibitor of engaging in pro-environmental behaviour
such as using reusable shopping bags is lack of convenience and the stickiness of “bad” habits. To arrive
at an initial understanding of how often people use reusable shopping bags when grocery shopping, a range
of questions with regards to the overall grocery shopping practice were administered.

Most participants shopped between once a week and every 2-3 days (Figure 5.1, Table 5.3). A Chi-square
difference test was not significant (Chi-squared (6) = 8.985; p = 0.174), indicating no difference in
frequency of shopping across the participants in the three waves. Due to the low numbers (i.e., n = 1),
“Other” was treated as an anomaly and excluded from the Chi-square Test.

Figure 4.1 Frequency grocery shopping

60%
50%
40%
30%
20%
10%
0%
Daily

Every 2-3 days At least once a
week
T1
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T2

T3

Fortnightly

Other

Table 4.3 Frequency grocery shopping detailed

T1
T2

Daily

Every 2-3
days

At least once
a week

Fortnightly

Other

Total

Count

18

60

111

11

0

200

% within Wave

9%

30%

55.5%

5.5%

0%

100%

Count

30

132

152

27

1

342

8.8%

38.6%

44.4%

7.9%

0.3%

100%

23

116

180

27

0

346

6.6%

33.5%

52%

7.8%

0%

100%

Count

71

308

443

65

1

888

% within Wave

8%

34.7%

49.9%

7.3%

0.1%

100%

% within Wave
T3

Count
% within Wave

Total

Further, participants mostly spent between 30 minutes to 1 hour in-store when going grocery shopping (cf.
Figure 4.2, Table 4.4). A Chi-square difference test was found significant, thereby suggesting differences
across the groups T1, T2 and T3 regarding the time spent in-store during grocery shopping (Chi-squared
(4) = 15.261; p = 0.004). The difference in time spent in the store is particularly striking when it comes to
the category of ‘Less than 30 minutes’, which increases significantly from 27% in T1 to 37% in T2 and
39% in T3.
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Figure 4.2 Time spent in-store during grocery shopping
70%
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30%
20%
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0%
Less than 30 minutes
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T2

Over 1 hour

T3

Table 4.4 Time spent in-store during grocery shopping detailed

T1

Count
% within Wave
T2
Count
% within Wave
T3
Count
% within Wave
Total Count
% within Wave

Less than 30
minutes

30 minutes to
1 hour

Over 1
hour

Total

54
27%
127
37.1%
136
39.3%
317
35.7%

119
59.5%
193
56.4%
186
53.8%
498
56.1%

27
13.5%
22
6.4%
24
6.9%
73
8.2%

200
100%
342
100%
346
100%
888
100%

Overall, participants seemed to significantly increase reusable bag use with the commencement of the
intervention (cf. Figure 4.3, Table 4.5). A Chi-square difference test found significant differences across
the groups T1, T2 and T3 regarding the frequency of reusable bag usage (Chi-squared (8) = 244.364; p =
0.000). As a result, there was a significant increase in the use of reusable shopping bags over the course of
T1, T2 and T3. This particularly applies for the ‘Always’ category, which increased from 22% (T1) to
56% (T2) and 72% in T3.
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Figure 4.3 Frequency of reusable bag usage
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Table 4.5 Frequency of reusable bag usage detailed

T1

Count
% within
Wave
T2
Count
% within
Wave
T3
Count
% within
Wave
Total Count
% within
Wave

Always

Most of
the time

About half
the time

Sometimes

Never

Total

44
22%

53
26.5%

20
10%

53
26.5%

30
15%

200
100%

193
56.4%

112
32.7%

13
3.8%

19
5.6%

5
1.5%

342
100%

248
71.7%

81
23.4%

7
2%

8
2.3%

2
0.6%

346
100%

485
54.6%

246
27.7%

40
4.5%

80
9%

37
4.2%

888
100%

With regards to the medium of transport (cf. Figure 4.4, Table 4.6), most participants used personal
transport to do their grocery shopping. A Chi-square difference test did not find differences across the
groups T1, T2 and T3 regarding the medium of transport (Chi-squared (8) = 5.903; p = 0.434).
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Figure 4.4 Medium of transport
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Table 4.6 Medium of transport detailed
Public
transport
(e.g.,
bus/train)

Personal
transport
(e.g.,
car/taxi/Uber)

Walking

Personal
transport (e.g.,
cycling/motor
bike)

Total

T1

Count

10

161

21

8

200

5%

80.5%

10.5%

4%

100%

T2

% within
Wave
Count

28

263

45

6

342

8.20%

76.9%

13.2%

1.8%

100%

T3

% within
Wave
Count

26

275

37

8

346

7.5%

79.5%

10.7%

2.3%

100%

Total

% within
Wave
Count

64

699

103

22

888

% within
Wave

7.2%

78.7%

11.6%

2.5%

100%

4.3 Preliminary model validation
Prior to finalising the measurement model for the study, the factor structure of the data was checked. This
was a two-stage process. Stage 1 used Exploratory Factor Analysis (EFA) on half of the sample (n = 444).
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Stage 2 used Confirmatory Factor Analysis (CFA) using AMOS25 statistics software on the other half of
the sample (n = 444) to arrive at a cursory model fit.

4.3.1 Exploratory Factor Analysis
In order to determine the correlation among the variables in the dataset, an Exploratory Factor Analysis
(EFA) was conducted. An EFA involves testing for construct validity, which is the degree to which a set
of measured variables actually represent the theoretical latent constructs they are designed to measure
(Hair Jr. et al. 2013). Construct validity was tested via EFA on the indicators of the latent constructs using
SPSS 25 statistics software.

The EFA was followed by a Confirmatory Factor Analysis (CFA), which confirms a previously determined
factor structure (from EFA) or theoretical model (e.g., derived from previous literature). Conducting both
EFA as well as CFA on the same sample can lead to biased results, as one inevitably will arrive at a good
fitting model. To address this problem and produce a more robust solution, the overall sample (n = 888)
was split randomly within each Wave such that half of the data was used to perform the EFA (n = 444),
while the remaining half (n = 444) was used to test, using CFA, whether the resulting factorial structure
was robust.

Once split, the EFA data was screened for univariate normality, which involved examining skewness and
kurtosis to identify possible assumption violations. As this sample is greater than n=200, z-scores above
+/-3.29 were used as an indicator for normality departures (Field 2013). Overall, no normality issues were
detected.

The rotation method of the EFA was determined via a factor correlation matrix, which was initially
produced using direct oblimin (oblique rotation). The correlations table was analysed for any values
exceeding the absolute value of 0.32. The existence of correlations greater than +/- 0.32 between the
components in the factor correlation matrix suggested oblique rotation (e.g., Promax), while the opposite
would indicate orthogonal rotation (Tabachnick et al. 2013). Therefore, oblique rotation (Promax) was
selected. In addition, theory suggested that factors such as attitudes and social norms may correlate, which
warranted the use of an oblique rotation (Field 2013).
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Maximum Likelihood Analysis (MLA) was used to extract the factors. MLA appears to be more accurate
than other methods, as it does not overestimate the variance explained and therefore, produces more
generalizable and reproducible results (Costello & Osborne 2005). Moreover, using MLA was a suitable
choice considering the subsequent Structural Equation Modelling (SEM) analysis, as MLA is based on the
same algorithm that AMOS uses for its regression modelling. In fact, MLA is the most widely used fitting
function for structural equation models (Hair Jr. et al. 2013; Schermelleh-Engel et al. 2003).

The first exploratory factor analysis (EFA) was conducted on all constructs (i.e., 60 items), resulting in
eleven factors. Due to a larger sample size (i.e., > 400) and in keeping with conservative guidelines on
how to interpret factor loadings, only items with loadings over 0.4 were interpreted (Hair Jr. et al. 2013;
Stevens 2012). To ensure convergent validity, items that cross-loaded onto multiple dimensions were
removed based on low loadings (i.e., below 0.4). First, the items for behavioural intention (BI), perceived
behavioural control (PBC) and the items for social norms (SN) loaded onto a single factor. However, some
cross-loadings were observed that loaded onto multiple dimensions, including attitudes (ATT), spillover
behaviour (SPB) and moral licensing (ML) with other individual items. After the removal of crossloadings, the final rotation resulted in discarding the variable ML due to significant cross-loading issues
with SPB, indicating Multicollinearity. The problem of SPB and ML was verified by plotting bivariate
correlations (significant correlation of .858) as well as high VIF (4.225) and low tolerance statistics (.237)
(Hair Jr. et al. 2013; O’brien 2007).

The final Maximum Likelihood Analysis (MLA) was conducted on 37 items with oblique rotation
(promax). The Kaiser–Meyer–Olkin (KMO) measure verified the sampling adequacy for the analysis,
KMO = .918 (‘superb’ according to Field 2013), and all KMO values for individual items were > .729,
which is well above the acceptable limit of .5 (Field 2013). Bartlett’s test of sphericity χ² (703) = 7267.214,
p < .000, indicated that correlations between items were sufficiently large for MLA. All communalities
were > 0.3. There were 39 nonredundant residuals with absolute values greater than 0.05 (i.e., 5%), which
is well below the cut-off value of 50% (Field 2013). The absence of strong cross-loadings as well as no
observable correlations between factors exceeding 0.7 when examining the factor correlation matrix
suggested sound discriminant validity.
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The MLA was run to obtain eigenvalues for each component in the data. Seven components had
eigenvalues over Kaiser’s criterion of 1 and in combination explained 57.9% of the variance. The scree
plot was slightly ambiguous and showed inflexions that would justify retaining either 5 or 7 components
(please see below in Figure: 4.5). Given the large sample size, and the convergence of the scree plot and
Kaiser’s criterion on seven components, this is the number of components that were retained in the final
analysis. In fact, as the sample size exceeds 250 (n=444) and the average of the communalities is close to
0.6 (=0.58), using Kaiser’s criterion was considered adequate (Field 2013).

Figure 4.5 Scree plot

Table 4.7 below shows the factor loadings after rotation. The items that cluster on the same factors suggest
that factor 1 represents spillover behaviour (SPB), factor 2 utilitarian attitudes (ATT-UT), factor 3
perceived behavioural control (PBC), factor 4 hedonic attitudes (ATT-HED), factor 5 behavioural
intention (BI), factor 6 social norms - normative social influence (SN-N) and factor 7 social norms –
informational social influence (SN-I).
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Table 4.7 Pattern Matrix

Unimportant:Important
Unnecessary:Necessary
Ineffective:Effective
Not functional:Functional
Unfulfilling:Fulfilling
Uneasonable:Reasonable
Difficult:Easy
Impractical:Practical
I tend to leave my reusable shopping bags at home when I go
shopping
I forget to bring my reusable shopping bags with me when I
go to the supermarket
I am too busy with my daily activities to remember to bring
reusable shopping bags when I go to the supermarket
The last time I went grocery shopping I forgot to take my
reusable shoppings bags with me
Remembering to always bring reusable shopping bags when
going grocery shopping is more difficult for me than for
other people
The need to always bring reusable shopping bags means that
I have to change my daily habits
A phase out of free plastic bags means more uncertainty in
my everyday life.
The decision to use reusable shopping bags is often beyond
my control
I use less resources in general
I have started to look for products that are less harmful for
the environment
I refuse plastic straws
I avoid plastic packing when I have a choice
I try to pay attention to fuel efficient driving
I eat less meat
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Factor 1

Factor 2

Factor 3

Factor 4

Factor 5

Factor 6

Factor 7

Attitudes Utilitarian
(ATT-UT)

Perceived
Behavioural
Control
(PBC)

Spillover
Behaviour
(SPB)

Behavioural
Intention (BI)

Attitudes Hedonic
(ATTHED)

Social Norms Informational
Influence (SN-I)

Social Norms
- Normative
Influence
(SN-N)

0.976
0.920
0.907
0.839
0.723
0.695
0.535
0.464
0.909
0.874
0.723
0.595
0.591
0.564
0.498
0.434
0.889
0.708
0.695
0.688
0.631
0.629

I cycle or use public transport as often as I can
I purchase organic goods
I expect to use reusable shopping bags the next time I go
grocery shopping
It is likely that I will use reusable shopping bags when I go
grocery shopping
When I go grocery shopping, I intend to take reusable
shopping bags with me
The last time I went grocery shopping I used reusable
shopping bags
Not exciting:Exciting
Not fun:Fun
Not enjoyable:Enjoyable
Unpleasant:Pleasant
I feel social pressure to use reusable shopping bags
I feel social pressure from other shoppers to use reusable
shopping bags
I feel social pressure from other shoppers when I am not
using reusable shopping bags
My family and friends use reusable shopping bags
My friends and family expect me to use reusable shopping
bags
My friends and family think it is a good thing to use reusable
shopping bags
Eigenvalues
Scale reliability*

0.484
0.479
0.834
0.731
0.703
0.617
0.864
0.805
0.777
0.524
0.825
0.791
0.738
0.693
0.597
0.587
ATT-UT

PBC

SPB

BI

ATT-HED

SN-N

SN-I

10.711
0.931

6.888
0.831

3.592
0.859

2.095
0.839

1.452
0.892

1.32
0.832

1.106
0.782

Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser Normalization.
Rotation converged in 7 iterations.
Values < .40 were suppressed for readability.
*The Cronbach alpha’s shown as part of the EFA are slightly different to the scale reliability statistics shown in section 5.7.6. The marginally different values were a result of calculating Cronbach's alpha for the EFA
data split only.
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4.3.2 Cursory model fit
Confirmatory factor analysis (CFA) was conducted on all construct indicators on the CFA data split (n =
444) using AMOS25. A generally sound model was obtained quickly to verify validity and cursory model
fit. Throughout the CFA various measures were used to assess and evaluate model fit. These measures
include modification indices (MI), which consist of variances, covariances and regression weights,
absolute fit indices (i.e., Chi-Squared test, RMSEA and SRMR) and incremental fit indices (i.e., CFI) were
used to assess model fit. Table 5.8 below presents the fit indices and their cut-off values based on Hu and
Bentler’s (1999), and Hooper et al.’s (2008), guidelines for determining model fit.

Table 4.8 Model fit indices
Measure

Threshold

Fit measure

p-value for model
Chi-square/df
(cmin/df)
CFI
GFI
AGFI
SRMR
RMSEA
PCLOSE

> .05
< 3 good; < 5 sometimes permissible

Absolute

> .95 great; > .90 traditional; > .80 sometimes permissible
> .95
> .95
< .08
< .05 good; .05- .10 moderate; >.10 bad
> .05

Incremental
Absolute
Absolute
Absolute
Absolute
Parsimony

The refinement of model fit was an iterative process that involved two major tasks: first, evaluating the
goodness of fit of the overall model via fit indices; second, determining convergent validity (i.e., average
of standardised factor loadings between indicators and constructs > .70) and discriminant validity (i.e.,
diagonal covariance errors < .80). Modification indices (from large to small) were used to assess which
indicators needed discarding (e.g., highly similar items in terms of the wording may be problematic).

In total ten indicators were discarded (one at a time) either due to low factor loadings or high modification
indices. This resulted in good model fit (Chi-square = 747.467 (df = 356), p = 0.000; CMIN/DF = 2.100,
CFI = 0.955; RMSEA = 0.050; PCLOSE = 0.516; SRMR = 0.0548). Hedonic as well as utilitarian attitudes
were both measured by four items, while social norms, normative as well as informational influences, were
measured by three items each. Perceived behavioural control was measured by five items, behavioural
intention by three items, and spillover behaviour by seven items. That is, the final measurement model
contained 29 items after the CFA.
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The following table (4.9) provides an overview of the final factor loadings for each of the indicators per
construct (please note, this only includes the CFA data split; n = 444). Discarded indicators are displayed
as strikethrough items.

Table 4.9 Final factor loadings after cursory model fit
Construct

Indicators
Unimportant:Important

ATT-UT

Final factor
loading
.89

Unnecessary:Necessary

.90

Ineffective:Effective

.82

Not functional:Functional

.80

Unfulfilling:Fulfilling
Uneasonable:Reasonable
Difficult:Easy

PBC

SPB

Impractical:Practical
I am too busy with my daily activities to remember to bring reusable
shopping bags when I go to the supermarket
Remembering to always bring reusable shopping bags when going
grocery shopping is more difficult for me than for other people
I forget to bring my reusable shopping bags with me when I go to the
supermarket
A phase out of free plastic bags means more uncertainty in my
everyday life.
The decision to use reusable shopping bags is often beyond my
control
I tend to leave my reusable shopping bags at home when I go
shopping
The need to always bring reusable shopping bags means that I have
to change my daily habits
The last time I went grocery shopping I forgot to take my reusable
shoppings bags with me
I use less resources in general

.83
.78
.79
.62
.52

.95

I have started to look for products that are less harmful for the
environment
I eat less meat

.90

I refuse plastic straws

.83

I avoid plastic packing when I have a choice

.90

I try to pay attention to fuel efficient driving

.84

I cycle or use public transport as often as I can

.72

.78

I purchase organic goods

BI
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I expect to use reusable shopping bags the next time I go grocery
shopping
When I go grocery shopping, I intend to take reusable shopping bags
with me
It is likely that I will use reusable shopping bags when I go grocery
shopping
The last time I went grocery shopping I used reusable shopping bags

.86
.82
.81

ATT-HED

SN-N

SN-I

Not exciting:Exciting

.82

Not fun:Fun

.83

Not enjoyable:Enjoyable

.89

Unpleasant:Pleasant

.76

I feel social pressure to use reusable shopping bags

.72

I feel social pressure from other shoppers to use reusable shopping
bags
I feel social pressure from other shoppers when I am not using
reusable shopping bags
My family and friends use reusable shopping bags

.87

My friends and family think it is a good thing to use reusable shopping
bags
My friends and family expect me to use reusable shopping bags

.82

.78
.71

.70

4.4 Measurement model validation
After the preliminary model validation in the previous section 4.3, this section continues with the
validation of the measurement model on the full sample (n=888). Confirmatory factor analysis (CFA) was
conducted on all construct indicators on the entire data set (n = 888) using AMOS25. A range of steps
were involved in conducting the CFA, which were informed by Gaskin (2020). First, a generally sound
model was obtained quickly to ensure validity and cursory model fit. Next, configural, metric as well as
scalar invariance tests were performed, which was followed by validity and reliability checks. Lastly,
common method bias was examined before the final measurement model fit.

