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1 Introduction
This chapter introduces the topic at hand: tourism-induced waste in trekking regions. It
introduces trekking tourism and the link the industry has to waste generation. Moreover,
a brief overview is given of how trekking tourists’ waste behaviour contribute to social
and environmental issues. Finally, a problem statement is proposed and the outline of
this report is explained.

1.1 Trekking tourism: a growing industry
Slow tourism is on the rise (UNWTO, 2014), or at least was before the worldwide COVID-19
pandemic. Because trekking takes place in often isolated areas, trekking and hiking are, especially
locally, one of the few recreational activities that can still be responsible with the pandemic going on
(Lange, 2020). In this study, a trek is conceptualised as “a long (multiple-day) adventurous trip on
foot, in mountainous areas where common means of transport are generally not available” (Centre
for the Promotion of Imports [CBI], 2018, p. 1). Tourism has shown to be a growing industry in
mountainous areas. In 2007 trekking tourism accounted for 15 to 20% of the global tourism (UNEP,
2007). Especially the Rockies, the Alps and Japan are visited for trekking purposes, each receiving
tens of millions (trekking) tourists per year (Debarbieux et al., 2014). At the same time, trekking
tourism in lesser-developed and remote areas in the Andes and Himalaya is increasing rapidly too
(CBI, 2018). For example, Huascaran National Park (Peruvian Andes) received a little over 10,000
trekking tourists in 2011 and increased to almost 50,000 visitors by 2015 (Alfthan et al., 2016).

The increase in tourism has led to many economic, cultural and environmental changes in trekking
areas. Trekking tourists cause, among others, an alteration of the landscape, the introduction of
invasive and exotic species, the clearance of vegetation and an increase in waste (UNEP, 2007). At
the same time, the increase in tourism does tend to further develop trekking areas, economically and
socially. It is especially important to maintain and conserve the natural areas to sustain the success of
the tourism industry as tourists increasingly seek untouched pollution-free natural beauty (Thomson,
2007; Tyrell, 2014). Development and conservation of trekking regions are therefore inextricably
linked: development (due to increasing tourism) is dependent on conserved nature while, at the
same time, tourism contributes to the degradation of that very same nature (Manomaivibool, 2015).
It is like Nepal (2000) argues: “neither an unconditional endorsement nor an overall rejection of
tourism can be rationally justified” (p. 677). This is why I argue that there is a need for striking a
1

balance between nature conservation and tourism development in trekking areas. Negative aspects
of trekking tourism development should be maximally reduced while positive aspects should be
maximised.

1.2 Waste: a dynamic problem in trekking areas
1.2.1

Increase of waste in trekking areas

All over the world, the volume of waste is increasing due to, for instance, changes in consumption
patterns with an increasing amount of packaging (Gidarakos, Havas & Ntzamilis, 2006). Tourists
contribute greatly to the increase in waste. The United Nations Environment Program has estimated
that 14% of the worldwide municipal solid waste is produced by tourists (McDowall, 2016). Munoz
and Navia (2015) argue that especially the issues concerning tourism and waste management in
urban and rural areas must be distinguished. In remote (mountainous) areas local’s waste tends to
be organic (Asian Development Bank, 2013; Taboada-González, Armijo-de-Vega, Aguilar-Virgen &
Ojeda-Benítez, 2010) but when trekking tourists visit these remote areas, (non-organic) waste
increases. Multiple sources (e.g., Alfthan et al., 2016; Bijay & Kumar, 2011; Nepal, 2000; Nyaupane,
Lew & Tatsugawa, 2014) similarly showed that there is a strong correlation between the amount of
produced waste and the number of visitors to a trekking area. Even though people all over the world
are becoming more aware of environmental issues and are starting to act more environmentally
responsible, people tend to behave differently and ignore some morals and norms when on holiday
(Whitmarsh, Haggar & Thomas, 2018). Waste reduction behaviour is, therefore, less common on
holiday (Han, Yu & Kim, 2018) while it causes natural and cultural sites to become less attractive
(ICIMOD, 2015).
1.2.2

Lack of governmental power and resources

Usually, the local or national authorities have the responsibility of managing waste in tourism
destinations (Chaabane, Nassour, Bartnik, Bünemann & Nelles, 2019). The study of Kuniyal (2005a)
showed that in the Indian Himalaya most trekking areas were outside of municipal boundaries,
making waste collection and management no one’s responsibility. Moreover, they mention that
there are often less waste processing channels that exist in dispersed trekking regions because these
areas are less populated and there is a lower normative control. Therefore the presence of tourists in
these areas have a considerably higher effect on local waste management. Furthermore, some rural
trekking regions tend to have more pressing concerns than improving their waste management, like
economic development or even food security (Romeo, Vita, Testolin & Hofer, 2015). Therefore, there
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can be a lack of resources (enforcement, infrastructure, regulations and overall funds) to improve the
waste management system in many trekking areas.