4.4.1 Initial measurement model
Following the same steps described in section 4.3.2, the following results were obtained for the initial
measurement model using the entire data set (n = 888). The measurement model fit showed good fit (Chisquare = 1059.690 (df = 356), p = 0.000; CMIN/DF = 2.977; CFI = 0.959; RMSEA = 0.047; PCLOSE =
0.918; SRMR = 0.0470). No issues were found with convergent validity (i.e., average of standardised
factor loadings between indicators and constructs > .70) or discriminant validity (i.e., diagonal covariance
errors < .80). The following table (4.10) provides an overview of the final factor loadings for each of the
indicators per construct.
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Table 4.10 Final factor loadings after measurement model fit
Construct

Indicators
Unimportant:Important

ATT-UT

PBC

SPB

BI

ATT-HED

SN-N

SN-I
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Final factor
loading
.88

Unnecessary:Necessary

.89

Ineffective:Effective

.83

Not functional:Functional
I am too busy with my daily activities to remember to bring reusable
shopping bags when I go to the supermarket
Remembering to always bring reusable shopping bags when going
grocery shopping is more difficult for me than for other people
I forget to bring my reusable shopping bags with me when I go to the
supermarket
A phase out of free plastic bags means more uncertainty in my
everyday life.
The decision to use reusable shopping bags is often beyond my
control
I use less resources in general

.81

I have started to look for products that are less harmful for the
environment
I eat less meat

.91

I refuse plastic straws

.83

I avoid plastic packing when I have a choice

.90

I try to pay attention to fuel efficient driving

.77

I cycle or use public transport as often as I can

.71

I expect to use reusable shopping bags the next time I go grocery
shopping
When I go grocery shopping, I intend to take reusable shopping bags
with me
It is likely that I will use reusable shopping bags when I go grocery
shopping
Not exciting:Exciting

.83

Not fun:Fun

.81

Not enjoyable:Enjoyable

.88

Unpleasant:Pleasant

.79

I feel social pressure to use reusable shopping bags

.75

I feel social pressure from other shoppers to use reusable shopping
bags
I feel social pressure from other shoppers when I am not using
reusable shopping bags
My family and friends use reusable shopping bags

.85

My friends and family think it is a good thing to use reusable shopping
bags
My friends and family expect me to use reusable shopping bags

.83

.84
.79
.76
.62
.53
.93

.83

.79
.83
.77

.78
.72

.67

4.4.2 Invariance testing
Measurement invariance refers to whether scores from the operationalisation of a construct are stable under
different conditions (Meade & Lautenschlager 2004). Different conditions, in this case, refers to time of
measurement (i.e., T1, T2 or T3). Due to the three data collection waves in this study, stability in
measurement parameters over time needed to be assessed, which is also known as longitudinal
measurement invariance (Kline 2015). Therefore, before composite variables were created for path
analysis in a structural model, three invariance tests were conducted. As suggested by Vandenberg and
Lance (2000), the stepwise invariance testing involved three stages from lowest to highest level of
invariance. First, configural invariance tests whether the same items load on the same latent variables
across groups. Configural invariance is present when a model that specifies which items measure each
latent construct fits the data well in all groups. Second, metric invariance measures a necessary condition
for invariance of meaning and assesses whether the factor loadings of the indicators are equal (Davidov et
al. 2012). If metric invariance is present, relationships between the latent constructs and other concepts
across groups can be compared in a meaningful way (Steenkamp & Baumgartner 1998). Metric invariance
tests involve restricting each factor loading of a corresponding item to the same across groups. Third,
scalar invariance, which is the highest level of invariance examines whether the intercepts and structural
covariances are equivalent across groups. Scalar invariance tests involved assessing model fit after
additionally restricting intercepts to be equal across groups. Differences in model fit between the three
levels (i.e., configural, metric and scalar) were used to assess whether measurement invariance is
supported, in line with Putnick and Bornstein (2016). The cut-off values used to determine whether the
imposition of constraints resulted in a lack of measurement invariance across the groups were derived from
Chen (2007, p. 501) who suggested the following guidelines when using unequal sample sizes: for testing
metric invariance, a change of ≤ -.005 in CFI, supplemented by a change of ≥ .010 in RMSEA or a change
of ≥ .025 in SRMR would indicate noninvariance; for testing scalar invariance, a change of ≥ -.005 in
CFI, supplemented by a change of ≥ .010 in RMSEA or a change of ≥ .005 in SRMR would indicate
noninvariance).
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4.4.2.1 Configural invariance
Accordingly, configural invariance was tested on T1, T2 and T3 without SPB (as this was not measured
in T1). The results revealed adequate goodness of fit when analysing the freely estimated model across the
three groups (CFI .951; RMSEA .032; PCLOSE 1.000; SRMR .065); therefore, configural invariance was
achieved. When testing configural invariance for T2 and T3 including SPB, goodness of fit was established
when analysing the freely estimated model across the three groups (CFI .941; RMSEA .036; PCLOSE
1.000; SRMR .060). As a result, configural invariance was attained. The factor structures represented in
both models achieved adequate fit when groups were tested together and freely.

4.4.2.2 Metric invariance

Metric invariance involves testing whether each item contributes to the latent construct to a similar extent
across groups and is assessed by constraining factor loadings to be equivalent across groups (Putnick &
Bornstein 2016). The constrained model is then compared to the configural invariance model assessed in
the previous step 4.4.2.1 to determine the fit (Putnick & Bornstein 2016). If the overall model fit is
significantly worse in the metric invariance model compared to the configural invariance model, it suggests
that at least one loading is not equivalent across the groups, and therefore, metric invariance is not
supported (Putnick & Bornstein 2016).

The fully constrained model for the groups T1, T2 and T3 without SPB revealed adequate goodness of fit
(CFI .950; RMSEA .032; PCLOSE 1.000; SRMR .081), which does not deviate significantly (based on
the cut-off values suggested by Chen (2007)) from the T1-T2-T3 configural model fit determined in the
previous step (i.e., CFI .951; RMSEA .032; PCLOSE 1.000; SRMR .065). The fully constrained model
for the groups T2 and T3 including SPB revealed adequate goodness of fit (CFI .942; RMSEA .035;
PCLOSE 1.000; SRMR .063), which does not deviate significantly (based on the cut-off values suggested
by (Chen 2007)) from the T2-T3 configural model fit determined in the previous step (i.e., CFI .941;
RMSEA .036; PCLOSE 1.000; SRMR .060). Thus, the measures are the same across groups and
imposition of equality constraints did not result in significantly worsening model fit, thereby, confirming
metric invariance for both the T1-T2-T3 model as well as the T2 and T3 model when SPB was included.

122

In summary, both sets of invariance tests confirmed metric invariance.

4.4.2.3 Scalar invariance
Scalar invariance was assessed by constraining the item intercepts to be equivalent in the groups while
retaining the constraints imposed in the metric invariance model (Putnick & Bornstein 2016). Like testing
metric invariance, the model with constrained item intercepts is was then compared to the metric invariance
model to determine model fit. A significantly worse model fit in the scalar invariance model compared to
the metric invariance model would suggest that at least one item intercept differs across the groups, and
scalar invariance is not supported (Putnick & Bornstein 2016).

The fully constrained model for the groups T1, T2 and T3 without SPB revealed adequate goodness of fit
(CFI .944; RMSEA .033; PCLOSE 1.000; SRMR .067), which does not deviate significantly (based on
the cut-off values suggested by (Chen 2007)) from the T1-T2-T3 metric model fit determined in the
previous step (i.e., CFI .950; RMSEA .032; PCLOSE 1.000; SRMR .081). The imposition of equality
constrains with respect to intercepts (in addition to constraining factor loadings across groups) did not
result in significantly worsening of the overall model fit. The fully constrained model for the groups T2
and T3 including SPB revealed adequate goodness of fit (CFI .940; RMSEA .035; PCLOSE 1.000; SRMR
.061), which does not deviate significantly (based on the cut-off values suggested by (Chen 2007)) from
the T2-T3 metric model fit determined in the previous step (i.e., CFI .942; RMSEA .035; PCLOSE 1.000;
SRMR .063). Thus, the measures are the same across groups and imposition of equality constraints did not
result in significantly worsening model fit, thereby, confirming scalar invariance for both the T1-T2-T3
model as well as the T2 and T3 model when SPB was included. In summary, both sets of invariance tests
confirmed scalar invariance. Taken together, configural invariance, metric invariance as well as scalar
invariance were established. Please see an overview of the test results in Table 4.11:
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Table 4.11 Scalar invariance test results
T1-T2-T3 (without SPB)
CFI
RMSEA
Configural 0.951
0.032
(baseline)
Metric
0.950
0.032
Scalar
0.944
0.033
T2-T3 (including SPB)
CFI
RMSEA
Configural 0.941
0.036
(baseline)
Metric
0.942
0.035
Scalar
0.940
0.035

PCLOSE SRMR
1.000
0.065

Δ CFI
-

Δ RMSEA
-

Δ PCLOSE
-

Δ SRMR
-

1.000
1.000

0.001
0.006

0
-0.001

0.000
0

-0.016
0.014

PCLOSE SRMR
1.000
0.060

Δ CFI
-

Δ RMSEA
-

Δ PCLOSE
-

Δ SRMR
-

1.000
1.000

-0.001
0.002

0.001
0

0
0

-0.003
0.002

0.081
0.067

0.063
0.061

4.4.3 Validity and reliability
Validity refers to how well the concept is defined by the measure(s), whereas reliability relates to the
consistency of the measure(s) (Hair Jr. et al. 2013). Table 4.12 shows that the composite reliability (CR)
of all the latent constructs is greater than 0.70 and average variance extracted (AVE) exceeded 0.50,
indicating good construct reliability, and convergent reliability respectively (Byrne 2016). Fornell and
Larcker’s (1981) approach was used to assess discriminant validity. Here, the AVE for each of the
constructs needs to be higher than the squared correlation between the construct and any of the other
constructs. The diagonal values (bolded) shown in Table 4.12 represent the square root of the AVE
between the variables. As can be seen in the table, the AVE ranges from 0.549 to 0.725 while the diagonal
values range from 0.741 to 0.851. The diagonal values are all greater than the correlations between the
constructs, which indicates that all the constructs in this study have adequate discriminant validity.

Due to some weaknesses associated with the Fornell-Larcker (1981) approach (e.g., Henseler et al. 2015),
a heterotrait-monotrait ratio of correlations (HTMT) analysis was undertaken to double-check discriminant
validity. As all the values in Table 5.13 are below the most conservative cut-off value of 0.85, this method
confirms the discriminant validity of the measures.
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Table 4.12 Validity and reliability results

ATT-UT
PBC
SPB
BI
ATT-HED
SN-N
SN-I

CR

AVE

ATT-UT

PBC

SPB

BI

0.913
0.837
0.944
0.857
0.888
0.835
0.784

0.725
0.514
0.708
0.666
0.665
0.629
0.549

0.851
0.587
0.228
0.587
0.621
-0.027
0.646

0.717
0.188
0.632
0.381
-0.352
0.418

0.841
0.292
0.24
0.148
0.388

0.816
0.408
-0.023
0.643

ATTHED

0.816
0.096
0.596

SN-I

SN-N

0.793
0.232

0.741

* No validity concerns identified.

Table 4.13 HTMT results
ATT-UT

PBC

SPB

BI

ATT-HED

SN-I

ATT-UT
PBC

0.608

SPB

0.213

0.166

BI

0.598

0.621

0.276

ATT-HED

0.626

0.37

0.236

0.408

SN-N

0.022

0.378

0.16

0.012

0.105

SN-I

0.637

0.406

0.395

0.653

0.592

* There are no warnings for this HTMT analysis (i.e., all HTMT ratios < .85; Kline 2015).
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0.274

SN-N

4.4.4 Common Method Bias
Common method bias (CMB) can be one of the main sources of measurement error, which threatens the
validity of conclusions inferred from the relationships between measures (Podsakoff et al. 2003). CMB
needs to be examined and, if present, controlled for. Testing CMB involves conducting a Chi-square
difference test between the unconstrained model and a model in which all common latent factor paths are
constrained to zero. The result of this Chi-square difference test will point out whether the shared variance
across all items is significantly different from zero.

The Chi-square test (Unconstrained: Chi-square = 783.3 & df = 327 vs Fully constrained Chi-square =
1059.6 & df = 356) revealed significant differences (p = 0.000), suggesting the existence of common
method bias in the model, including a significant amount of shared variance. As a result, this led to
retaining the Common Latent Factor (CLF) in the model to account for common method bias when
imputing factor scores.

4.4.5 Final measurement model fit
The final measurement model fit involved retaining the CLF. The final output for the entire data set (n =
888) showed excellent model fit (Chi-square = 783.3 (df = 327), p = 0.000; CFI = 0.973; CMIN/DF =
2.395; RMSEA = 0.040; PCLOSE = 1.000; SRMR = 0.032). The existence of common method bias
resulted in imputing factor scores to create a single variable for each of the constructs. This method
accounted for the shared variance that is explained by the common latent factor. As such, common method
bias corrected measures were created. Ultimately, the entire data set (n=888) was used to impute the
common method bias corrected measures, using the latent variables and their indicators determined during
the CFA.

4.4.6 Descriptive analysis (items) and construct reliability
Descriptive analysis for all the indicators of all the constructs was undertaken to determine their means
and standard deviations. This analysis has been conducted on the entire data set of 888 participants (i.e.,
EFA split (n=444) and CFA split (n=444)). Please note that all of the items have been coded such that a
high scale score indicates a high level of the attribute. In other words, some items have been recoded to
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ensure that for that item, a high a scale score indicates a high level of agreement. This means, low(er)
scores signify lower levels of an attribute, while high(er) scores represent higher levels of an attribute (e.g.,
(1) = low levels of PBC, (5) = high levels of PBC). In terms of attitudes, which were coded on a scale from
(1) to (7), the lower end of the spectrum signifies the most negative levels of the attribute of the semanticdifferential, while the higher end of the spectrum represents most positive levels of the attribute (e.g., (1)
= ‘unimportant’, (7) ‘important’). The descriptive analysis for the final items is shown in Table 4.14. The
following section provides an overview of all the items in terms of construct reliability.
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Table 4.14 Descriptive analysis of final items
Latent
variable
ATTUT

PBC

SPB

BI

ATTHED
SN-N
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N

Min

Max

Mean

Ineffective:Effective

888

1

7

5.50

Std.
Dev.
1.82

Not functional:Functional

888

1

7

5.51

1.77

Unnecessary:Necessary

888

1

7

5.59

1.82

Unimportant:Important

888

1

7

5.66

1.78

A phase out of free plastic bags means more uncertainty in my everyday life.
Remembering to always bring reusable shopping bags when going grocery shopping is more difficult
for me than for other people
The decision to use reusable shopping bags is often beyond my control
I am too busy with my daily activities to remember to bring reusable shopping bags when I go to the
supermarket
I forget to bring my reusable shopping bags with me when I go to the supermarket

888

1

5

3.42

1.33

888

1

5

3.47

1.33

888

1

5

3.19

1.30

888

1

5

3.61

1.31

888

1

5

3.35

1.33

I avoid plastic packing when I have a choice

888

1

5

2.59

1.84

I cycle or use public transport as often as I can

888

1

5

1.91

1.64

I refuse plastic straws

888

1

5

2.06

1.75

I use less resources in general

888

1

5

2.36

1.66

I eat less meat

888

1

5

1.84

1.53

I try to pay attention to fuel efficient driving

888

1

5

2.48

1.81

I have started to look for products that are less harmful for the environment

888

1

5

2.37

1.73

When I go grocery shopping, I intend to take reusable shopping bags with me

888

1

5

4.36

0.92

I expect to use reusable shopping bags the next time I go grocery shopping

888

1

5

4.40

0.90

It is likely that I will use reusable shopping bags when I go grocery shopping

888

1

5

4.42

0.85

Fun:Not fun

888

1

7

4.81

0.39

Exciting:Not exciting

888

1

7

4.06

1.78

Enjoyable:Not enjoyable

888

1

7

3.98

1.85

Pleasant:Unpleasant

888

1

7

4.43

1.81

I feel social pressure to use reusable shopping bags

888

1

5

4.85

1.77

Indicators

SN-I
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I feel social pressure from other shoppers to use reusable shopping bags

888

1

5

2.97

1.24

I feel social pressure from other shoppers when I am not using reusable shopping bags

888

1

5

2.80

1.26

My friends and family think it is a good thing to use reusable shopping bags

888

1

5

2.79

1.22

My friends and family expect me to use reusable shopping bags

888

1

5

4.02

1.01

My family and friends use reusable shopping bags

888

1

5

3.56

1.15

Construct reliability (CR) is a measure of reliability and internal consistency in scale items that are
represented within a latent construct (Hair Jr. et al. 2013). To reflect the uniqueness of the study context,
the scales used in this study were created through combining and adapting scales from the literature.
Therefore, the appropriateness of the scales needed to be tested in the underlying research context
(Nunnally & Bernstein 1994). Cronbach’s alpha, α, which is the most used method to assess scale
reliability (Field 2013) was used. The Cronbach’s alphas for the scales used in this study are shown below
in Table 4.15. Please note that these reliability statistics have been calculated based on the entire sample,
including T1, T2 and T3 data (n = 888; except for SPB; n = 688). All Cronbach’s Alpha were higher than
the cut-off value of 0.70 (Nunnally & Bernstein 1994), thereby satisfying construct reliability.

Table 4.15 Cronbach’s Alphas
Scale

Cronbach’s Alpha

Spillover behavior

0.943

Attitudes - utilitarian

0.912

Attitudes - hedonic

0.888

Perceived behavioural control

0.831

Behavioural intention

0.855

Social norms – informational social influence

0.835

Social norms – normative social influence

0.760

4.5 Multivariate assumptions
General multivariate assumptions for SEM were satisfied, including sample size, measurement level,
multiple indicators and estimation. Regarding sample size, the sample size of 888 was deemed sufficient.
Sample sizes of 200 are generally considered acceptable and those of approximately 200-400 are typical
for models with 10-15 indicators in SEM (Arbuckle & Wothke 2004; Kaplan 2008; Malhotra 2010).
Further, interval data was used. Also, multiple indicators were used to measure each latent variable in the
model (i.e., three or more indicators) (McDonald & Ho 2002). Lastly, maximum likelihood analysis
(MLA) was used, which produces estimates based on maximising probability (likelihood) that the observed
covariance was drawn from a population assumed to be the same as those reflected in the coefficient
estimates (Byrne 2016). This meets the SEM estimation assumptions.
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4.5.1 Multivariate normality
A normal distribution of the data is the conventional assumption in the estimation process. Non-normal
data shows through a high skewness or high kurtosis (Hair Jr. et al. 2013). Values outside of +/-2.58
indicate skewness and kurtosis, suggesting non-normality (Field 2013). Table 4.16 indicates skewness
from -1.667 to 0.960 and kurtosis values from -1.444 to 2.860. As a result, skewness and kurtosis values
are acceptable for all items, despite minor kurtosis with behavioural intention (BI) indicators. The slight
kurtosis in BI may be due to the forced nature of the behaviour change. In addition, the detrimental effects
of multivariate non-normality issues tend to diminish with sample sizes of 200 or more (Hair Jr. et al.
2013). As this study used a sample of 888 (with 200 or more for each time period), multivariate issues
were of lesser concern. This study employed a between subjects group comparison design, which can
further cancel out unfavourable effects of non-normal variables (Hair Jr. et al. 2013).

Table 4.16 Skewness and kurtosis
Latent
variable

Indicators

ATTHED

ATTUT
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Kurtosis

Statistic
-0.161

Std. Error
0.082

Statistic
-1.411

Std. Error
0.164

0.570

0.082

-0.908

0.164

0.455

0.082

-1.170

0.164

I use less resources in general

-0.096

0.082

-1.228

0.164

I eat less meat

0.537

0.082

-0.800

0.164

I try to pay attention to fuel efficient
driving
I have started to look for products that
are less harmful for the environment
Fun:Not fun

-0.092

0.082

-1.444

0.164

-0.043

0.082

-1.350

0.164

-0.037

0.082

-0.654

0.164

Exciting:Not exciting

-0.001

0.082

-0.751

0.164

Enjoyable:Not enjoyable

-0.188

0.082

-0.731

0.164

Pleasant:Unpleasant

-0.402

0.082

-0.688

0.164

Ineffective:Effective

-1.147

0.082

0.257

0.164

Not functional:Functional

-1.103

0.082

0.260

0.164

Unnecessary:Necessary

-1.197

0.082

0.332

0.164

Unimportant:Important

-1.292

0.082

0.665

0.164

I avoid plastic packing when I have a
choice
I cycle or use public transport as often as
I can
I refuse plastic straws
SPB

Skewness

PBC

BI

SNN

SN-I

A phase out of free plastic bags means
more uncertainty in my everyday life.

-0.319

0.082

-1.081

0.164

Remembering to always bring reusable
shopping bags when going grocery
shopping is more difficult for me than for
other people
The decision to use reusable shopping
bags is often beyond my control
I am too busy with my daily activities to
remember to bring reusable shopping
bags when I go to the supermarket
I forget to bring my reusable shopping
bags with me when I go to the
supermarket
When I go grocery shopping, I intend to
take reusable shopping bags with me
I expect to use reusable shopping bags
the next time I go grocery shopping
It is likely that I will use reusable
shopping bags when I go grocery
shopping
I feel social pressure to use reusable
shopping bags
I feel social pressure from other
shoppers to use reusable shopping bags
I feel social pressure from other
shoppers when I am not using reusable
shopping bags
My friends and family think it is a good
thing to use reusable shopping bags
My friends and family expect me to use
reusable shopping bags
My family and friends use reusable
shopping bags

-0.334

0.082

-1.096

0.164

-0.085

0.082

-1.051

0.164

-0.503

0.082

-0.959

0.164

-0.196

0.082

-1.205

0.164

-1.539

0.082

1.989

0.164

-1.667

0.082

2.588

0.164

-1.666

0.082

2.860

0.164

-0.033

0.082

-0.958

0.164

0.131

0.082

-0.993

0.164

0.159

0.082

-0.838

0.164

0.927

0.082

0.433

0.164

0.397

0.082

-0.578

0.164

0.960

0.082

0.664

0.164

4.5.2 Outliers and influentials
Outliers and influences represent cases for which scores are significantly different from all the other cases
in a data set (Byrne 2016). Scanning the data set for outliers is needed as they can bias the model that is
fitted to the data (Field 2013). Cook’s distance is one of the common measures used to detect multivariate
outliers and influentials (Tabachnick et al. 2013). A value of more than 1.00 indicates an influential outlier
(Tabachnick et al. 2013). Linear regression on the latent variables using SPSS25 statistics software was
conducted to compute Cook’s distances. The results obtained are illustrated in the chart below (cf. Figure
4.6). While one score seems to be fairly influential at 0.062, it still was significantly below the cut-off
value of 1.00; therefore, no influential outliers were detected. All cases were retained.
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Figure 4.6 Cook’s distance scatter plot

4.5.3 Multicollinearity
Multicollinearity issues arise when any single independent variable (IV) is too highly correlated with a set
of other independent variables (Hair Jr. et al. 2013). In other words, the IVs are overlapping in the portion
of variance they are explaining in the DV. The issue of multicollinearity can be addressed by assessing
variance inflation factors (VIF) and tolerance statistics (Hair Jr. et al. 2013) as well as the correlation
matrix (Tabachnick et al. 2013). There are no agreed cut-off points for the statistics used to detect
multicollinearity due to varying degrees of influence via context and sample size (O’Brien 2007).
Bowerman and O'connell (1990) as well as Myers and Myers (1990) suggest that if the largest VIF is > 10
then there is cause for concern. More conservative rules of thumb include those suggested by O’Brien
(2007): VIF < 3 no cause for concern; > 3 potentially a cause for concern; > 5 very likely a cause for
concern; > 10 definitely a cause for concern. Tolerance statistics, which relate directly to VIFs are
considered problematic below 0.2 (Menard 2002) and seriously problematic below 0.1 (Field 2013).
Bivariate correlations > .7 (Hair Jr. et al. 2013) or > .8 (Field 2013) can suggest multicollinearity. As there
are two outcome variables (i.e., BI and SPB), two sets of multicollinearity diagnostics were computed
using SPSS25 statistics software. As can be seen in Table 4.17 and Table 4.18, some multicollinearity
issues were detected for the variables SN-N in conjunction with SN-I. The moderate correlation between
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SN-N and SN-I is therefore, somewhat problematic. While a moderate correlation is not enough to warrant
corrective measures (Frost 2020), results associated with SN-I and SN-N need to be interpreted with
caution. No multicollinearity issues were detected with the remaining variables.

Table 4.17 Collinearity statistics
Coefficients
Collinearity Statistics
Model

Dependent Variable: BI
Tolerance

Dependent Variable: SPB

VIF

Tolerance

VIF

SN-N

.201

4.983

SN-N

.174

5.736

SN-I

.170

5.895

SN-I

.170

5.896

ATT-HED

.270

3.704

ATT-HED

.266

3.764

PBC

.551

1.814

PBC

.500

1.999

ATT-UT

.201

3.551

ATT-UT

.281

3.555

BI

.535

1.869

Table 4.18 Bivariate Correlations table
1

2

3

4

5

1

SN_N

2

SN_I

.785**

3

ATT_HED

.616**

.387**

4

BI

.611**

.579**

.346**

5

SPB

.407**

.325**

.220**

.281**

6

PBC

.155**

.340**

.311**

.366**

.125**

7

ATT_UT

.607**

.657**

.651**

.350**

.179**

6

7

.085*

Note. N= 888 (except for SPB; N = 688). * p < .05; ** p <.01

4.6 Structural model - Hypothesis testing outputs
To address the research questions presented in Chapter 1, a theoretical model and a set of hypotheses were
developed and presented in Chapter 2. This model and the subsequent hypotheses were developed from
the results of the literature review. The model and structural hypotheses tested in this study used three sets
of outputs of SEM. First, a path analysis was conducted, addressing the hypothesised path relationships
per data collection wave. Second, multi-group analyses were undertaken to assess whether there are
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significant differences in the relationships between the groups (i.e., T1, T2, and T3). Multi-group analyses
included global tests (i.e., chi-square difference tests) as well as subsequent local tests (i.e., path analyses),
testing if relationships hypothesised in the model differ based on the value of the moderator (i.e., different
data collection waves). Third, mediation analyses were conducted, which involved multi-group
comparisons of indirect effects. This analysis represents the structural analysis. In the following Section
4.7, level hypotheses were tested using multivariate analyses of variances. The path terms used include
utilitarian (ATT-UT) and hedonic attitudes (ATT-HED), normative social influence (SN-N), informational
social influence (SN-I), perceived behavioural control (PBC), behavioural intention (BI) and spillover
behaviour (SPB).

4.6.1 Path analysis
The reported findings of the SEM output for the structural analysis (cf. Table 4.19) were computed based
on the estimated path coefficient β value with critical ratio (C.R. equivalent to t-value) and p-value. The
computation was based on the standard decision rules (t-value ≥ 1.96, and p-value is ≤ .05), which
determine the significance of the path coefficient between DV and IV (Byrne 2016). For instance, when
the critical ratio (CR) is >1.96 for a standardised regression weight (displayed as Standardised beta), that
path is significant at the .05 level or lower (i.e., p < 0.01; p < .001), indicating that its estimated path
parameter is significant (Blunch 2012). The three time slots T1, T2 and T3 refer to the three data collection
waves. Table 4.19 provides an overview of the output per hypotheses, path and time of data collection.

Table 4.19 SEM output for hypothesised path relationships
Hypothesised path relationships
Paths
ATT-HED → BI
H1, T1-3
ATT-UT → BI
H2, T1-3
SN-N → BI
H4, T1-3

H7, T1-3
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SN-I → BI

Time

Std. beta

p

Results

T1

-0.067

0.490

non-significant

T2

-.180

p < 0.05

significant

T3

-0.200

p < 0.05

significant

T1

0.094

0.327

non-significant

T2

0.039

0.606

non-significant

T3

0.013

0.864

non-significant

T1

-0.013

0.918

non-significant

T2

0.014

0.876

non-significant

T3

0.124

0.409

non-significant

T1

0.649

p < 0.001

significant

T2

0.607

p < 0.001

significant

PBC → BI
H10, T1-3

T3

0.482

p < 0.001

significant

T1

0.298

p < 0.001

significant

T2

0.298

p < 0.001

significant

T3

0.332

p < 0.001

significant

T3

SPB only in T2 and T3
-0.096
0.085
non-significant

T3

SPB only in T2 and T3
-0.002
0.978
non-significant

PBC → SPB
H13, T3
BI → SPB
H16, T3

The output revealed that for T1, two of the five hypothesised path relationships were found to be
significant. The hypothesised relationships ATT-HED à BI (p = .490), ATT-UT à BI (p = .327) and SNN à BI (p = 0.918) were non-significant. However, while ATT-UT à BI remained non-significant for all
phases, ATT-HED à BI revealed significant for T2 (p < 0.05) and T3 (p < 0.05). For T2, three out of five
hypothesised relationship were found significant. Non-significant in T2 were the relationships ATT-UT
→ BI (p = .606) and SN-N → BI (p = .876). For T3, only SN-I → BI and PBC → BI were found significant,
while PBC → SPB (.085), BI → SPB (p = .978), SN-N → BI (p = .409) and ATT-UT → BI (p = .864)
were found to be non-significant.

4.6.2 Multi-group analysis
Multi-group (MG) analyses were conducted using T1, T2 and T3 data to test whether there were significant
differences at the path level. These MG analyses involved three steps from global to local testing
(Thoemmes et al. 2018): firstly, assessing model fit via goodness of fit indices (global test); secondly, test
of variance explained or R-squared (global test) and; thirdly, testing the individual parameters in the model
(local test). The following sections report the findings from comparing groups of T1 and T2, T1 and T3 as
well as T2 and T3.

4.6.2.1 T1-T2 multi-group analysis
The results of the MG analysis between the groups T1 and T2 (cf. Table 4.20) showed a significant chisquare difference test (p < .05). This means that the model differs across groups, satisfying the global test.
Local tests reveal that there are no differences in terms of the strength of the influence (i.e., standardized
beta coefficient) between any of the relationships considering T1 and T2.
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Table 4.20 Multi-group analysis T1-T2
Global Test – T1 and T2

Unconstrained
Constrained
Difference
P-Value

X2

df

34.9
124.9
90
0.000

2
12
2

Interpretation: The p-value of the chi-square difference test is significant; the model differs across groups.

Local Tests – T1 and T2
Path Name

T1 Beta

T2 Beta

-0.067
0.094

SN-N → BI.
PBC → BI.
SN-I → BI.

ATT-HED → BI.
ATT-UT → BI.

-0.180*
0.039

Diff. in
Betas
0.113
0.055

P-Value
for Diff.
0.527
0.682

-0.013
0.298***

0.014
0.298***

-0.028
-0.027

0.913
0.472

There is no difference.
Equivalent significant negative relationship.

0.649***

0.607***

0.042

0.375

Equivalent significant negative relationship.

Significance Indicators: * p < 0.050; ** p < 0.010; *** p < 0.001
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Interpretation
The negative relationship is only significant for T2.
There is no difference.

4.6.2.2 T1-T3 multi-group analysis
The results of the MG analysis between the groups T1 and T3 (cf. Table 4.21) showed a significant chisquare difference test (p < .05). This means, the model differs across groups, satisfying the global test.
Local tests reveal that there is a difference in terms of the strength of the influence (i.e., standardized beta
coefficient) between any of the relationships considering T1 and T2.
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Table 4.21 Multi-group analysis T1-T3
Global Test – T1 and T3

Unconstrained
Constrained
Difference
P-Value

X2

df

39.4
159.6
125.2
0.000

2
12
2

Interpretation: The p-value of the chi-square difference test is significant; the model differs across groups.

Local Tests – T1 and T3
Path Name
ATT-HED → BI.
ATT-UT → BI.
SN-N → BI.
PBC → BI.
SN-I → BI.

T1 Beta
-0.067
0.094
-0.013
.298 ***
.649 ***

T3 Beta
-.200 *
0.013
0.124
.332 ***
.482 ***

Diff. in
Betas
0.133
0.081
-0.137
-0.034
0.167

Significance Indicators: * p < 0.050; ** p < 0.010; *** p < 0.001
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P-Value
for Diff.
0.506
0.667
0.529
0.543
0.079

Interpretation
The negative relationship is only significant for T3.
There is no difference.
There is no difference.
Equivalent significant positive relationship.
Equivalent significant positive relationship.

4.6.2.3 T2-T3 multi-group analysis
The results of the MG analysis between the groups T2 and T3 (cf. Table 4.22) did not find a significant
chi-square difference test (p = .645). This means that the model does not differ across groups and local
tests need to be interpreted with caution. Local tests did not reveal any differences for any of the
relationships between the groups T1 and T3.
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Table 4.22 Multi-group analysis T2-T3
Global Test – T2 and T3

Unconstrained
Constrained
Difference
P-Value

X2

df

12.8
20
7.2
0.706

2
12
10

Interpretation: The p-value of the chi-square difference test is not significant; interpret local tests with caution.

Local Tests – T2 and T3
Path Name
ATT-HED → BI.
ATT-UT → BI.
SN-N → BI.
PBC → BI.
SN-I→ BI.
PBC → SPB.
BI → SPB.
ATT-UT → SPB.
SN-I → SPB.