For example, infrastructure tends to be less developed in rural trekking areas (Nepal, 2005).
Therefore transporting recyclable or reusable waste to roads or recycling stations is rarely done.
Especially in mountainous areas roads meander, contain impassable rock formations, and have steep
gradients (Asian Development Bank, 2013), causing waste management obstructions. Fuel costs are
higher making recycling costs significantly higher than in lowland areas. In some areas, there is no
road access at all (Kuniyal, 2005a) and people need to use rickshaws, tractors, llamas, yaks, mules to
transport waste (Worboys, Lockwood, Kothari, Feary & Pulsford, 2015). All of this does not make
responsible waste disposal economically viable (Chen, 2010; Kuniyal, 2005a; Kuniyal, Jain &
Shannigrahi, 2003). Therefore some authorities only depend on the initiatives of local people and
visitors to take care of waste, which is usually not merely enough (Kuniyal, 2005b; Kuniyal et al.,
2003). Also, operators in the trekking tourism industry (such as hotels or private sector companies)
do not always have an interest in minimising or recycling waste either. In their perspective, waste
reduction behaviour tends to be too time-consuming or too expensive (Zorpas, Voukkali & Loiza,
2015). This why I argue that waste management in (especially rural) trekking areas can be poor or
non-existent.

In more developed trekking areas the government tends to have more resources to mitigate wasterelated problems and are sometimes able to take measures (e.g. bring your waste back policies, fees
that are redirected to waste management, community-based initiatives, etc.). Nonetheless, also in
these areas, the surplus of (tourism-induced) waste is resulting in improper waste disposal. For
example, in Romania and Armenia waste is still dumped in open sites due to a lack of waste
awareness (Asian Development Bank, 2015; Mihai, 2013) or in Australia waste is still being dumped
to avoid tax payment (Blue Mountains City Council, 2015).
1.2.3

The current handling of waste and its consequences

The increasing amount of waste in trekking regions tends to result in the improper processing of this
waste. The most common handling methods for waste in the Himalaya, for example, are landfilling
and open burning (Alfthan et al., 2016; Asian Development Bank, 2013; Dileep, 2007; Kuniyal, 2005b;
Kuniyal & Jain, 2001; Kuniyal et al., 2003; Magditsch & Moore, 2011; Pokhrel & Viraraghavan, 2005).
Landfilling is the most common practice of waste handling worldwide (The World Bank Group, 2020).
This means waste is collected in one area and dumped in another (often less populated) area. In
urban areas landfilling often somewhat controlled (e.g. having gas collection systems in place).
3

However, the more rural an area is, the less waste is collected and controlled landfilling is rather the
exception than the rule (The World Bank Group, 2020). As trekking areas tend to be more rural,
garbage tends to pile up in open landfills, outside of the trekking villages (Asian Development Bank,
2013). Open landfills cause disease vectors like mice, flies and rats, who feed on the waste (Alfthan et
al., 2016). In addition, the waste in open landfills can also be further dispersed by wind (Lamar &
Sattar, 2004) and can cause leakage and waste in water, polluting (sacred) streams and lakes. This
water is often used for cooking, cleaning and drinking further downstream, posing great health risks
for locals (Semernya, Ramola, Alfthan & Giacovelli, 2017; UNEP, 2007).

Secondly, waste in rural areas is often burned in landfills or even at home (Allison, 2008). Alarmingly,
Wiedinmyer, Yokelson and Gullet (2014) suggest that up to 40% of the global waste is processed by
open burning. Even though the burning of waste reduces the great quantity of waste, it does pose a
threat to the environment due to the production of ash and toxic gases causing great health risks
(e.g. cardiovascular diseases, cancer and respiratory diseases) (Crump, Alfthan, Schoolmeester,
Bogford-Parnell & Bredbenner, 2015; Das, Bhave, Sapkota & Byanju, 2018; Government of Canada,
n.d., Semernya et al., 2017) and contributing to climate change (McDowall, 2016; University of
Copenhagen, n.d.).

1.3 Problem statement
All in all, it can be stated that trekking tourists generate an increasing amount of waste while waste
management is not always capable of responsible processing of this waste, posing serious risks for
the ecosystem and human health. But why is all the responsibility of waste reduction and sustainable
disposal put on the plate of the locals and the local government while tourists contribute greatly to
this increasing amount of waste? Engaging the tourism sector in waste management can help reduce
the negative impact of waste (Alfthan et al., 2016). In line with the ‘polluter pays principle’ (OECD,
1992), I argue that tourists themselves have to bear (at least partial) responsibility for the waste
reduction in trekking areas. This is why I take a look at waste reduction intentions of trekking tourists
and research how these intentions can be further stimulated. Especially in the coming years, the
COVID-19 pandemic might provide an opportunity to reset tourism, reduce the negative influences it
has and create a more sustainable and future-proof tourism industry (Nepal, 2020; Shrestha, 2020).