T2 Beta

T3 Beta

-.180 *
0.039
0.014
.298 ***
.607 ***
-0.074
-0.075
.395 ***
.364 ***

-.200 *
0.013
0.124
.332 ***
.482 ***
-.096
-0.002
.295 ***
.351 ***

Diff. in
Betas
0.020
0.026
-0.110
-0.034
0.125
0.022
-0.073
0.100
0.013

Significance Indicators: * p < 0.050; ** p < 0.010; *** p < 0.001
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P-Value
for Diff.
0.936
0.879
0.475
0.947
0.305
0.763
0.390
0.296
0.910

Interpretation
Equivalent significant negative relationship.
There is no difference.
There is no difference.
Equivalent significant positive relationship.
Equivalent significant positive relationship.
There is no difference.
There is no difference.
Equivalent significant positive relationship.
Equivalent significant positive relationship.

4.6.3 Post hoc tests
Post hoc tests were conducted on the data, which included testing non-hypothesised relationships as
well as mediation analysis. The first part of this section discusses each of these non-hypothesised
path relationships and provides the p-value for each of these path relationships. Secondly, mediation
analyses were conducted on hypothesised as well as additional non-hypothesised relationships. The
second part of this section displays the results of the mediation analysis.

4.6.3.1 Non-hypothesised relationships
Post-hoc testing of the model revealed two non-hypothesised path relationships, which improved
the overall model fit: ATT-HED → SPB and SN-I → SPB. These additional paths were included
in the model, and the model was tested again. As a result, all three of the non-hypothesised paths
were revealed to be significant at least for T3 (cf. Table 4.23).

Firstly, hedonic attitudes were found to be significantly influencing spillover behaviour, both for T2
as well as T3. The influence of hedonic attitudes on spillover behaviour was positive with a
standardised beta (β) of .395 and a p-value of < 0.001 at T2. At T3, the positive influence of hedonic
attitudes on spillover behaviour revealed a standardised beta (β) of .295 at a p-value of < 0.001.
Secondly, informational social norms were found to be significantly correlated with spillover
behaviour at both T2 and T3. At T2, the significant positive influence of SN-I on spillover behaviour
revealed a standardised beta (β) of .364 at a p-value of < 0.001. In T3, a standardised beta (β) of
.351 at a p-value of < 0.001 was found.

Table 4.23 Non-hypothesised path relationships
Non-hypothesised path relationships
ATT-HED → SPB
SPB only in T2 and T3
T2

.395

p < 0.001

significant

T3

.295

p < 0.001

significant

T2

SPB only in T2 and T3
.364
p < 0.001

significant

T3

.351

significant

SN-I → SPB

142

p < 0.001

4.6.3.2 Mediation analysis
Mediation analysis was conducted to explore whether the association between two variables is
related to a third mediating variable (Wilcox 2011). The mediation analysis also involved a multigroup comparison of indirect effects that tested whether mediated paths were different across the
groups T2 and T3. The proposed theoretical model identified that BI mediates the relationship
between PBC and SPB (H4c). Further to this, the two non-hypothesised path relationships ATTHED → SPB and SN-I → SPB that have been included in the model resulted in two additional
mediated relationships. Accordingly, mediation for three relationships was tested.

A widely used method to establish mediation was suggested by Baron and Kenny (1986) as well as
Judd and Kenny (1981). Baron and Kenny’s approach rests on the assumption that each of the paths
in the model needs to be estimated to evaluate whether a variable functions as a mediator, given
certain statistical criteria have been met (Hayes 2009). However, this ‘causal steps’ approach has
been widely criticised, most prominently due to its low power (Fritz & MacKinnon 2007;
MacKinnon et al. 2002). Due to growing criticism about the usefulness of Baron and Kenny’s
approach to mediation analysis (e.g., MacKinnon 2012; Zhao et al. 2010; Hayes 2009), a bootstrap
product approach was chosen (e.g., Hair Jr. et al. 2013; Hayes 2017; MacKinnon 2012). The
following section describes the findings of the mediation analysis.

Figure 4.7 Basic mediation model

Mediator
a

b

IV

DV
c’

Where IV is the independet variable, DV is the dependent variable
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a

BI

b

IV

SPB
c’

Where the independent variable is PBC, ATT-HED or SN-I

Figure 4.7 demonstrates a basic mediation model in which IV represents the independent variable,
DV denotes the dependent variable, and M exemplifies the mediating variable. In addition, a, b, and
c’ represent the paths between these variables. Figure 4.7 also exemplifies the mediation analysis
for PBC, SPB and BI. The same pattern applies for the remaining mediation analyses.

Mediation analysis for PBC, SPB and BI
The data suggested that the effect of Perceived Behavioural Control (PBC) on Spillover Behaviour
(SPB) is mediated by Behavioural Intention (BI). Using bootstrapping at a bias-corrected confidence
interval of 90%, the mediated relationship was not verified (p > .05; β = -0.025) for T2-T3; therefore,
BI does not mediate the positive effect of PBC on SPB with an indirect effect.

Mediation analysis for ATT-HED, SPB and BI
The data suggested that the effect of hedonic attitudes (ATT-HED) on SPB is mediated by BI. Using
the same approach as outlined above, the mediated relationship was not verified (p > .05; β = 0.006); therefore, BI does not mediate the positive effect of ATT-HED on SPB.

Mediation analysis for SN-I, SPB and BI
Lastly, the data suggested that the effect of Social Norms – Informational Influence (SN-I) on SPB
is mediated by BI. The mediated relationship was not verified (p > .05; β = -0.003); therefore, BI
does not mediate the positive effect of SN-I on SPB. Table 4.24 summarises the results of mediation
analysis:
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Table 4.24 Mediation analysis results
Relationship

Mediator

beta

p

Result

PBC → SPB

BI

-0.025

>.05

ATT-HED → SPB

BI

-0.006

>.05

SN-I → SPB

BI

-0.003

>.05

BI does not mediate the positive effect of
PBC on SPB with an indirect effect of
0.083; no differences across the groups
found.
BI does not mediate the positive effect of
ATT-HED on SPB with an indirect
effect of 0.037; no differences across the
groups found.
BI does not mediate the positive effect of
SN-I on SPB with an indirect effect of 0.214; no differences across the groups
found.

4.7 Level analysis – Hypothesis testing outputs
To test for changes in the level of each of the constructs over time, a level analysis was conducted.
The level analysis involved the use of multivariate analysis of variance (MANOVA) to test for
differences in the means of each variable. The items included in each variable were derived from
the outcomes of the confirmatory factor analysis (CFA). For each latent variable, the item scores
were averaged based on those items included in the final CFA. Multivariate assumptions were
addressed in Section 4.5.

A one-way MANOVA was conducted to test whether the means of the latent variables change over
time. A statistically significant MANOVA effect was obtained, Wilk’s ! = .907, F(12, 1762) =
7.201, p < .001, partial "² = .048. The power of the test was 1.000. Thus, the null hypothesis is
rejected. In other words, there are changes in the levels of the variables across time. A test of
between-subjects effects followed to investigate differences between the groups T1, T2 and T3. This
test revealed that perceived behavioural control (PBC), behavioural intention and informational
social influences were different over time (p < .05). The results presented in Table 4.25 indicate that
only normative social influences, PBC and behavioural intention changed significantly in terms of
their mean scores over time. However, due to some moderate multicollinearity, the results for
normative social influence need to be interpreted with caution (cf. Section 4.5.3).
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Table 4.25 MANOVA – Tests of between-subjects effects
Latent variable
Attitudes (Hedonic)
Attitudes (Utilitarian)
PBC
Behavioural intention
Normative social influences
Informational social influences

F

p

#²

1.463
0.621
5.761
24.591
23.817
1.03

0.232
0.538
0.003
0.00
0.00
0.357

0.003
0.001
0.013
0.053
0.051
0.002

For those latent variables that showed significant between-subjects effects, post-hoc tests were
undertaken. Scheffe’s test was used due to unequal sample sizes (McHugh 2011). The table (4.26)
below illustrates the results of the post-hoc tests, taking into account significant differences in PBC,
behavioural intention and informational social influences across the groups T1, T2 and T3.

Table 4.26 MANOVA – Post-hoc tests results
Latent variable

T1 -> T2

T1 -> T3

T2 -> T3

Informational social influences
PBC

yes*
no

yes*
yes*

yes*
no

Behavioural intention
* p = < .05

yes*

yes*

no

The results indicate that there are differences in the means for informational social influences
between the groups T1 and T2 as well as T1 and T3. For PBC, differences were found only between
the groups T1 and T3. Lastly, the mean scores for behavioural intention were different between T1
and T2 as well as T1 and T3. Following, descriptive statistics (cf. Table 4.27) were produced to
identify the changes in mean scores associated with each variable and each group.

Table 4.27 MANOVA – Descriptive statistics
Descriptive Statistics

Attitudes (Hedonic)

Mean

Std. Deviation

N

T1

5.45

1.62

200

T2

5.53

1.63

342

T3

5.67

1.55

346
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Attitudes (Utilitarian)

PBC

Behavioural intention

Informational social influences

Normative social influences

Spillover behaviour

T1

4.24

1.61

200

T2

4.31

1.58

342

T3

4.39

1.51

346

T1

3.22*

0.98

200

T2

3.40

1.03

342

T3

3.52*

1.02

346

T1

4.07*

0.93

200

T2

4.44*

0.76

342

T3

4.53*

0.67

346

T1

3.55*

0.92

200

T2

3.88*

0.86

342

T3

4.07*

0.79

346

T1

2.75

1.02

200

T2

2.88

1.05

342

T3

2.88

1.13

346

T1

n/a

n/a

0

T2

2.85

0.95

342

T3

2.90

1.00

346

* p = < .05

Please note that all of the items have been coded such that a high scale score indicates a high level
of the attribute. In other words, some items have been recoded to ensure that for that item, a high a
scale score indicates a high level of agreement. This means, low(er) scores signify lower levels of
an attribute, while high(er) scores represent higher levels of an attribute (e.g., (1) = low levels of
PBC, (5) = high levels of PBC). In terms of attitudes, which were coded on a scale from (1) to (7),
the lower end of the spectrum signifies the most negative levels of the attribute of the semanticdifferential, while the higher end of the spectrum represents most positive levels of the attribute
(e.g., (1) = ‘unimportant’, (7) ‘important’).

As highlighted above, significant mean score changes were only found for normative social
influences, PBC and behavioural intention. The results show that for informational social influences,
mean scores increased from T1 (3.55) to T2 (3.88) as well as from T2 (3.88) to T3 (4.07). For PBC,
differences in mean scores were only significant between T1 (3.22) and T3 (3.52), showing an
increase in PBC over time. Ultimately, the mean scores for behavioural intention increased from T1
(4.07) and T2 (4.44). For behaviour intention, T1 (4.07) and T3 (4.53) were also significantly
different. The mean score changes over time were also presented visually in Figure 4.8 on the
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following page.

Figure 4.8 Mean score changes over time
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4.24 4.31
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3.00
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Attitudes
(Hedonic)

Attitudes
(Utilitarian)

PBC

Behavioural Informational Normative
intention
social
social
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* p = < .05

4.8 Summary
Table 4.28 presents the findings from the hypotheses testing undertaken, categorised into the TPB
constructs. Both structural and level hypotheses results are summarised. In addition, the analysis
type used to arrive at the result is included in the summary.
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Table 4.28 Summary of hypothesis testing
Hypotheses testing results
TPB constructs

Hedonic and
utilitarian
attitudes

Hypotheses

Type

H1, T1-3: Hedonic and utilitarian attitudes are more positive post-implementation (T3) than preimplementation (T1) and during the transition (T2).
H2, T1-3: Hedonic and utilitarian attitudes are positively correlated with intention to use reusable
shopping bags over the course of T1, T2 and T3.

Level MANOVA
Structural –
Path analysis

H3, T1, T3: The strength of the relationship between attitudes (i.e., hedonic and utilitarian) and
intention to use reusable shopping bags is stronger post-implementation (T3) than preimplementation (T1).

Structural –
Multi-group
analysis

H4, T1-3: Informational social influence is positively correlated to intention to use reusable shopping
bags over the course of T1, T2 and T3.

Structural –
Path analysis
Level MANOVA
Structural –
Multi-group
analysis
Structural –
Path analysis
Level MANOVA
Structural –
Multi-group
analysis
Structural –
Path analysis

H5, T1-3: Informational social influence is higher in T2 and T3 than in T1.
Informational and
normative social
influences

H6, T1-3: The strength of the relationship between informational social influence and intention to use
reusable shopping bags is lower post-implementation (T3) than pre-implementation (T1) and during
the transition (T2).
H7, T1-3: Normative social influence is positively correlated to intention to use reusable shopping
bags over the course of T1, T2 and T3.
H8, T2: Normative social influence is higher in T2 and T3 than in T1.

Perceived
behavioural
control (PBC)

H9, T1-3: The strength of the relationship between normative social influence and intention to use
reusable shopping bags is lower post-implementation (T3) than pre-implementation (T1) and during
the transition (T2).
H10, T1-3: PBC is positively correlated to intention to use reusable shopping bags over the course of
T1, T2 and T3.
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Results
Not supported
Partially
supported
Not supported

Supported
Supported
Not supported
Partially
supported
Not supported
Not supported
Supported

Behavioural
intention and
spillover
behaviour

H11, T2, T3: PBC related to using reusable shopping bags is lowest during the transition (T2) and
highest post-implementation (T3).

Level MANOVA

Partially
supported

H12, T2, T3: The strength of the influence of PBC on intention to use reusable shopping bags is higher
during the transition (T2) than post-implementation (T3).

Structural –
Multi-group
analysis

Not supported

H13, T3: PBC is positively correlated with spillover behaviour post-implementation (T3).

Structural –
Path analysis

Not supported

H14, T2-3: The impact of PBC on spillover behaviour is mediated by intention to use reusable
shopping bags during the transition (T2) and post-implementation (T3).

Structural –
Path analysis

Not supported

H15, T1-3: Intention to use reusable shopping bags is higher during the transition (T2) and postimplementation (T3) than pre-implementation (T1).

Level MANOVA

Supported

H16, T3: Intention to use reusable shopping bags is positively correlated with spillover behaviour
post-implementation (T3).

Structural –
Path analysis

Not supported

H17, T2, T3: Spillover behaviour is higher post-implementation (T3) than during the transition (T2).

Structural –
Path analysis

Not supported

H18, T2, T3: Moral licensing is higher post-implementation (T3) than during the transition (T2).

Level MANOVA

Not supported
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The model in Figure 4.9 illustrates the strength of the relationships via the standardised beta weights
for each of the groups (i.e., T1, T2 & T3), which were colour coded to aid in differentiating them.
All the non-hypothesised path relationships (colour coded in purple) were included in the proposed
model with the existing hypothesised relationships in AMOS. The SEM output indicated that not all
path relationships were significant, which were colour coded in grey. For T1, T2 and T3 ATT-UT
→ BI as well as SN-N → BI were non-significant. When it comes to T2 and T3 PBC → SPB as
well as BI → SPB were found to be non-significant. All remaining relationships were found to be
significant, for at least one data collection wave. Both SN-I → BI and PBC → BI were found to be
significant at all three data collection waves T1, T2 and T3. Also, the two non-hypothesised path
relationships ATT-UT → SPB and SN-I → SPB were significant both at T2 and T3. The following
chapter provides a discussion of the overall findings from the study, theoretical and practical
implications of the findings are proposed, as well as a discussion of the limitations of the research
and suggestions for future research.
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Figure 4.9 Theoretical model only including significant path analysis results
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SPB

5 Discussion and Conclusions

5.1 Introduction
This chapter provides a detailed discussion of the results of the research inquiry that cumulated with
a longitudinal trend study. The results of this study presented in Chapter 4 served to answer the
overarching research question (RQ) posed in the introduction of this thesis:

Overarching RQ: How do people react to a structural change that impacts their
behaviour over time?

In addressing this overarching research question, two sub-research questions were developed. The
first (RQ1) and second research question (RQ2), which were addressed quantitatively using
structural equation modelling and multi-group analyses aimed at understanding how people react to
a forced behaviour change in the natural environment (i.e., the Australian single-use plastic bag
phase out). In addressing RQ1 and RQ2, this research inquiry adopted a quantitative approach (cf.
Section 3.3).

A detailed discussion of how the findings of the study have addressed RQ1 and RQ2 is presented
in this chapter. The theoretical and managerial contributions of this overall research are then
presented, followed by a consideration of the study’s limitations. Finally, directions for future
research are also proposed.

5.2 Changes in attitude-, norm- and perceived behavioural control
over time
The first research question (RQ1): What is the impact of the Australian single-use plastic bag
removal on attitudes, social norms, and perceived behavioural control over time? sought to
establish how attitudes, social norms and perceived behavioural control including their influence on
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behavioural intention change over the course of the plastic bag phase out. The next sections will
discuss the findings to answer RQ1.

5.2.1 Attitudes: Hedonic and utilitarian
The attitudinal element of the Theory of Planned Behaviour (TPB; Ajzen 1991) was divided into
hedonic attitudes and utilitarian attitudes. Structurally, both hedonic and utilitarian attitudes were
non-significant as predictors of intention to use reusable shopping bags two to three weeks before
the implementation of the plastic bag phase out (T1). This, however, changed over time and hedonic
attitudes were found to be negatively influencing behavioural intention both during the transition
(T2) as well as six months after the phase out was implemented (T3).

This finding partially supports the hypothesis (H2) and suggests that at least hedonic attitudes were
impacting participants’ behavioural intention to use reusable bags adversely since the
implementation of the phase out in T2. The negative influence of hedonic attitudes was found to be
similar in T3. In line with Cohen’s (1988) cut-off values for statistical power, the strength of the
negative relationship for T2 and T3 was small for hedonic attitudes (between .1 and .2). The small
effect sizes are lower than those found in meta-analyses on the attitude-intention relation (e.g., 0.57
(McEachan et al. 2011); 0.40 (Hagger et al. 2002); 0.49 (Armitage & Conner 2001)). Multi-group
analyses of utilitarian attitudes revealed no significant differences between the groups T1 and T3
(H3). Thus, as attitudes are considered to activate, drive and direct goal-oriented behaviour (Ajzen
2005), an individuals’ intention to use reusable shopping bags was weakened by a negative influence
from hedonic attitudes. Consequently, the results indicate that a forced pro-environmental behaviour
change appears to have negative outcomes when it comes to the influence of attitudes on behavioural
intentions. However, TPB’s assumption that behaviour is mostly under volitional control (Darnton
2008) may not hold when it comes to forced behaviour changes.

The lower influence of attitudes on behavioural intention compared to previous meta-analyses (i.e.,
McEachan et al. 2011; Hagger et al. 2002; Armitage & Conner 2001) may be explained by the
forced nature of the behaviour change. Experimental work using cognitive dissonance theory has
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shown that volitional decisions exert greater effects on attitudes than forced decisions (Festinger &
Carlsmith 1959). Research using self-determination theory also linked volitional decisions with
sustained participation in pro-social behaviours when compared to forced decisions (Deci et al.
1999; Deci & Ryan 1985; Williams et al. 1996). Participants, however, did not have a choice in the
phase out of single-use plastic bags. Therefore, attitudinal influences may have been of lesser
importance. In the context of this study, this is important considering the potential for a reversed
relationship between attitudes and behaviour.

‘Attitudes following behaviour’ is particularly prevalent in spillover research (Austin et al. 2011;
Nash et al. 2019), drawing upon Cognitive Dissonance Theory (Festinger 1957) and Self-Perception
Theory (Bem 1972). According to Cognitive Dissonance Theory (Festinger 1957), people are
generally driven to establish or preserve harmony with their attitudes and behaviour. When attitudes
and behaviour are out of balance, for instance due to enacting a new pro-environmental behaviour,
people are said to strive to remove the perceived discomfort caused by the dissonance between
behaviour and attitudes through forming attitudes in line with the newly adopted behaviour (e.g.,
Thøgersen 2004). Complementary, Self-Perception Theory (Bem 1972) purports that people often
use their behaviour to inform their attitudes and in turn, their self-identity, particularly in light of a
lack of attitudes to a new behaviour (e.g., Holland et al. 2002 on being a “recycler”). The ‘attitudes
following behaviour’ principle, however, appears to be problematic in the face of extrinsically
forced behaviour changes as people need to feel they had made their commitment voluntarily
(Lokhorst et al. 2013). For example, the findings of this study complement the results gained from
Thomas et al.’s (2016) evaluation of the Welsh single-use plastic bag ban. While their study did not
measure the impact of the phase out on the relationship between attitudes and behavioural intention,
Thomas et al. (2016) only observed minimal changes in the level of environmental attitudes.
Likewise, Sharp et al.’s (2010) investigation of the South Australian single-use plastic bag phase
out was not able to detect positive attitudinal changes as a result of the proscription. Thomas et al.
(2016) as well as others (e.g., Austin et al. 2011; Truelove et al. 2014) expound that one possible
explanation for the absence of significant positive attitudinal developments following a forced
behaviour change may be due to the extrinsic nature of the intervention. Truelove et al. (2014) argue
that a problem with using consistency theories to explain drivers of positive attitudinal
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developments lies in their emphasis on identity and threats to consistency. A single-use plastic bag
phase out, however, is considered an extrinsic motive to change behaviour in order to avoid paying
a fee (Poortinga et al. 2013). These relationships may partly be explained by self-determination
theory (Ryan & Deci 2000), which postulates that motivation can be arranged along a continuum
from intrinsic to extrinsic motivation.

While intrinsic motivation revolves around behaviour that is performed out of personal enjoyment
and satisfaction, extrinsic motivation regards behaviours that involve external rewards and
punishments. Thus, external changes through legislation (e.g., the Australian single-use plastic bag
phase out) could reduce the likelihood of positive developments in the relationship between attitudes
and intention as they remove crucial intrinsic motivation, which appears to be an important
motivator for positive changes to occur (Truelove et al. 2014). This may therefore explain the
negative influence of hedonic attitudes on behavioural intention found in this research at the start of
the phase out in T2. For example, related studies showed that plastic bag levies can undermine the
development of positive attitudes towards the behaviour when people are more focussed on personal
costs rather than acting out of environmental concern (Jakovcevic et al. 2014). In addition, as
Thomas et al. (2016) point out, perceived competence as a result of enhanced knowledge and selfefficacy (Thøgersen 2012) does not necessarily translate to an increase of intrinsic motivation.
Intrinsic motivation is increased when paired with a perception of autonomy in the behaviour (Ryan
& Deci 2000), which is unlikely when change is driven extrinsically.

The negative relationship between attitudes and intention may also be attributable to how attitudes
were measured in this research. This study employed a semantic-differential scale with a focus on
hedonic and utilitarian elements to understand attitudinal changes following forced behaviour
change interventions. Structurally, the negative trend of attitudes may suggest that using reusable
shopping bags is neither “fun” (i.e., hedonic) nor “functional” (i.e., utilitarian). Sharp et al.’s (2010)
study on the South Australian single-use plastic bag phase out in 2009 offer some explanation for
the decrease in hedonic attitudes over the course of the first 6 months since the implementation in
Australia (i.e., New South Wales (NSW), Victoria (VIC), Queensland (QLD) and Western Australia
(WA)). Their study found that roughly 80% of people claim to use at least some store-supplied
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single-use plastic bags weekly (Sharp et al. 2010). A lack of freely available single-use bags
therefore could result in a loss of “functionality”, given they cannot be used for other shopping
purposes such as using them as bin bags, taking lunch to work or to store dirty/wet sports kits. The
disruption caused by a loss in functionality could have negative effects on hedonic attitudes. For
example, Convery et al.’s (2007) review of the Irish plastic bag levy revealed feelings of guilt
amongst shoppers when forgetting their reusable bags, which should negatively impact their hedonic
attitudes towards the behaviour. In addition, a range of media reports in Australia suggest that the
phase out seemed to have caused “fury”, “rage” and “anger” among citizens who voiced their
displeasure at the phase out (e.g., Hatch 2018; Knight 2018). Some customers also acted out their
disappointment and responded with stealing baskets and trolleys (Chung 2018) or grabbing
supermarket staff by the throat (Dalton 2018). While these examples are not representative of most
shoppers, the negative trend portrayed by the Australian media appears noteworthy. Thus, it seems
that the implementation of the Australian single-use plastic bag phase out had negative
repercussions for the influence of hedonic attitudes on participants’ intention of adopting the use of
reusable bags, at least from the start of the implementation in T2.

In summary, the findings of this study add to the mixed nature of evidence on attitudinal changes as
a result of forced behaviour interventions (Austin et al. 2011; Thomas et al. 2016). Uncertainty
remains around the negative changes in the relationship between attitudes and intention observed
after the phase out. Earlier studies revealed that externally driven interventions tend to undermine
intrinsic motivations (Evans et al. 2013; Thøgersen & Crompton 2009; Thomas et al. 2016). As a
result, the development of an environmental identity or environmental concern are limited, which
in turn may make positive attitudinal changes less likely (Truelove et al. 2014). Similarly, the
extrinsic nature of the intervention may contribute to the unexpected negative changes in the
relationship between attitudes and intention. However, an important future research question that
emerges from the findings is how future forced behaviour change interventions can reduce (increase)
the likelihood of negative (positive) changes between attitudes and behavioural intention.
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5.2.2 Social norms: Normative and informational social infl.
The influence of social norms on participants’ intention to use reusable shopping bags was divided
into informational social influence and normative social influence (Deutsch & Gerard 1955). As
Keizer and Schultz (2018) explain, informational social influence (i.e., the desire to be correct) is
mainly guided by descriptive norms, which reflects a person’s perception of what most people are
actually doing. Normative social influence (i.e., the desire to gain social approval or avoid social
sanctions) is driven by injunctive norms, which represent a person’s perception on what most people
ought to be doing. In this study, informational social influence was found to positively predict
intention to use reusable shopping bags at all phases (H4). While there were no differences between
the groups in terms of the influence of informational social influence on the intention to use reusable
bags (H9), the effect sizes observed were medium to large (T1 = 0.649; T2 = 0.607; T3 = 0.482). As
a result, the impact of informational social influence on behavioural intention to use reusable
shopping bags was a key factor, predominantly displaying participants’ concern with doing the
“right thing”.

Overall, this finding confirms the importance of informational social norms in the Theory of Planned
Behaviour (TPB; Ajzen 1991). The normative element describes that a person’s behavioural
intention is largely dependent on the assumed approval of “important referent others” including
family and close friends (Morris et al. 2015). The findings in this study show that participants
appeared to be inclined to accept information on using reusable shopping bags from their important
others as well as other people. This also connects with research on social networks, which play an
important role in the spread of information (Christakis & Fowler 2009; Granovetter 1978; Rogers
1995). In fact, as Abrahamse and Steg (2013) explain, information is likely to affect behavioural
decisions when the information is provided through important others, which provide a conduit for
social influence.

Level analysis also revealed positive changes in informational social influences between the groups
T1 (3.55) and T2 (3.88) as well as T1 (3.55) and T3 (4.07) (cf. Section 4.7). Thus, informational
social influence was significantly higher in T2 and T3 than in T1, supporting H5. This highlights an
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increase in participants’ awareness and/or observability of others using reusable bags since the
implementation of the plastic bag phase out. However, some caution is advised when interpreting
these results as both norm variables showed some extent of multicollinearity (cf. Section 4.5.3). The
reason for this may be related to the conceptual proximity of both descriptive and injunctive norms.
In fact, both descriptive norms and injunctive norms can appear similar as they can co-occur where
one type of norm can imply the other (Blanton et al. 2008), despite their distinct and independent
influence on intentions and behaviour (Cialdini et al. 1990; Kallgren et al. 2000; Manning 2009;
Reno et al. 1993; Rivis & Sheeran 2003). Also, descriptive and injunctive norms can appear similar
as describing what most people do inherently introduces injunction (Burchell et al. 2013). In other
words, “‘most people do this’ becomes ‘people should do this’” (Burchell et al. 2013, p. 2).
However, given the issue of multicollinearity was only marginal or moderate and still in line with
common cut-off values, interpretation and inclusion of the results was deemed acceptable.

These positive changes in informational social influence seem to be consistent with previous
research. For example, reviewing earlier single-use plastic bag bans in Australia, Cherrier (2006)
finds that shoppers were aware of others when describing their reusable bag behaviour. A range of
other studies suggest that people tend to use the behaviour of others through descriptive norms as a
guide for their own actions, specifically when facing uncertainty (e.g., Cialdini 2009; Cialdini and
Goldstein 2004; Griskevicius et al. 2006; Morris et al. 2015). The enhancements in informational
social influence may also suggest that the forced removal of single-use plastic bags has sparked the
emergence of an “anti-plastic bag norm” (Clapp & Swanston 2009), making the use of reusable bags
“normal”.

A non-significant difference between the groups in terms of informational social influence,
however, was unexpected (H6) particularly given the external character of the intervention.
Typically, as a norm becomes internalised (also known as personal norms; Schwartz 1977; Schwartz
& Howard 1982), the lesser the ability for people to consciously recognise the origin of their
behavioural decisions, unless actively prompted. In other words, once a new norm that is perceived
to be supported by reference groups and others is learnt and adopted, the behaviour becomes
increasingly automatic. This is in line with research which suggests that social norms are context-
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specific and typically need to be activated (Biel & Thøgersen 2007). Such an activation process,
however, is often unconscious, does not involve a high degree of cognitive effort and will show
some inertia, unless major environmental changes occur (Bicchieri 2002). Given the single-use
plastic phase out could be considered a major environmental change (Poortinga et al. 2013), the
stronger influence of (and susceptibility to) informational social influences throughout the phase out
could reflect a continuously high cognitive effort. For example, Poortinga et al. (2013) assert that in
the face of a plastic bag charge consumers are forced to make a conscious decision on whether to
use or not use a reusable bag. This is in line with the habit discontinuity hypothesis, which suggests
that when context change disrupts a person’s habitual behaviour, more cognitive effort is involved
in which behaviour is more likely to be deliberately considered (Verplanken et al. 2006; Wood et
al. 2005). As time goes by, however, and people start to adapt their behaviour in line with the
intervention, norm activation becomes less important and eventually becomes unconscious (or
habitual; Poortinga et al. 2013). Despite a decline in the strength of informational social norms (cf.
Section 4.6.1) over time, this study was unable to support this as group differences remained nonsignificant (4.6.2). Additional lines of research indicate that conformity to social norms does not
necessarily involve cognitive elaboration (unless drastic changes to environmental factors occur;
Bicchieri 2002) yet and proposes a more automatic process of imitation, for instance via a
“perception-behaviour expressway” (Bargh 2006; Bargh et al. 2001; Chartrand & Bargh 1999).
However, when actively prompted, informational social influences of using reusable bags seemed
to have remained cognitively accessible, which may indicate that the target behaviour has not yet
been fully automated, at least when it comes to the conscious processing of social norms.

Conversely, however, the relationship between normative social influence and intention was found
to be non-significant at all three phases (H7 & H9). Multi-group analyses also revealed no changes
between the groups T1, T2 and T3. Further, no meaningful effect sizes were observed (Cohen 1988).
Thus, injunctive norms in the form of social pressure appeared to be far less important for
participants’ intention to use reusable shopping bags compared to informational social norms (i.e.,
descriptive norms). In other words, the desire for social acceptance or rewards, including norm
violations did not seem to be at work when it came to the plastic bag charge transition. This contrasts
with previous research, which suggested that normative social influences can have a strong impact
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on pro-environmental behavioural intentions. For example, a review of intervention studies aimed
at household energy conservation by Abrahamse et al. (2005) provided evidence for the
effectiveness of social rewards. However, their review and other studies (e.g., Jachimowicz et al.
2018; Reno et al. 1993; Schultz et al. 2007) focussed mostly on voluntary behaviour change. In
addition, level analysis did not reveal any differences in the means of normative social influences
between the groups (H8).

There are a few possible explanations for the discrepancy between the significant effects of
informational social influences on intention and the non-significant effects of normative social
influences on behavioural intention in this study. First, in the extant literature, normative social
influences appear to be under-detected (Fiske et al. 2010), which could explain the differences found
in this study. For example, both Cialdini (2005) and Nolan et al. (2008) showed that normative
social influence significantly impacted on behaviour. Follow-up investigations, however, revealed
that people rated normative information as least motivating. Using norms as a behavioural guide,
therefore, is not always consciously recognised by people (Bergquist et al. 2019). Subsequently, this
leads to an under-detection of their influence on behavioural intention. In fact, conforming to others
may occur automatically (Bargh 2006), which can limit a person’s ability to attribute behaviour
adaptation to normative social influence.

Second, the differences in people’s normative influences (i.e., the desire to act right vs the desire to
be liked) on their behavioural intention to use reusable shopping bags may be linked with the
extrinsic character of the intervention. Thøgersen (2006) draws on an extensive range of social
norms constructs and their underlying motives to arrive at a norm taxonomy, which suggests that
norms differ in their extent of internalisation. Here, the motivational basis for descriptive norms is
activated externally. This indicates that the process of conformity is motivated by acting adaptively,
which resonates with the significant relationship of informational social influences and intention
found in this study. Injunctive norms, however, are considered less externally motivated and rather
originate in a person’s belief about what others think one should or should not do (Bergquist et al.
2019). This argument is supported by studies that did reveal a significant impact of normative social
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influences on intention as they mostly focused on intrinsic, voluntary behaviour change (i.e.,
Abrahamse et al. 2005; Jachimowicz et al. 2018; Reno et al. 1993; Schultz et al. 2007). The extrinsic
nature of this study’s intervention, therefore, appeared to be constraining the activation of normative
social influences (i.e., injunctive norms) in this study, which resulted in a non-significant
relationship. In addition to this, a randomised controlled trial on energy conservation by Pellerano
et al. (2017) finds that the combination of extrinsic and intrinsic incentives can undermine social
norms. In other words, highlighting extrinsic incentives could crowd out the effect of social
comparison as the frame changes from social to monetary. Consequently, this could limit or reduce
the efficacy of normative social influence, which may have occurred during the Australian singleuse plastic bag phase out.