Even though people are becoming more aware of their waste behaviour and the rate of recycling is
increasing in a lot of countries (Eurostat, 2020), reducing, reusing and recycling (the 3 R’s) is barely
done in trekking areas (Han, Yu & Kim, 2018). The study of Kuniyal et al. (2003) showed that 96.3% of
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the solid waste on the tourists’ treks in the Himalaya in India is non-biodegradable waste, of which
96% could easily be recycled or reused, but is not. Taking into account that recycling is the least
effective way to reduce waste (Whitmarsh et al., 2018), it is of great importance to instead look at
waste reduction behaviour as a whole. It is valuable to combine all the 3 R’s to minimise waste in
trekking areas. But how can tourists’ waste reduction behaviour be stimulated? To answer this
question, it is important to look at what drives tourists’ waste reduction intentions. As contextual
factors like waste facilities cannot always be influenced due to a lack of governmental resources in
some of the trekking areas, the focus of this research will lie on individuals’ socio-psychological
drivers that (partly) explain tourists’ intention to perform waste reduction behaviour while trekking.
Therefore, the problem statement that guides this research is the following:

What socio-psychological determinants explain trekking tourists’ intention to perform waste
reduction behaviour?

The results of this research show which socio-psychological factors are significantly related to waste
reduction intentions. This will reveal what kind of communication strategies policymakers, trekking
agencies and other organisations can use to effectively promote waste reduction behaviour of
trekking tourists.

1.4 Report outline
This report is organised as follows. Chapter 2 covers a literature review in which past scientific
literature on behaviour determinants is discussed and a new conceptual model is proposed. In the
third chapter, the methodology is presented in which a detailed description is given on how data was
retrieved and how it was analysed. The next chapter (Chapter 4) presents the results of this study. In
Chapter 5 the results are interpreted and compared to other literature. This chapter also covers the
limitations of the research as well as gives directions for further research. Lastly, in Chapter 6 a
conclusion is presented in which the research aim and outcome are summarised.

5

2 Literature review
In the following chapter, the scientific literature is discussed concerning proenvironmental behavioural patterns (while on holiday). Different theories are brought
forward that have been previously used to explain different types of proenvironmental behaviour. An integration of the theory of planned behaviour and the
norm activation is proposed, resulting in a conceptual framework combining the
constructs of both theories while applying it to waste reduction intentions of trekking
tourists specifically. Finally, the relevance of this study is discussed.

2.1 The influence of individual’s pro-environmental behaviour
The world is facing great environmental challenges, including resource depletion, biodiversity loss,
climate change and littering (Iberdrola, 2020) which tend to be rooted in human behaviour (Gardner
& Stern, 2002). Trying to understand how environmentally relevant behaviour is formed is therefore
essential. Governments and businesses’ environmental behaviour plays a key role when facing these
challenges. Nevertheless, this does not diminish the great importance of people’s individual proenvironmental behaviour (Korea Environment Institute as cited by Lee, Choi & Koo, 2017). The
research by Hertwich (2005) has shown that individual behaviour in developed countries is the
greatest contributor to, for example, energy use. It can therefore be argued that it is crucial to
acknowledge the great influence of individual pro-environmental behaviour.

When trying to understand behaviour, a difference can be made between internal (sociopsychological) and contextual factors that influence pro-environmental behaviour. As contextual
factors differ greatly and can depend on governmental resources and power, it falls outside the
scope of this research. Therefore, I will focus on the socio-psychological internal factors influencing
an individual’s pro-environmental behaviour. What drives the pro-environmental behaviour of
people? What makes some people ride a bike while others drive a car? What makes some people
invest in reusable products while others buy single-use items? Similarly, what makes some people
perform waste reduction behaviour while others do not?

2.2 Pro-environmental behaviour on holiday
Most of the research on internal factors influencing pro-environmental behaviour has been done
within the domestic context. Some researchers (e.g., Littleford, Ryley & Firth, 2014; Nash et al., 2017;
6

Young et al., 2015) argue that ‘situational spill-over’ exists, in which the performance of certain
behaviour in one context can lead to an adoption of similar behaviour in another context. Tudor, Barr
and Gilg (2007) and Young et al. (2015) mention that mainly due to psychological constructs that
originate in a domestic context, behaviour ‘spills over’ to other contexts. The study by Tudor et al.
(2007) on the waste behaviour shows similar results in which UK hospital employees showed that
their personal beliefs about the positive consequences of recycling mainly predicted their waste
behaviour while at work. Other studies (Barr, Shaw, Coles & Prillwitz, 2010; Cohen, Higham & Reis,
2013; de Luca et al., 2017; Juvan & Dolcinar, 2014; Whitemarsh et al., 2018) show, however, that
pro-environmental behaviour in the domestic context does not necessarily mean that this behaviour
is transferred to other contexts. For example, the study by Whitemarsh et al. (2018) showed that,
from their sample in the UK, 67% recycled their waste at home and only 38% did so while on holiday.
People instead often felt the need for a break from the domestic social (Randles & Mander, 2009) as
well as pro-environmental obligations (Barr et al., 2010). Therefore, it is important to research the
internal factors influencing pro-environmental behaviour of people on holiday specifically, because
this might differ significantly from their behaviour at home.