In summary, the Australian single-use plastic bag phase out appears to have activated the influence
of informational normative mechanisms, which displays participants’ susceptibility to social
influence in the form of reference groups. The impact of informational social influence over the
course of the phase out remained moderately strong with a medium to large effect sizes two to three
weeks before, during and six months after the implementation. Somewhat surprisingly, however,
the desire to do the “right thing” was of greater influence. The desire to conform to others in search
for social approval remained non-significant over the course of the implementation. One explanation
may relate to the extrinsic nature of the intervention. Research suggests that externally motivated
behaviour resonates with descriptive norms (i.e., informational social influence), while intrinsically
driven changes appear to support injunctive norms (i.e., normative social influence). In addition,
previous research indicates that normative social influences are prone to under-detection as people
underestimate or fail to recognise the impact of others. Ultimately, despite the growing literature on
the effects of social norms as part of behaviour change interventions, additional research is needed
to determine how extrinsic incentives interact with informational and normative social influences.

Another important issue that arises from this research concerns the operationalisation of social
norms. The results revealed that the way norms grouped together as part of the Exploratory Factor
Analysis (EFA) could also be viewed through the lens of proximal and distal factors that may
influence behaviour. Here, of proximal character were informational social influences, which were
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represented by the influence through important others (i.e., family and friends). Normative social
influence can be associated with social pressure from ‘others’. In fact, previous research suggests
that norms of proximal character (i.e., in-group members such as family and friends) are more
critical to one’s identity, and therefore, more influential compared to out-group members (Wilder
1990). For example, proximal reference group members (e.g., friends and family) have shown have
a greater influence than distal reference members on drinking attitudes and behaviour (Borsari &
Carey 2003; Korcuska & Thombs 2003; Lewis & Neighbors 2006). Given this research found a
stark contrast between proximal and distal social norms, future research is needed to assess how
proximal social norms can be exploited even more effectively when it comes to promoting proenvironmental behaviour.

5.2.3 Perceived behavioural control
Perceived behavioural control (PBC) was a significant predictor of behavioural intention to use
reusable shopping bags two to three weeks before (i.e., T1), during (i.e., T2) and six months after
the implementation of the phase out (i.e., T3). As expected, the relationship between PBC and
intention was found to be positive at all three data collection stages (H10). This positive impact of
PBC on intention was of medium effect size throughout the implementation, with T1 showing a beta
of 0.298, T2 a beta of 0.298 and T3 a beta of 0.332 (Cohen 1988). The small to medium effect sizes
are lower than those reported by meta-analyses on the PBC-intention relationship (e.g., 0.4; Hagger
et al. 2002). Multi -group analyses did not reveal any differences between the groups in terms of the
strength of the influence of PBC (H12). Structurally, this means that PBC exerted a relatively strong
influence on behavioural intention at all three phases. This finding was unexpected, providing the
disruption of a routinised or habitual behaviour typically leads to a loss of behavioural control
(Verplanken & Roy 2016; Verplanken et al. 2008; White et al. 2019; Wood & Neal 2009), which
was assumed to enhance the negative influence of PBC.

The absence of a significantly higher influence of PBC on intention during the transition (T2) may
be related to the decision that Coles, one of the two major Australian supermarkets (Roy Morgan
2019), resumed the provision of free single-use plastic bags two to three weeks after they removed
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them in July 2018 (Stuart et al. 2018). While this was supposedly an “interim measure”, the
supermarket argued that consumers “needed more time to adjust” and therefore, reversed to giving
away free plastic bags until the end of August 2018 (Hatch 2018). Thus, it may be possible that
participants who mostly shopped at Coles may not have experienced slightly higher control over
their behaviour during the phase out as they could fall back into previous behaviour patterns of using
plastic bags if they had forgotten their reusable bags. In fact, the temporary prolonging of the actual
phase out may have softened the influence of PBC on intention, considering that “without
reinforcement, there can be no habit” (Lally et al. 2010, p. 999). For habitual behaviours to develop
and persist, regularly encountered contextual cues are required (Kurz et al. 2014). This regularity
(i.e., free single-use plastic bags have been removed) one month after the transition was disrupted
as Coles resumed making free plastic bags available. In turn, this may have compromised habit
development due to “missed opportunities” (Lally et al. 2010). Lapses or missed opportunities may
be similar to Coles’ reversal to freely available plastic bags, considering roughly half of the
participants in this study were given the option to fall back into previous behaviour patterns without
financial penalties. For example, Armitage (2005) who examined the development of exercise habits
over a 12-week period found that a week’s worth lapses in performing the behaviour was a negative
predictor of future performance and hindered habit acquisition. Thus, the extra month of free plastic
bags may partly explain the absence of a stronger impact of PBC on intention to use reusable bags
during the transition. Additionally, media coverage and informational campaigns before the phase
out online and in-store by both supermarkets may have prepared participants mentally for the
looming phase out (e.g., Dulaney 2017). The increased awareness, recognition and knowledge in
turn could have reduced the impact of PBC on intention during the transition, which has shown to
be effective in combination with structural strategies (Steg & Vlek 2009).

In contrast to the structural analysis, the results of the level analysis revealed differences in PBC
between the groups T1 (3.22) and T3 (3.52). While PBC was at its highest point postimplementation, the expected low point during the transition in T2 (3.40) was not supported (H11).
Instead, a gradual increase in PBC over time was found. On the one hand, this finding was expected
and suggests that six months after the ban, people feel more confidence again in their ability to use
reusable shopping bags. This is in line with previous research, which indicates that habits roughly
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take three months to be learnt. For instance, Lally et al. (2010) showed that for people to reach
automaticity, the median time revolved around 66 days after the initiation. This is also in accord
with the findings of Poortinga et al.’s (2013) evaluation of the Welsh single-use plastic bag charge,
who find stronger habitual responses to the introduction of the charge six months after the
introduction of the charge. A significantly higher PBC post-implementation also resonates with
research, which suggests that for new behavioural routines to develop and take hold, consistent
contextual cues are required when the situation is encountered (Verplanken & Roy 2016;
Verplanken et al. 2006; Wood & Neal 2007).

On the other hand, it was expected that during the transition, participants would perceive less
behavioural control over their use of reusable bags due to the disruption of their overall shopping
routine. A possible explanation for the gradual incline rather than sudden dip of PBC during the
transition may be linked to communication around during the transition phase, both from the media
and government (e.g., Dulaney 2017; Kilvert 2018). Additionally, retailers communicated the
forthcoming transition online on their websites as well as via posters and flyers in-store, weeks
before and during the phase out. Providing information on why a desired behaviour is more
environmentally friendly is adding to the relevant knowledge people need in terms of the actions
and consequences of the behaviour in question (Peattie & Peattie 2009; Sussman & O'brien 2016).
It may be possible that the combination of information from different sources along with
environmental changes in the context in which the behaviour occurs have helped participants
prepare for the looming change. Thus, a significant drop in PBC was averted.

In summary, PBC was consistently influencing behavioural intention positively before (T1), during
(T2) and after (T3) the implementation of the phase out. Contrary to expectations, no differences in
the strength of the influence over time were found. A potential explanation for the lack of differences
in impact of PBC on intention to use reusable bags may relate to the temporarily continued provision
of freely available plastic bags by one of the major Australian supermarkets. Another possible
inference is that the public discussion in the media as well as informational campaigns from
supermarkets themselves added to the mental preparedness of participants going through the change.
This supports prior evidence, which suggested that for interventions to change behaviour effectively,

165

complementing both informational as well as structural strategies is key (Johnstone & Hooper 2016;
Steg & Vlek 2009). The effectiveness of the combination of approaches may also be reflected in the
differences in PBC before the transition compared to six months after the phase out, suggesting an
increased level of control. This in turn may indicate learning as well as habitualisation of using
reusable bags. However, further research should be undertaken to understand precisely which
factors of the single-use plastic bag phase out in Australia contributed to the overall positive
developments of behavioural control over the course of the implementation. Specifically, given the
aim of preserving participants’ confidence in their ability to carry out the new behaviour, future
interventions would benefit from understanding which aspects of informational and structural
strategies lead to a strengthening, rather than weakening of PBC.

5.2.4 Behavioural intention
Overall, the level of behavioural intention to use reusable shopping bags was found to be different
between the groups T1 (4.07) and T2 (4.44) as well as T1 (4.07) and T3 (4.53). The significant
increase in behavioural intention to use reusable bags from two to three weeks before the phase out
(T1) to during the transition (T2) and six months later (T3) (H15) appears to signify the desired
behaviour change. This is a positive outcome of the intervention given intentions are the best
predictors of actual behaviour (Armitage & Conner 2001). Thus, participants seemed to have
changed behaviour to using reusable shopping bags once the phase out of single-use plastic bags
was implemented. This finding confirms previous studies on the evaluation of plastic bag charges
(e.g., via levies), which found evidence for an uptake in the desired behaviour as a result of the
intervention (Convery et al. 2007; Poortinga et al. 2013; Thomas et al. 2019). These results also
further support the idea of using structural approaches in combination with informational initiatives
to bring about change, a strategy, which has been highlighted by several authors (e.g., Gordon 2013;
Hargreaves 2011; Johnstone & Hooper 2016; Shove et al. 2012; Spotswood et al. 2017; Steg & Vlek
2009; Welch 2016).

5.2.5 Summary of findings for RQ1
Taken together, this research has addressed RQ1 by providing empirical evidence on the impact of
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a forced behavioural change (i.e., the Australian single-use plastic bag phase out) on attitude-, normand perceived behavioural control-development over time. The results show that most changes in
informational social influence, PBC and behavioural intention as a result of the single-use plastic
bag phase out were in accordance with prior research. However, the negative changes in the
influence of utilitarian attitudes as well as the lack of correlation of normative social influence with
intention to use reusable bags were unexpected. These are important issues for future research.
Specifically, further work is required to understand how negative changes in the influence of
attitudes as part of structural approaches can be minimised. In addition, examining the lack of
correlation between normative social influence and behavioural intention could further work on
ultimately improving the effectiveness of pro-environmental behaviour change interventions. The
results also indicate that the use of the Theory of Planned Behaviour (Ajzen 1991) was useful in
mapping out the different individual factors that are engaged in light of a forced behaviour change.
Additional theoretical findings are discussed in section 5.4.3.

5.3 Spillover behaviour
The objective of the second research question (RQ2): Does the removal of single-use plastic bags
in Australia lead to the uptake of related pro-environmental behaviours (i.e., spillover behaviours)?
was to explore whether people engage in other, related pro-environmental behaviours (i.e., spillover
behaviour) as a result of an initial intervention. The following sections will discuss the findings to
answer RQ2.

5.3.1 Spillover and the influence of behavioural intention and PBC
The outcomes of this study did not find differences in the level of spillover behaviour between the
groups T2 (2.85) and T3 (2.90). Thus, the results indicate an absence of spillover effects as a result
of the Australian single-use plastic bag phase out, adding to the mixed body of evidence on spillover
research (Austin et al. 2011). These findings resonate with previous studies, which were unable to
demonstrate conclusive support or a lack of positive spillover altogether. For instance, Lacasse
(2019) only found limited or relatively small spillover effects when studying whether the purposeful
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adoption of a new pro-environmental behaviour could spill over into a wide range of other,
individual pro-environmental behaviours. Similarly, no spillover effects were found in Poortinga et
al.’s (2013) evaluation of the Welsh single-use plastic bag. On the other hand, data from studies by
Sintov et al. (2019), Van der Werff et al. (2014) or Steinhorst et al. (2015) suggest that positive
spillover can indeed occur due to a change in an initial behaviour. Some authors attribute the
inconsistencies in findings to a lack of conceptual clarity (Verfuerth et al. 2019). Others point to the
absence of a general, recognised theory and inconsistent measurement techniques, which may
explain the sometimes ambiguous or underwhelming results found in spillover research (Austin et
al. 2011; Thøgersen 1999; Thomas et al. 2016).

A possible explanation for the absence of spillover effects in this study could be related to the initial
targeted behaviour itself. As pointed out by Poortinga et al. (2013), reusable shopping bags may not
be an appropriate catalyst behaviour to engender other, related pro-environmental behaviours. As
the authors explain, cognitive dissonance can emerge and therefore, encourage additional changes
to other behaviours if the initially targeted behaviour is indicative of an internal disposition (i.e.,
environmental values or environmental identity). In relation to this, the extrinsic nature of the
change may have prohibited spillover, given the potential motivation for participants to avoid the
costs of a plastic bag rather than being driven by environmental values.

Likewise, the issue of extrinsically motivated behaviour changes is also portrayed through the lens
of reactance theory. Reactance theory suggests that people value their perceived freedom of choice
and any threats to this freedom may result in negative reactions (Brehm 1966). Negative reactions
can be caused by prior access that has been removed by an interference. In turn, this can lead to an
increased desire to want, or to possess, the item that was removed more than before (Brehm 1966;
Brehm & Brehm 1981; Font & Hindley 2017). Thus, the negative correlation of attitudes with
intention to use reusable bags found in this study (cf. Section 5.2.1), paired with the adverse
anecdotal observations reported by the news media may have caused a certain degree of reactance
among participants. The rather negative sentiment towards the plastic bag phase out, therefore, may
have prevented the likelihood of positive spillover effects.
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The hypothesised relationships between behavioural intention to use reusable shopping bags and
SPB (H16) as well as between PBC and SPB (H13) were not supported. A possible explanation for
the absence of correlation may be that the items reflected in both PBC and behavioural intention
were solely geared towards using reusable bags. The items used for SPB, on the other hand, included
both closely (e.g., “I avoid plastic packing when I have a choice”) and less closely-related
behaviours (e.g., “I eat less meat”). Therefore, the disconnect between the traditional TPB items and
SPB may have resulted in an absence of correlation between the variables.

In a recent review on spillover by Galizzi and Whitmarsh (2019, p. 2), the authors as well as other
scholars in the field (e.g., Dolan & Galizzi 2015; Nash et al. 2017) point out that “[…] the two
behaviors must be different (i.e., not related components of a single behavior), sequential (i.e.,
behavior 2 follows behavior 1), and sharing, at a conscious or unconscious way, an underlying
motive (i.e., an overarching goal or a ‘deep preference,’ such as, for example, pro-environmentalism
or a healthy life)”. To reflect the sequential nature of spillover, the SPB items in this study were
introduced with “As a result of using reusable shopping bags…”, to anchor responses in the initial
intervention. Some of the behavioural items included “I avoid plastic packing when I have a choice”,
“I refuse plastic straws” and “I have started to look for products that are less harmful for the
environment”, all of which could be considered sharing an overarching pro-environmental
motivation and “closely-related”. However, it is subject to debate whether some of the remaining
items go beyond “closely-related” as they included “I cycle or use public transport as often as I can”,
“I use less resources in general”, “I eat less meat” and “I try to pay attention to fuel efficient driving”.
Therefore, the findings in this study on spillover behaviour need to be interpreted with caution as
the variety of spillover items in the SPB construct may have caused uncertainty in the findings.
Some of the items could be considered “closely-related” and some others may not.

Overall, however, given the inconsistencies in literature, there is inconclusive evidence of what
behaviours may be regarded as appropriate for inclusion when measuring spillover. For instance, in
contrast to the definitions of “closely-related” spillover behaviours above, some studies have
observed broader behavioural shifts across different behavioural clusters. In the Netherlands, fuel
efficient driving was found to relate with intention to eating less meat (Van der Werff et al. 2014).
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In Denmark, the purchasing of green products was linked with spillover effects into increased uptake
of a range of behaviours, including the use of public transport, recycling, water and energy
conservation, and volunteering for a green cause (Lanzini & Thøgersen 2014). Thus, it remains to
be explored whether one can arrive at a consistent and complete definition of “closely-related”
spillover behaviour.

Taken together, it appears that neither PBC nor behavioural intention increase the likelihood of
doing other, related, pro-environmental behaviours. However, a note of caution is due here since the
findings may be influenced by the different behavioural items that encompass the SPB construct.
An issue that has been emphasised in the spillover literature is the need for related behaviours to be
perceived as “similar” to the initial behaviour driven by an intervention (Thøgersen 1999). Several
authors have highlighted that spillover is most likely to occur in “closely-related” behaviours
(Gregory-Smith et al. 2015). Further, spillover typically appears in behaviours that are spatial and
temporally similar (Thøgersen & Ölander 2003), which was partly confirmed in a study by Margetts
and Kashima (2017). Their findings indicate that behaviours involving similar resources (e.g., time
and/or money) had a stronger effect on the extent to which spillover effects could occur. For
example, a study by Thøgersen and Crompton (2009) implies that spillover is more likely to occur
when the behaviour is low-cost as well as perceived “simple and painless”. However, the SPB items
used in this study could be considered varied with respect to the resources required to do them,
which may have caused inconsistencies in findings.

5.3.2 Moral licensing effects
Moral licensing, which is a type of negative spillover (Maki et al. 2019; Nilsson et al. 2017) was
initially part of the hypotheses that were to be tested in this study. However, moral licensing was
discarded from the measurement model due to significant cross-loadings with spillover behaviour,
which were validated by multicollinearity issues using collinearity diagnostics (cf. Section 4.5.2).
An implication of this overlap found is the possibility that spillover and moral licensing may be two
ends of the same spectrum. In other words, the correlation revealed in this study may be related to
the conceptual similarity of both constructs, spillover representing the positive end while moral
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licensing reflects the negative end. Future research will be needed to explore the possibility of
devising a positive/negative spillover scale, plotting various spillover behaviour on one dimension
with positive and negative scale ends (e.g., ranging from “Always” to “Never” or “Strongly agree”
to “Strongly disagree”) while anchoring them with the initial intervention.

5.3.3 Summary of findings for RQ2
In summary, this study was unable to provide evidence that the Australian single-use plastic bag
phase out could lead to taking up other, related pro-environmental behaviours (i.e., spillover
behaviours). Both behavioural intention as well as confidence in using reusable shopping bags
negatively predicted spillover behaviour. In light of fostering positive spillover behaviour, these
findings are rather underwhelming and add to the relatively varied body of evidence on spillover
behaviour (Austin et al. 2011; Elf et al. 2019; Maki et al. 2019; Xu et al. 2018). Thus, despite the
growing body of research on spillover, further work is required to shed light onto the conditions
under which spillover is more (less) likely. In terms of moral licensing, findings suggest the
possibility of future scale development to explore both negative and positive spillover behvaviour.
These theoretical contributions are further discussed in Section 5.5.2.

5.4 Additional findings
Several additional findings were uncovered at the conclusion of the analysis, which are discussed
in this section. These additional findings include the influence of hedonic and utilitarian attitudes
on spillover behaviour, the influence of informational social influence on spillover behaviour as
well as Theory of Planned Behaviour over time. Some of these findings are worthy of further
investigation in future academic research to add to the use of the Theory of Planned Behaviour when
investigating forced behaviour changes as well as understanding of spillover behaviour.

5.4.1 The impact of hedonic attitudes on spillover behaviour
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The SEM output of the study suggested that hedonic attitudes are directly and positively influencing
spillover behaviour (SPB) during the transition (T2) and six months after the phase out (T3). The
strength of the relationship was of medium effect size with a beta of .395 in T2 and a beta of .295
in T3. Multi-group analyses did not indicate a significant difference between the groups T2 and T3.
Thus, it appears that hedonic attitudes directly and positively influence participants’ tendency to
engage in related pro-environmental behaviours at T2 and T3. In other words, the positive influence
of hedonic attitudes found in this study appears to increase the likelihood of people engaging in
other, related pro-environmental behaviour (i.e., SPB).

Overall, the finding is in accordance with previous research, which indicates that people are more
inclined to engage in sustainable behaviour when they derive some kind of hedonic pleasure or
positive emotions from the behaviour (e.g., Corral-Verdugo et al. 2009; Peter & Honea 2012).
Moreover, this finding suggests that attitudes related to the target behaviour (i.e., using reusable
bags) can positively influence other pro-environmental behaviour (i.e., spillover behaviour). While
prior studies showed that people perceive forced behaviour changes more positively after they have
been introduced (Convery et al. 2007; Poortinga et al. 2013; Thomas et al. 2019), this finding
provides some initial evidence that attitudes of the target behaviour can indeed spillover, and
therefore trigger non-targeted behaviours.

This finding stands in contrast with the negative influence of hedonic attitudes towards behavioural
intention to use reusable bags (cf. Section 5.2.1). The difference in valence regarding the influence
of attitudes on intention compared with the impact of attitudes on other, related pro-environmental
behaviours may be related to the nature of the intervention. As explained in Section 5.2.1, while
extrinsically motivated behaviour changes may trigger initial negative responses attitudinally,
behaviours of volitional character tend to be driven by intrinsic motivations. Given the non-targeted,
related pro-environmental behaviours (i.e., spillover behaviours) were not forced, people may have
perceived some degree of autonomy over their behaviour, which implies intrinsic motivation (Ryan
& Deci 2000) and a possible reason that the influence of attitudes was positive.
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Further work should be undertaken to explore whether attitudes and their influence on SPB remain
positive over time. In relation to this, as Sintov et al. (2019) recommend, automatic thoughts (e.g.,
“I am a wasteful person; however, I’m an environmental person, so I shouldn’t be generating so
much waste” (Sintov et al. 2019, p. 72) that result from engaging in an initial pro-environmental
behaviour can contribute to emotions that influence positive spillover behaviour. The emotions
found in this study, most notably via hedonic attitudes may be reflective of the positive influence of
hedonic attitudes on SPB. Consequently, it would be important for future work to address how
interventions can modify ‘automatic thoughts’ as they appear to alter the resulting emotions and
later pro-environmental behaviour.

5.4.2 The impact of informational social infl. on spillover behaviour
The results of the analysis of the data from the study showed that informational social influence was
significantly correlated with spillover behaviour (SPB) during (T2) as well as post-implementation
(T3). The positive correlation was of medium effect size of 0.364 in T2 and 0.351 in T3. Multigroup analyses revealed no significant differences between the groups T2 and T3. Thus, it appears
that informational social influence (i.e., descriptive norms) can have a direct effect on spillover
behaviour.

This finding adds to resolving the question raised by Sintov et al. (2019), who contemplated whether
norms may influence spillover via the target behaviour alone; or, via direct effects on both target
and spillover behaviour. This finding also somewhat contradicts the notion that descriptive norms
could go beyond influencing other, related pro-environmental behaviour (Schultz 2014). For
instance, despite revealing evidence for the influence of descriptive norms on an initially targeted
pro-environmental behaviour (PEB), Kormos et al. (2015) were unable to find additional influence
of descriptive norms on other, related pro-environmental behaviours. However, their study was not
specifically focused on spillover. In fact, to date, it seems that very little is known about the
influence of informational social influences (i.e., descriptive norms) on spillover altogether (Sintov
et al. 2019). One of the issues that emerges from these findings is whether informational social
normative influences can indeed encourage (discourage) spillover effects. While the findings of this
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study only provide tentative evidence that informational social influences can indeed affect spillover
behaviour directly, further work is required to understand this relationship. For instance, in future
investigations, studies may focus on how the influence of norms on spillover behaviour could be
strengthened as well as positively enhanced.

5.4.3 Other findings
As part of the data validation stage (cf. Section 4.2, Table 4.4), significant different between the
groups for “time spent in store” were revealed. The difference in time spent in the store is
particularly striking when it comes to the category of ‘Less than 30 minutes’, which increased from
27% in T1 to 37% in T2 and 39% in T3. A possible explanation of the significant increase from T1
to T2 as well as T3 may be linked to the disruption caused by the phase out of single-use plastic
bags. Prior research shows that a single-use plastic phase out could be considered a major
environmental change which forces consumers to make a conscious decision on whether to use or
not use a reusable bag (Poortinga et al. 2013). This also resonates with the habit discontinuity
hypothesis, which suggests that when context change disrupts a person’s habitual behaviour, more
cognitive effort is involved in which behaviour is more likely to be deliberately considered
(Verplanken et al. 2006; Wood et al. 2005). In turn, a higher cognitive effort may have meant more
adjustment and deliberation time in-store. Future research is needed to address whether forced
behaviour changes can result in people exerting a higher cognitive effort in conjunction with
prolonged time spent to adjust to the major change in the consumption environment.

5.4.3 Theory of planned behaviour over time
Over the course of the ban, the findings of this study show consistently medium to high levels of
variance explained by the predictor variables in behavioural intention as well as spillover behaviour.
Specifically, 58% in T1, 40% in T2 and 40% in T3 of behavioural intention is explained by the
relations in the path model. For spillover behaviour, variance explained during the transition (T2)
was at 23%, which slightly dropped to 27% post-implementation (T3). Generally, the levels of
variance explained over the course of the phase out for intention and behaviour were slightly lower
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than those found previous meta-analyses on the use of the Theory of Planned Behaviour (TPB;
Ajzen 1991). For example, a meta-analysis by McEachan et al. (2011) reports that the TPB could
explain 19.3% (vs. 17%; 15%) in behaviour and 44.3% (vs. 58%; 40%; 40%) in intention across
studies. Other meta-analyses reported similar prediction levels of intention from TPB predictor
variables, ranging between 42% and 45% variance explained (Armitage & Conner 2001; Hagger et
al. 2002; Rivis & Sheeran 2003; Schulze & Wittmann 2003; Sheeran & Taylor 1999).

Overall, the structure of the TPB over time was stable with exceptions of utilitarian attitudes and
normative social influences. As explained in Section 5.2.2, this was relatively surprising, given the
number of previous studies that have provided evidence for the influence of normative social
influences in a pro-environmental realm. On the other hand, however, only weak or non-significant
relationships were reported in other studies (e.g., Hagger & Chatzisarantis 2006; Hagger et al. 2007).
Thus, while the use of the theory in this study appears appropriate, the non-significant correlation
of normative social influences stands in contrast to previous research.

The strongest predictor of behavioural intention in this study was informational social influences
(T1 = 65%; T2 = 61%; T3 = 48%), followed by PBC (T1 = 30%; T2 = 30%; T3 = 33%) Compared
to studies in a pro-environmental setting, the strong influence of informational social influence
appears to be rather uncommon. Typically, PBC is found to be the strongest (or among the strongest)
predictor of behavioural intention, for instance in sustainable travel mode choice (e.g., Donald et al.
2014; Harland et al. 1999; Wall et al. 2007), recycling (Mannetti et al. 2004) or general beliefs about
pro-environmental behaviour (de Leeuw et al. 2015).

A possible explanation for the strong impact of informational social influence may be due to a
different type of change that occurred as part of the single-use plastic bag phase out. Golembiewski
et al. (1976, p. 134-145) refer to three types of change that may occur (see also Millsap & Hartog
1988); (1) alpha change (i.e., a variation in the level of some existential state, given a constantly
calibrated measuring instrument related to a constant conceptual domain), (2) beta change (i.e., a
variation in the level of some existential state, complicated by the fact that some intervals of the
measurement continuum associated with a constant conceptual domain have been recalibrated) and
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gamma change (i.e., a redefinition or reconceptualisation of some domain, a major change in the
perspective or frame of reference within which phenomena are perceived and classified, in what is
taken to be relevant in some slice of reality). This study aimed at exploring alpha changes measured
by self-reports, triggered by an intervention (i.e., absolute quantitative changes). However, the
forced nature of the behaviour change may also have triggered a beta change, particularly when it
comes to informational social norms. Perhaps the forced removal of single-use plastic bags resulted
in a recalibration of informational social norms. In other words, the structural change may have
caused a change in the participants’ evaluative rating of reusable bag use, thereby recalibrating “the
right thing to do” from two to three weeks before the intervention (T1) to six months after the
implementation (T3). This is an important issue when it comes to the future use of the TPB to
evaluate forced behaviour changes.

Another possible explanation for the strong influence of informational social influences (i.e.,
descriptive norms) may also be related to the extrinsic nature of the intervention. As Thøgersen
(2006) points out, the motivational basis for descriptive norms can be defined as external. Thus,
acting adaptively and “doing the right thing” to protect the environment may be more important
than what others say they do, which resonates with findings by de Leeuw et al. (2015). Their
longitudinal study involving adolescents revealed significant effects of descriptive norms on
intentions to engage in environmentally friendly behaviours. Similar to this research, their study did
not find a correlation between injunctive norms (i.e., normative social influences) and intentions.
An amplifying aspect of the strength of informational social influence in this study may also be
attributable to implicit norms, which can include descriptive norms (Bator et al. 2014) and
situational norms (Aarts et al. 2003). These could take the form of the observable changes in the
consumption environment (i.e., removal of single-use plastic bags in Australian supermarkets and
others using reusable bags), which in turn, function as cues to act adaptively.

In summary, this study offers general support for the use of the TPB in a longitudinal manner to
evaluate the consequences of an externally driven behaviour change intervention, with exception of
normative social influence and utilitarian attitudes. The usefulness of the theory is also in line with
previous studies that have successfully applied the TPB longitudinally in a pro-environmental
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context (e.g., Bamberg & Schmidt 1998; de Leeuw et al. 2015; Heath & Gifford 2002).

5.5 Theoretical contributions
This study used the Theory of Planned Behaviour (TPB; Ajzen 1991) to evaluate the consequences
of the Australian single-use plastic bag phase out. Further, this study integrated spillover behaviour
in the TPB. Therefore, this study contributes theoretically to the longitudinal use of TPB as well as
to the spillover literature.

5.5.1 Theory of planned behaviour
This research makes three main contributions to the literature. First, this study raises important
questions about the attitude-intention relationship in the context of forced behaviour changes. The
weaker as well as negative influence of hedonic attitudes on intention found in this study stands in
contrast with several meta-analyses on the Theory of Planned Behaviour (TPB; Ajzen 1991), which
identified attitudes as the strongest predictor of behavioural intention (e.g., Armitage & Conner
2001; Han & Stoel 2017; McDermott et al. 2015). Consistency theories (e.g., Cognitive Dissonance
Theory; Festinger 1957 & Self-Perception Theory; Bem 1972) as well as empirical work (e.g.,
Comber et al. 2013; Convery et al. 2007; Kurz et al. 2014) however suggest that when behaviour is
forced via a structural change, people tend to align their attitudes after an intervention (rather than
vice versa; cf. Section 5.2.1). The findings of this study have important implications for the future
use of the TPB to evaluate forced behaviour interventions. An intriguing question that arises is
whether the relationships within the TPB need to be reconfigured to reflect the reverse relationship
of attitudes and behavioural intention when it comes to the evaluation of forced behaviour changes.
Future research is needed to explore whether and how a rearrangement of the TPB framework better
captures the reversed relationship of attitudes and intention, particularly considering forced
behaviour changes.

Second, the present study raises the possibility of an impact of beta changes when using the TPB to
evaluate forced behaviour changes (cf. 5.4.3). While alpha changes are concerned with absolute
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quantitative changes, beta change results correspond with a recalibration of the measurement scale
(Millsap & Hartog 1988). The findings of this study raise the question of the occurrence of beta
changes in informational social influences, perhaps explaining the consistently strong influence on
intention (cf. Section 5.2.2). In other words, the meaning of “the right thing to do” (i.e.,
informational social influences) was shifted from using single-use plastic bags to using reusable
bags over the course of the intervention, reflecting a beta change. This advances our understanding
in using the TPB to evaluate forced behaviour changes, given the possibility of beta changes over
time. To develop a full picture of the impact of beta changes on TPB constructs when evaluating
forced behaviour interventions over time, future research is needed.

Third, the direct influence of informational social influence (i.e., descriptive norms) on behaviour
contribute theoretically to the TPB. As previously found in Manning’s (2009) meta-analysis on the
effects of subjective norms on behaviour in the TPB, descriptive norms can have a direct influence
on behaviour. The findings reported in this study further add to the body of evidence on the direct
effects of informational social influence (i.e., descriptive norms) on actual behaviour. In addition,
considering the strong impact of informational social influences both on intention and behaviour
along with the non-significance of normative social influence over time sheds light on the
conceptual differences between the two constructs, which was also indicated by Manning’s metaanalysis (2009).

In addition, as suggested previously by scholars (e.g., Steg & Vlek 2009; Steinmetz et al. 2016), the
Theory of Planned Behaviour (TPB; (Ajzen 1991) was found to be useful in evaluating the
effectiveness of the Australian single-use plastic bag phase out. The results show that the TPB
variables are good predictors of intention to use reusable bags at all three phases (cf. Section 5.2.1
– 5.2.4), with expectation of normative social influences and utilitarian attitudes. Given its
consistently stable structure over the course of T1, T2 and T3 (i.e., no differences between the
groups over time; cf. Section 4.6.2), this study adds to the growing body of evidence on the utility
of the TPB to evaluate external behaviour change interventions longitudinally. The present study
also provides further support for the predictive validity of the TPB over time, which was shown by
consistently moderate to high explained variance in intention and behaviour by the TPB predictor
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variables at all three data collection phases (cf. Section 5.4.3). Thus, this study recommends the
future use of the TPB when evaluating behaviour change interventions over time.

This study was unable to fully support the utility of extending the TPB to include spillover
behaviour. While PBC and behavioural intention non-significant, both informational social
influences as well as hedonic attitudes were correlated with spillover behaviour. To the author’s
knowledge, this is the first study to use the TPB with an inclusion of spillover behaviour as a
behavioural construct. Therefore, this study provides partial empirical justification for the use of the
TPB in future work on exploring spillover effects. However, more research is needed to unpack the
non-significant relationship of behavioural intention as well as PBC with spillover behaviour,
possibly beginning with exploring item modification (e.g., closely-related vs less closely-related;
cf. Section 5.3.1).

5.5.2 Spillover behaviour
The present study provides further insight into the understanding of spillover effects as a result of
an externally forced behaviour change in the context of reusable bags. First, this study was unable
to demonstrate positive spillover effects, which contributes to the mixed body of research on
spillover behaviour (Austin et al. 2011; Elf et al. 2019; Maki et al. 2019; Xu et al. 2018). However,
an important issue that emerges from this study is related to how spillover behaviour was measured.
Most definitions of spillover assume causality (e.g., Elf et al. 2019; Galizzi & Whitmarsh 2019),
describing it as behaviour A leading to the uptake of behaviour B. However, almost all measures of
spillover in surveys assume causality. In contrast, the present study used the definitional ascription
of causality and anchored responses in the initial phase out by introducing spillover items with “As
a result of using reusable shopping bags…”. However, concomitant variation, establishing timeorder, and the elimination of all other possible causal factors are needed to demonstrate causality.
This is difficult to establish both within controlled experiments and for the present naturalistic timeseries study. Much of the literature from psychology and behavioural economics emphasises that
people do not always recognise the cause/s of their own behaviour (e.g., Kahneman 2011; Tversky
& Kahneman 1974). In addition, as soon as behaviour becomes habitualised, consciously accessing
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the origin of it becomes difficult. As such, a potential question that arises is whether people are
consciously aware of this cause-and-effect relationship, or if spillover behaviours are due to
unconscious processes. In directions for future research, Nash et al. (2019, p. 15) surmise that
“clearly establishing causal links between behaviors is especially problematic due to the many
factors governing decision-making, not all of which an individual will be conscious of.” Our study
provides initial evidence that the operationalisation of spillover may need be to be developed in a
way that does not explicitly emphasise or reveal causality in the measure (Isbanner et al. 2021).
However, more research is needed to explore the viability of other operationalisations of spillover
that reduce the risk of not finding spillover effects, when in fact spillover effects had occurred.