2.3 Theories used for explaining pro-environmental behaviour
Many theories exist trying to explain socio-psychological determinants of pro-environmental
behaviour. Jackson (2005) and Liebe, Presiendörfer and Meyerhoff (2011) have outlined dozens of
theories on how pro-environmental behaviour can be explained and discuss evidence for each of the
models. These papers show that there is a variety of approaches to explain pro-environmental
behaviour and that there are many variables that (partially) contribute to pro-environmental
behaviour. Nonetheless, it is argued that pro-environmental behaviour is comprised of two social
psychological domains: (1) a self-interest domain guided by rational motives, and (2) an altruistic
domain which is guided by normative motives (Bamberg & Möser, 2007; Bamberg, Hunecke &
Blöbaum, 2007; Han, Lee & Hwang, 2016; Harland, Staats & Wilke, 1999; Klöckner, 2013; Park & Ha,
2014; Shin, Im, Jung & Severt, 2018).

Acting out of self-interest motives is the more traditional view on behaviour, performing behaviour
for an individual’s personal interest. A person would perform a certain behaviour because he or she
has a positive attitude towards the behaviour. The behaviour would be performed because it would
create personal benefits (e.g. people like performing the behaviour or you are liked by others for
performing the behaviour). Rational choice theories like these include the theory of reasoned action
(Fishbein & Ajzen, 2011), the theory of planned behaviour (Ajzen, 1991), the attitude-behaviour-
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context model (Stern, 2000) or the model of goal-directed-behaviour by Perugini and Bagozzi (2001).
These theories focus on constructs such as attitude, emotions, desire and beliefs.

The second stream considers pro-environmental behaviour as pro-social behaviour, acting out of
altruistic motives, intending to benefit people or society as a whole. In this case, a person would
perform a behaviour because they feel morally obligated to do so or feel like it is the right thing to
do. This second stream often relies mainly on the norm activation theory by Schwartz (1977).

The contrast between these two motives to perform pro-environmental behaviour have been a
central theme in social sciences and typically involve a trade-off between collective (normative) and
individual (rational) benefit (Guagnano, 2001). Many studies (e.g., Bamberg & Möser, 2007; Bamberg
et al., 2007; Han et al., 2016; Harland et al., 1999; Klöckner, 2013; Park & Ha, 2014; Shin et al., 2018)
have, therefore, argued that it is best to combine these two domains explaining pro-environmental
behaviour, as the combination of both streams has resulted in a more comprehensive model. For
theoretical and practical reasons this research has been limited to the use of one theory for each of
the domains. Using solely two theories minimises the scope of the research as more theories per
domain would result in more variables to be measured and, therefore, larger research. Moreover,
one theory per domain has proven to significantly predict similar behavioural patterns.

Park and Ha (2014) have identified the norm activation theory (NAT) and the theory of planned
behaviour (TPB) as key frameworks to explain pro-environmental behaviour. Both theories have been
supported in a wide range of contexts for predicting behaviour. The research by Han and Hyun (2017)
compared the NAT, the TPB and an integrated model of the two theories, analysing the visitation
patterns of environmentally responsible museums. The integrated model was significantly and
statistically better than each of the theories separately. Therefore, by combining the theory of
planned behaviour (TPB) and the norm activation theory (NAT) in this research is also likely to show a
more comprehensive model of explaining pro-environmental behaviour.

In the following section, both theories are introduced separately, including studies that show the
theories’ robustness. Eventually, an integrated model is proposed.
2.3.1

Norm activation theory (NAT)

The norm activation theory (NAT) was designed by Schwartz (1977) and is built upon the notion of
altruism. It is suggested to represent the pro-social side of behaviour. Personal norms are central to
this theory in which norms refer to “rules and standards that are understood by a member of a
8

group, and that guide and/or constrain social behaviour without the force of law” (Cialdini, Kalgren &
Reno, 1990, p.152). Schwartz (1977) mentions that norms govern behaviour in which behaviour has
consequences for people or society as a whole (van Liere & Dunlap, 1978). The theory used to be
oriented on solely pro-social behaviours in which it was defined as an action that would benefit
others. Later, however, NAT also became employed to explain pro-environmental and ecological
behaviour, in which pro-environmental behaviour is considered a special kind of social behaviour in
which people do good for others by protecting the environment (Qiao & Gao, 2017), perceiving
environmental quality as a public good (Stern, 2000).

The NAT suggests that personal norms (PN) (the feeling that they feel morally obligated to engage in
a certain behaviour) will be activated when two conditions are fulfilled: the awareness of
consequences (AC) of the behaviour and the ascription of responsibility (AR) to the behaviour in
question (see Figure 1) (Liebe, 2014; Liebe et al., 2011; Macovei, 2015; Onwezen, Antonides &
Bartels, 2013). Once these personal norms are activated they are followed by the (intention to
perform the) behaviour (Schultz et al., 2005). The relationship between people’s personal norm
regarding behaviour and their intention to perform this behaviour has been shown in numerous
studies (e.g. Hunecke, Blöbaum, Matthies & Höge, 2001; Kim & Hwang, 2020; Zhang et al., 2017).
Hunecke et al. (2001), for example, showed that travel mode choice can be predicted by personal
norm. This is why I claim that personal norm can also be used to predict the intention to perform
pro-environmental behaviour in this study. [H1]

Awareness of
consequenes
(AC)

Personal
norms (PN)

(intention to
perform)
Behaviour (IB)

Ascription of
responsibility
(AR)

Figure 1: The norm activation theory.
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The interpretation of the norm-activation theory differs among many studies. Several studies
question, for example, how the ascription of responsibility (AR) should be interpreted (e.g., Gao,
Huang & Zhang, 2017; van Liere & Dunlap, 1978). AR could mean to what extent people ascribe
responsibility to themselves for the consequences of a problem caused by a certain behaviour
(Hopper & Nielsen, 1991). Nonetheless, it could also be interpreted as to what extent the person
believes that they can contribute to the solution of the problem (van Liere & Dunlap, 1978). In this
research, AR is interpreted as the ascription of responsibility to themselves for the consequences of
the behaviour.

Similarly, the norm activation theory can be perceived as a moderation model or mediator model (De
Groot & Steg, 2009; Gao et al., 2017; Onwezen et al., 2013). The mediator model suggests that
awareness of consequences (AC) influences personal norm (PN) via the ascription of responsibility
(AR), perceiving AC as an antecedent of AR. The moderation model of the NAT suggests, on the other
hand, that both AC and AR equally moderate the relation between personal norm and behaviour. De
Groot and Steg (2009) have compared these two approaches and found strong evidence for a
mediator model. Their findings imply that people must first be aware of the consequences before
being able to ascribe responsibility to themselves. I, therefore, suggest that awareness of the
consequences of a certain behaviour can predict the ascribed responsibility. [H2]

Nonetheless, the study by Qiao and Gao (2017) showed that Chinese tourists, who were aware of
climate change, were not always aware of their contribution to climate change, reducing their
responsible behaviour. So in this study, awareness of climate change was the strongest predictor for
personal norms. Therefore, the link between awareness of consequences and personal norms has
shown to exist. [H3]

Many studies have shown a significant link between ascription of responsibility and personal norm
(e.g., Bratt, 1999; Gärling, Fujii, Gärling & Jakobsson, 2003; Guagnano, 2001; Nordlund & Garvill,
2002; Schultz et al., 2005). For example, the results gained by Gao et al. (2017) indicated that when
tourists ascribe responsibility to themselves for their negative impacts on UNESCO sites in China, the
stronger they felt the obligation to do something about it. Therefore, when tourists consider
themselves as responsible agents for a certain (environmental) problem, the stronger they feel
obligated to engage in behaviour reducing the problem. [H4]

All in all, the NAT has been successfully used to examine general pro-environmental behaviour (e.g.,
Gärling et al., 2003; Nordlund & Garvill, 2002; Schultz et al., 2005) and specific pro-social and pro10

environmental behaviours such as buying recycled products (Guagnano, 2001), volunteering
(Schwartz and Fleishman, 1982), recycling (Bratt, 1999), donating bone marrow (Schwartz, 1970),
yard burning (van Liere & Dunlap, 1978), using environmentally friendly travel modes (Hunecke et al.,
2001), and willingness to pay for environmental protection (Bijay & Kumar, 2011; Guagnano, Dietz &
Stern, 1994; Liebe et al., 2011). The theory has also been successfully used to significantly explain
tourists’ pro-environmental behaviour specifically (e.g., Gao et al., 2017; Qiao & Gao, 2017; Vaske,
Jacobs & Espinosa, 2015).
2.3.2

Theory of planned behaviour (TPB)

The theory of planned behaviour (TPB) by Ajzen (1991) was introduced in the early 1990s to explain
deliberate behaviour. The theory’s main premise is that behavioural intention is the most proximal
determinant of the performance of the behaviour. The behavioural intention then determined by
three factors: the subjective norm (SN) (the social pressure to perform a behaviour), the perceived
behavioural control (PBC) (explaining the difficulty or ease of performing a behaviour) and the
attitude towards the behaviour (AB) (the favourable or unfavourable appraisal or evaluation of a
behaviour) (Ajzen, 1991; Ajzen, Brown & Rozenthal, 1996). An overview of the theory of planned
behaviour is shown in Figure 2.

Attitude
towards
behaviour
(AB)

Intention
to perform
behaviour
(IB)
Subjective
norm (SN)

Perceived
behavioural
control (PBC)

Figure 2: The theory of planned behaviour.

The TPB was based on the theory of reasoned action by Ajzen and Fishbein. The theory of reasoned
action suggested that an individual’s behavioural intention depends on the individual’s attitude
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towards performing this behaviour and the perception of how other people would expect the
individual to behave (Madden, Ellen & Ajzen, 1992). Nonetheless, as not all behaviour is under
volitional control, Ajzen expanded this theory to the theory of planned behaviour (TPB) in which
perceived behaviour control was added as a construct to determine the intention to perform the
behaviour (Ajzen, 1991). This element describes the individual’s perceived ability and capability to
perform the behaviour. This theory tends to explain people’s deliberate behaviour in which the
behaviour is based on personal benefits.