Second, this study found significant correlations between two of the TPB predictor variables (i.e.,
attitudes and informational social influences) and spillover behaviour during the transition as well
as six months after the plastic bag phase out in Australia. While not directly comparable, overall,
the effect sizes reported in this study appear to be higher than those observed in previous studies
(e.g., Austin et al. 2011; Lanzini & Thøgersen 2014; Thøgersen & Ölander 2003; Thomas et al.
2016; Van der Werff et al. 2014). In light of the measurement inconsistences and lack of theoretical
frameworks in spillover research (e.g., Austin et al. 2011; Maki et al. 2019; Thomas et al. 2016;
Truelove et al. 2014), the results of this study could assist in laying the groundwork for future
research into spillover effects using the TPB. Ultimately, using the TPB may increase the
comparability and systematic accumulation of evidence of the spillover phenomenon. On a related
note, this study provided some initial evidence that attitudes towards a targeted behaviour A can
have a positive influence on untargeted behaviours B. Future research needs to be undertaken
whether this was possibly due to the external character of the intervention and the difference in the
degree of autonomy people perceive over their behaviour (cf. Section 5.4.1).

Third, the findings of this study confirm the effectiveness of the habit discontinuity thesis (e.g.,
Bamberg 2006; Verplanken et al. 2008; Walker et al. 2014). The results show that when the context
in which an unsustainable behaviour is maintained is structurally disrupted, habit modification
becomes possible. The findings revealed higher perceived behavioural control to use reusable bags
six months after the intervention when comparing it two to three weeks before the phase out (cf.
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Section 5.2.3), in addition to an increase in behavioural intention to use reusable bags (cf. Section
5.2.4). In combination, these findings add to the literature on learning and habit modification in the
face of context disruption (e.g., Verplanken & Roy 2016) and confirm previous findings from
spillover studies (e.g., Poortinga et al. 2013).

Lastly, the significant cross-loadings of moral licensing with spillover behaviour, which indicated
multicollinearity, raise some issues regarding the use of both concepts within the same theoretical
framework. As per most empirical work that investigated moral licensing (see Blanken et al. 2015
for a review), the phenomenon was anchored in the initial intervention (i.e., “If I do good behaviour
A, it’s ok for me to do bad behaviour B”). However, this study was unable to support the use of
moral licensing as attitudes in combination with spillover as behaviour (cf. Section 4.3.1). Whether
the use of moral licensing in combination with spillover behaviour is viable is an important issue
for future research.

5.6 Practical implications
This research also provides practical implications that are beneficial to increasing the effectiveness
of externally forced behaviour change interventions. On a macro-level, this research showed that
the combination of information as well as environmental changes to the consumption situation,
albeit forced, can lead to lasting positive behaviour change outcomes. This corroborates previous
research, which suggests that for interventions to change behaviour effectively, complementing both
informational as well as structural strategies is key (Johnstone & Hooper 2016; Steg & Vlek 2009).
Therefore, it is recommended to continue to address both structural and informational components
in future behaviour change interventions.

For policymakers, the evaluation of the Australian single-use plastic bag phase out revealed that
informational social influences in the form of descriptive norms were key factors for participants’
intention to adopt the desired behaviour. This study revealed that norms of proximal character (e.g.,
family and friends) were particularly influential. Thus, future interventions should emphasise the
use of normative information, for instance in relation to family and friends, as well as others in the
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consumption situation. This new understanding should help to improve predictions of the impact of
future plastic bag charge policies. Further, the negative influences of attitudes during as well as six
months after the phase out of plastic bags may suggest an insufficient provision of information on
the reasons of the phase out. For example, previous research has shown that providing information
on the environmental and/or health impact of meat consumption can reduce red and processed meat
consumption (Wolstenholme et al. 2020). Future interventions may benefit from appropriately
communicating the importance of pro-environmental behaviour change, particularly making
information relatable to individuals in terms of the utilitarian (i.e., functional) and hedonic (i.e.,
experiential) attributes of the target behaviour. In so doing, highlighting the link between the
removal of plastic bags in conjunction with environmental protection could target both intrinsic and
extrinsic motivations (Jakovcevic et al. 2014), which was shown to be a successful strategy in
previous interventions (e.g., Convery et al. 2007; Sharp et al. 2010).

This research also showed a consistently positive influence of PBC on intention, which corroborates
that making the behaviour less effortful, time-consuming or difficult to carry out can facilitate
behaviour change (McKenzie-Mohr 2000; Steg & Vlek 2009). A possible explanation for the
continuously positive levels of PBC may be related to the gradual phase out rather than abrupt
removal of single-use plastic bags. Policymakers should therefore continue to pay attention to which
environmental triggers or enablers can be used to help people adjust to the new target behaviour. In
line with prior research (e.g., Brothers et al. 1994; Gamba & Oskamp 1994; Ludwig et al. 1998),
environmental triggers that are close or embedded in the consumption situation can help alleviate
the perceived loss of control experienced by those undergoing change. A gradual phase out rather
than immediate removal is therefore recommended.

On a meso-level, providing sufficient and relevant information on the phase out of plastic bags prior
to the event is also crucial for retailers. The findings of this thesis show that particularly, hedonic
attitudes were negatively influencing the intention to engage in the target behaviour. Given research
shows that consumers are more inclined to engage in sustainable behaviour when they derive some
kind of hedonic pleasure from the behaviour (Corral-Verdugo et al. 2009). Retailers for instance
could introduce limited edition reusable bags (e.g., Christmas) to appeal to hedonic attitude
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characteristics (e.g., Sainsbury’s Red Nose Day; Talking Retail (2013)). In addition, retailers should
focus on making the behaviour as easy as possible, utilising incentives, prompts and feedback to
increase the chances of positive attitudes towards the target behaviour. An incentive that was
introduced by the two supermarkets surveyed in this study was the use of reward points (i.e., two
rewards points) when customers would bring their own reusable bags to the supermarket (Brooke
2018). The two points that were awarded, however, may have been too low in value given that 2000
points are needed for a $10 discount (Woolworths 2021). Research suggests that financial incentives
that are “too low” can be less motivating compared with other rewards such as free gifts and/or
public praise (Handgraaf et al. 2013). Thus, for future interventions, it is recommended to devise
incentives that accommodate more appropriately for the effort expanded by customers in light of
forced behaviour changes.

On a micro-level, this thesis validated the impact of informational social influences in the context
of a single-use plastic bag phase out, particularly when it comes to the important others such as
family members and friends. To increase the effectiveness of future plastic bag phase outs, therefore,
messages could be created that highlight for instance how many “others” are engaging in the target
behaviour, similar to Goldstein et al.’s (2008) hotel towel experiment. This, in turn, could lead to a
greater chance of individuals adopting the behaviour, given people are inclined to choose sustainable
options to impress others (Green & Peloza 2014) and/or to convey social status to others
(Griskevicius et al. 2010).

5.7 Limitations and future research
There are several limitations that are inherent in this research which can be addressed in future
studies. Thus, a discussion of the limitations of the current research is presented and suggestions for
future research are also discussed.

First, a limitation of this study is the use of subjective measures (i.e., self-reports) rather than actual
behaviour in the study. This was for several reasons (e.g., shortage of time, allocation of funds,
practical difficulties tracking actual reusable bag use behaviour). This is a shortcoming considering
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the issues associated with the intention-behaviour gap (Ajzen 2011), particularly in proenvironmental research (Blake 1999; Burgess et al. 2003). However, this research did study the
impact of the phase out of single-use plastic bags and its changes in terms of attitudes, social norms
and perceived behavioural control, using the TPB. Also, self-reports can be affected by undesired
factors including social desirability or a misperception about one’s own behaviour (Adams et al.
2005; Affuso et al. 2011; Kaiser & Gutscher 2003). The response biases associated with self-reports
may have impacted some participants more than others. In other words, it is not inconceivable that
people sometimes overstate how often they engage in socially desirable behaviours (Affuso et al.
2011). Nevertheless, self-reports are still commonly used in environmental and behavioural research
(Barr 2007). In this study, the use of self-reports also offered the most efficient way of investigating
population-level changes in the Australian states that were undergoing a phase out of single-use
plastic bags. To alleviate some of the shortcomings, future research may combine the use of different
data collection methods. For instance, the use of observational data in combination with self-reports
could be used.

Second, a methodological issue in this study that could be addressed in future research is the use of
independent, rather than dependent samples to examine the consequences of single-use plastic bag
phase outs. While this research aimed at studying changes at a population level, expanding the study
to understand changes at the individual level rather than at the group level could further deepen our
understanding of how people respond to forced behaviour changes. As Poortinga et al. (2013)
suggest, further longitudinal research could address which individuals are the most likely to change
their attitudes and behaviour as well as under which conditions this change may occur (c.f., Evans
et al. 2013; Ludwig & Geller 1997). Nevertheless, the use of a re-contact study design was not
necessary to achieve this study’s research objectives, and there are problems that have to be
overcome when using re-contact study designs. For example, once participants have been informed
of the study during an initial data collection at T1, they may have a heightened sense of awareness
of environmental issues that could alter their views and affect their subsequent behaviour, creating
a ‘main testing effect’ (Malhotra 2010).

Third, this study is a longitudinal trend study and therefore, did not make use of a control group. A
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control group may have alleviated the issue that the effects observed in this study could also be due
to other messages in the media regarding environmental issues. However, given that single-use
plastic bags had already been phased-out years ago in other Australian states (i.e., Australian Capital
Territory, Tasmania or Northern Territory), it was not feasible to include a control group in the
research design. Also, whilst a repeated measures option was explored, the cost for a recontact study
was beyond the scope of a self-financed PhD project (A$4500 when using the trend survey approach
vs. A$16000 recontact study of 450 participants). Another reason for the absence of a control group
is related to the forced nature of the change. Researchers could not assign participants to a ‘no
change’ group as the phase out was occurring primarily due to regulatory changes in the
environment. This study was also aimed at studying the extent to which changes occurred in the
population between groups of people rather than comparing individuals (e.g., Thomas et al. 2019).
The choice of group-level comparisons rather than individual-level comparisons alleviated the issue
of potential main testing effects (Malhotra, 2010), which is a common weakness of re-contact
studies. For example, once participants have been informed of the study during an initial data
collection at T1, they may have a heightened sense of awareness of environmental issues that could
alter their views and affect their subsequent behaviour, creating a ‘main testing effect’. Future
research could focus on individual change rather than group-level change regarding the response to
forced behaviour interventions, for instance by using Galizzi and Whitmarsh’s (2019) guidelines for
conducting experiments to measure spillover.

Fourth, some of the issues related to the environment and its impact on the data do need to be taken
into consideration. For instance, one of the two major Australian supermarkets (Coles) resumed the
provision of freely available plastic bags briefly after their initial removal for about four weeks. This
temporary reversal may have impacted the data given participants shopping at Coles were able to
continue the use of single-use plastic bags for at least four weeks longer compared than those
shopping at Woolworth’s. However, the limited scope of this research project did not allow for an
extended data collection window between waves. Lastly, the collection of data for the baseline
measure T1 (i.e., two to three weeks prior to implementation) may have been too close to the actual
introduction of the phase out, given the increased media attention as well as in-store communication.
Thus, the comparative nature of T1 with T2 maybe limited given the rather short, elapsed time
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between the two.

Fifth, methodologically, the operationalisation of both informational social influences as well as
normative social influences could be improved. For instance, some of the informational and
normative social influences items could have been distinguished more clearly to reflect either their
injunctive and/or descriptive characteristics, which may have caused the issue of multicollinearity
(cf. Section 4.5.3). The Exploratory Factor Analysis (EFA) in this study, however, pinpointed items
that specifically included either injunctive or descriptive norms, which were eventually used in the
final measurement model. Thus, while the final measurement model only included items that are
specifically of either injunctive or descriptive nature, additional items that more clearly reflected
injunctive and/or descriptive norms could have been improved the validity of the overall research
design. However, the conceptual similarity between these constructs appears to be an ongoing issue
(Blanton et al. 2008; Burchell et al. 2013). Likewise, the items used for spillover behaviour could
be improved by including only those that one may be considered “closely-related” (cf. Section
5.3.1). However, whether items indeed need to be closely-related or can also be less closely-related
remains debatable given some evidence that suggests even less closely-related behaviours were
linked with an initial target behaviour (Lanzini & Thøgersen 2014; Van der Werff et al. 2014).
Future research is therefore needed to arrive at a more consistent and complete definition of
“closely-related” spillover behaviour. On a related note, some important variables that could
mediate the relationship between behavioural intention and spillover could have been added to the
theoretical model, including habit and identity variables which are important precursors for
spillover. However, in keeping with the parsimony principle (Raykov & Marcoulides 1999), the use
of additional variables needs to be addressed in future research. For example, the importance of
proximal norms (i.e., informational social norms) uncovered in this research suggests greater ingroup influence when it comes to the Australian single-use plastic bag phase out (cf. Section 5.2.2).
This links with prior identity research, which indicates that consumers are more likely to engage in
pro-environmental behaviour when they know their in-group members do so as well (Goldstein et
al. 2008; Han & Stoel 2017; Welsch & Kühling 2009). Thus, one important future research avenue
that arises from this is to explore how identity variables interact with the behavioural intentionspillover behaviour relationship.
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5.8 Overall conclusions
In summary, this study used a quantitative approach to explore the consequences of the Australian
single-use plastic bag phase out. Based on the proposed theoretical model informed by the review
of the literature, three data collection waves were administered two to three weeks before (n = 200),
during (n = 342) and six months after the implementation (n = 346) of the phase out. Statistical
analyses including multivariate analyses of variance, structural equational modelling (SEM) and
multi-group analyses were used to analyse the data collected. The findings indicate that overall (and
unsurprisingly), the single-use plastic bag removal in Australia resulted in higher behavioural
intention to use reusable shopping bags. The influence of attitudes, however, was found to be
negative during transition as well as six months after the implementation, likely due to the extrinsic
nature of the intervention. Informational social influences and participants’ desire to “do the right
thing” appeared to be by far the strongest predictors of intention to use reusable bags after the
implementation of the phase out, particularly when it comes to the influence from important others
(e.g., family and friends). Normative social influences, on the other hand, were found to be nonsignificant at all three phases. Due to some very moderate multicollinearity issues regarding the
correlation of information and normative social influences, the findings need to be interpreted with
caution. The absence of normative social influence (i.e., injunctive norms) is perhaps also a victim
of the externally forced behaviour change. Research suggests that externally motivated behaviour
resonates with descriptive norms (i.e., informational social influence), while intrinsically driven
changes appear to support injunctive norms (i.e., normative social influence). The impact of the
phase out on participants’ perceived behavioural control (PBC) was reflected in a consistently
positive influence on intention over time. Further, PBC was significantly higher six months after the
implementation compared to the levels two to three weeks before the phase out, signifying learning
and habitualisation of the target behaviour.

In conclusion, this study constitutes the first longitudinal evidence of the effects of the Australian
single-use plastic bag phase out on participants’ attitudes, social norms, perceived behavioural
control and intention to use reusable bags over the course of nine months. This research also
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examined whether forced behaviour changes can result in the uptake of other, related proenvironmental behaviours (i.e., spillover behaviour). Overall, the combination of informational and
structural strategies as part of the Australian single-use plastic bag removal was successful in
moving participants into more sustainable consumption patterns. Most changes in social norms and
perceived behavioural control were positive, confirming the utility of using information and
environmental changes in conjunction to achieve lasting change. While no evidence for spillover
was found, the positive influence of informational social norms and hedonic attitudes on spillover
could lay the groundwork for the future uptake in other, related pro-environmental behaviour. In
particular, both for policymakers, retailers and other behaviour change agents, the findings of this
study recommend focussing on making information relatable to people in terms of the utilitarian
(i.e., functional) and hedonic (i.e., experiential) attributes of the target behaviour, in combination
with highlighting the link to environmental outcomes of the target behaviour. Further, this study
suggests using important others (e.g., family and friends) in norm messaging as well as
environmental triggers in the consumption situation to make the transition to the target behaviour
easy.

There is now a need for further research to study the long-term effects of the single-use plastic bag
phase out in Australia. This may include in-depth field-experimental research to understand under
which conditions attitude change and spillover effects may or may not occur. Such research will be
essential for stakeholders and practitioners in other countries looking to phase out single-use plastic
bags through bag charges, and in general for those who are considering using behavioural spillover
as a strategy to move consumers into more sustainable consumption patterns. Given the return to
single-use plastics and disposable packaging due to health concerns over COVID-19, more research
that helps to understand pro-environmental behaviour change on a population-level is sorely needed.
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