How the constructs are interconnected is perceived differently by different researchers (De Cannière,
De Pelsmacker, & Geuens, 2009). For example, the results of the role of subjective norms influencing
pro-environmental behaviour are mixed. In some studies, the subjective norm was found to only
weakly predict behavioural intention (e.g., Armitage & Connor, 2001) or not predict behavioural
intention at all (Ioannou, Zampetakis & Lasaridi, 2013). Some argue that the subjective norm mainly
has an indirect influence (e.g. by influencing attitude) (Bamberg & Möser, 2007; Bamberg et al.,
2007; Kim, Ham, Yang & Choi, 2013; Park & Ha, 2014), including a study about waste recycling
behaviour (Biswas, 2000). Nonetheless, many environmental studies have shown that individuals’
behaviour is more likely when referents approve or value the decision, making the subjective norm a
valid predictor of the intention of pro-environmental behaviour (Han & Hyun, 2017; Shin et al.,
2018). For example, the subjective norm was a significant predictor to choose organic menus (Shin et
al., 2018). I argue that the subjective norm is positively related to the intention to perform proenvironmental behaviour, though the relationship might be weak. [H5]

A large number of studies have shown that attitudinal factors are very much linked to proenvironmental behaviour (Guagnan, Stern & Dietz, 1995; Han & Hyun, 2017; Harland et al., 1999; Kim
& Hwang, 2020; Shin et al., 2018; Wang, Dlong & Yin, 2016; Zhang, Geng & Sun, 2017). The results by
Han and Hyun (2017) show that the attitude towards visiting an environmentally responsible
museum notably steered pro-environmental decision-making (the intention to visit responsible
museums). This is why it can be suggested that there is a strong link between attitude and the
intention to perform pro-environmental behaviour. [H6]

Stern (2000) and Ajzen (1991) showed that the association between attitude and intention is weaker
when behaviour becomes more difficult to perform, expensive or time-consuming. This has been
found by Kim and Hwang (2020) as well, showing that the perceived ease or difficulty of using drone
food delivery services influences their intention to use the services. It can therefore be stated that
intention of behaviour can partially be explained by perceived behavioural control. [H7]
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Lastly, it can be argued that there is a link between the subjective norm and the attitude towards
performing pro-environmental behaviour (Zhang et al., 2017). The study by Kim et al. (2013), for
example, revealed that the subjective norm uses attitude as a mediator in relation to the intention to
read menu labels in restaurants. Therefore, it can be argued that people’s degree to which they find
behaviour favourable (the attitude) is often partially dependent on what other people think about
the behaviour. [H8]

Eventually, many studies have shown that the theory of planned behaviour (TPB) successfully
explains a wide range of pro-social and pro-environmental behaviour including general proenvironmental behaviour (Chao, 2012; Greaves, Zibarras & Stride, 2013), and more specific
behaviours such as blood donation (Connor, Gaston, Sheeran & Germain, 2013), recycling (Wang et
al., 2016), energy use (Zhang, Wang & Zhou, 2014), energy savings (Sarkis, 2017), the use of public
transport (Bamberg et al., 2007) and waste reduction behaviour (Iaonnou et al., 2013; Valle, Rebelo,
Reis & Menezes, 2005; Wang et al., 2016). Within the tourism context the TPB has also been used to
explain tourists’ pro-environmental behaviour specifically (e.g., Lam & Hsu, 2004; Meng & Choi,
2016; Teng, Wu & Liu, 2015). For example, the results of the study by Meng and Choi (2016) show
that subjective norms, attitude and perceived behaviour control significantly predict the intention to
participate in slow tourism.
2.3.3

Integration of TPB and NAT

As the TPB mainly explains a behaviour that is performed for personal benefits and the NAT instead
mainly interprets the altruistic domain, understanding pro-environmental behaviour based on one of
the theories is less comprehensive (Liebe et al., 2011; Zhang et al., 2017). As mentioned before,
studies (e.g., Bamberg & Möser, 2007) mention that pro-environmental behavioural intention can
best be explained by a mixture of altruistic and self-interest motives. For example, the studies by
Chen (2016) and Yazdanpanah and Forouzani (2015) prove this by showing that the TPB including
moral obligations significantly increases the explanation of pro-environmental behaviour. The
integration of TPB and NAT, therefore, has been frequently suggested in the past for explaining proenvironmental behaviour (Bamberg et al., 2007; Chen, 2016; Han & Hyun, 2017; Harland et al., 1999;
Kim & Hwang, 2020; Laes et al., 2013; Macovei, 2015; Shin et al., 2018; Zhang et al., 2017).

Integrating these theories has allowed the possibility for additional links between constructs bridging
the theories. Zhang et al. (2017), for example, showed that there is a significant link between the
awareness of consequences of pro-environmental behaviour and subjective norms. In their study,
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perceived social pressure about filing environmental complaints increased significantly when people
were aware of the consequences of filing an environmental complaint. This is why I argue that
awareness of consequences of pro-environmental behaviour will increase the subjective norm. [H9]

In addition, the studies by Zhang et al. (2017), Bamber and Möser (2007) and Park and Ha (2014)
mention that the subjective norm also has a positive impact on people’s personal norm. Park and Ha
(2014) reveal that when (important) people to the respondent think that he/she should recycle
makes him/her feel more strongly obligated to recycle. People tend to use the perceived social
pressure as information to decide whether a certain behaviour is the wrong or right thing to do.
[H10]

A final attempt to draw a link between constructs of the two theories is concerning awareness of
consequences and attitude towards the behaviour. Findings in the literature indicate a positive
relationship between awareness of consequences and the attitude towards behaviour (Han & Yoon,
2015; Meng & Choi, 2016; Park & Ha, 2014). For example, Han and Yoon (2015) revealed that people
who are aware of environmental problems are more likely to have a positive attitude towards proenvironmental consumption behaviours. These findings are in line with those of Park and Ha (2014),
who claimed that when people are aware of the positive consequences of recycling, they have a
more positive attitude towards recycling. Accordingly, I suggest there is a link between awareness of
the consequences of a behaviour positively affect the attitude towards this behaviour. [H11]

The integration of the two models has successfully predicted pro-environmental behaviours and
intentions such as the intention to file an environmental complaint of Chinese citizens (Zhang et al.,
2017), the intention to choose organic menus (Shin et al., 2018), visiting environmentally responsible
museums (Hand & Hyun, 2017) and the intention to use drone food delivery services (Kim & Hwang,
2020). It is, however, important to keep a critical eye on the framework. While the previous
framework does combine two theories on explaining pro-environmental behaviour, just like Kollmuss
and Agyeman (2002) argue, it is nearly impossible to find a single framework that fully explains how
pro-environmental behaviour is shaped.

2.4 Waste reduction behaviour as pro-environmental behaviour
Just like pro-environmental behaviour as a whole, the literature on waste reduction behaviour has
also suggested two categories influencing behaviour: internal and external motivational factors
(Linde’N & Carlsson-Kanyama, 2003), or similarly, contextual or individual factors (Barr, Ford & Gilg,
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2003; Oskamp et al., 1991; Varotto & Spagnolli, 2017; Whitmarsh et al., 2018). These individual
internal factors include people’s socio-psychological factors (which have been extensively discussed
in the previous section) while contextual or external factors are about the existent waste facilities
that are presently impacting the waste reduction behaviour (e.g. laws, taxing, information and
physical measures).

In the literature concerning waste reduction behaviour (which mostly focus on recycling), the norm
activation theory (NAT) (Bratt, 1999; Ebreo, Vining & Cristancho, 2003; Guagnano et al., 1995;
Hopper & Nielsen, 1991) and the theory of planned behaviour (TPB) (Cheung, Chan & Wong, 1999;
Iaonnou et al., 2013) have been used before to study the internal factors influencing people’s waste
reduction behaviour. Results of studies showed that these theories individually give mixed results
while the combination of the two theories can significantly predict waste reduction behaviour (Park
& Ha, 2014). The results of the study by Ebreo et al. (2003), who used the NAT to explain recycling
behaviour, shows that mainly the ascription of responsibility, directly and indirectly via personal
norms, affected recycling behaviour, while the norm activation theory as a whole did not significantly
account for much variance. Similarly, the study by Iaonnou et al. (2013), who applied the theory of
planned behaviour to waste reduction behaviour, has also resulted in mixed results. They found that
subjective norm was not a significant predictor of recycling behaviour but found the perceived
behavioural control and attitude to be significant determinants of recycling intention. Moreover, the
research performed by Cheung et al. (1999) showed that the theory of planned behaviour was
insignificant as a whole. Therefore, it can be stated that both theories individually are not always
significant models to study waste behaviour. Though the study by Park and Ha (2014), who combined
concepts from these two theories, revealed that especially the combination of the NAT and the TPB
is effective to explain US citizens’ recycle intention.

2.5 Waste reduction behaviour in a tourism context
In the past, tourists’ pro-environmental behaviour was usually just mentioned in a general sense
(e.g., Miller, Merrilees & Coghlan, 2015) and was not often specified to waste reduction behaviour.
Recently, however, studies started to examine the waste reduction behaviour of tourists (e.g., de
Luca et al., 2017; Han, Yu & Kim, 2018; Han, Yu, Kim & Kim, 2018; Hu, Zhang, Chu, Yang & Yu, 2018).
De Luca et al. (2018) found that behavioural change of tourists is very relevant to reduce waste in
tourist areas. The results by Hu et al. (2018) indicated that the application of the theory of planned
behaviour to analyse waste reduction behaviour of tourists was effective. Attitude, subjective norm
and perceived behavioural control all significantly predicted tourists’ litter management in China in
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the Huangshan National Park. Han, Yu and Kim (2018) similarly used the theory of planned behaviour
to explicate young (Korean) tourists’ waste reduction behaviour. They, however, found that
perceived behavioural control was insignificantly linked to waste reduction behaviour of tourists,
arguing that the volitional dimension should be focussed on in the tourists’ pro-environmental
decision-making process. In addition, the study by Han, Yu, Kim and Kim (2018) used university
students in South Korea to investigate to what extent their personal norm influences their waste
reduction behaviour while on holiday. This study showed that altruistic motives are a strong
predictor of waste reduction intentions of young tourists.

Eventually, this shows that both, altruistic and self-interest motives have shown to be effective
determinants of waste reduction behaviour of tourists. The combination of both types of motives
has, however, never been combined in a model to analyse trekking tourists’ waste intentions. Waste
facilities tend to be largely absent in (mountainous) trekking regions (Alfthan et al., 2016) and instead
waste might have to be carried along for multiple days. This might, therefore, influence their waste
reduction intentions.
H11
Norm activation theory

Awareness of
consequences of
waste reduction
behaviour (AC)

Sense of moral
obligation to
perform waste
reduction
behaviour (PN)

H3

Attitude towards
waste reduction
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Intention to
perform waste
reduction
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H10
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waste reduction
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Subjective norm
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control of waste
reduction
behaviour (PBC)

Theory of planned behaviour

Figure 3: The conceptual model combining the norm activation theory and the theory of planned
behaviour with hypotheses. The dotted arrows represent a small yet significant hypothesised
relationship. The dark green arrows represent theorised paths that bridge the two theories.
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2.6 The conceptual model
Thus, to further extend research explaining pro-environmental behaviour in the context of trekking
tourists’ intention to perform waste reduction behaviour, the norm activation theory (NAT) and
theory of planned behaviour (TPB) are combined into one single model (as visible in Figure 3). By
doing so, this research attempts to combine self-interest and altruistic socio-psychological factors to
explain tourists’ intention to perform waste reduction behaviour while trekking. This will lead to a
further understanding of the drivers of trekking tourists’ waste reduction behaviour and show how
tourist’ waste behaviour can possibly be altered.

Based on the literature review, this study has posed the following hypotheses:

H1: The sense of moral obligation to perform waste reduction behaviour (PN) is positively
related to the intention to perform waste reduction behaviour (IB).

H2: The awareness of the consequences of waste reduction behaviour (AC) is positively
related to the ascription of responsibility for waste reduction behaviour (AR).

H3: The awareness of the consequences of waste reduction behaviour (AC) is positively
related to the sense of moral obligation to perform waste reduction behaviour (PN).

H4: The ascription of responsibility for waste reduction behaviour (AR) is positively related
to the sense of moral obligation to perform waste reduction behaviour (PN).

H5: The subjective norm (SN) is positively related to the intention to perform waste
reduction behaviour (IB).

H6: The attitude towards waste reduction behaviour (AB) is positively related to the
intention to perform waste reduction behaviour (IB).

H7: The perceived behavioural control of waste reduction behaviour (PBC) is positively
related to the intention to perform waste reduction behaviour (IB).

H8: The subjective norm (SN) is positively related to the attitude towards waste reduction
behaviour (AB).
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H9: The awareness of the consequences of waste reduction behaviour (AC) is positively
related to the subjective norm (SN).

H10: The subjective norm (SN) is positively related to the sense of moral obligation to
perform waste reduction behaviour (PN).

H11: The awareness of the consequences of waste reduction behaviour (AC) is positively
related to the attitude towards waste reduction behaviour (AB).

2.7 Relevance
As has been discussed before, waste is increasing all over the world having great negative
consequences. Especially western consumers are argued to live in a “throw-away” society
(O’Shaughnessy & O’Shaughnessy, 2002). Particularly more rural (natural) areas are vulnerable to
(the increase of) waste (Linde’N & Carlsson-Kanyama, 2003), especially the ones being visited by
western consumers. Therefore, especially a reduction of waste in trekking regions is needed and
needs to be further examined.

Recycling as a waste reduction behaviour (mainly at home) has been well-studied (e.g., Bianchi &
Birtwistle, 2011; Biswas, 2000; Carrus, Passafaro & Bonnes, 2008; Guagnano et al., 1995; Varotto &
Spagnolli, 2017), while fewer efforts are shown concerning other waste reduction behavioural
strategies like reusing. The existent studies have found that especially recycling behaviour is being
promoted compared to other waste reduction behaviour, while this is the least effective way to
reduce waste (Whitmarsh et al., 2018). Other waste reduction behaviour (e.g., reusing and reducing)
are studied considerably less (Barr et al., 2001). As waste needs to be reduced greatly, it is important
to address all waste reduction efforts to have the greatest effect.

Moreover, as mentioned before, the research that does exist about individual’s waste behaviour is
mainly focused on domestic behaviours. According to Whitmarsh et al. (2018), many people have
sustainable waste practices at home while the adoption of such practices tends to be lower on
holiday. Therefore, waste reduction intentions on holiday should be researched separately, while
waste research in a tourism context is largely absent (De Luca et al., 2017).
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Many studies have been conducted concerning the supply-side of waste reduction behaviour,
focussing on how contextual factors can be adjusted to reduce waste (e.g., Alfthan et al., 2016;
Kaseva & Moirana, 2010; León, Araña & de León, 2016; Manfredi et al., 2010; Pham Phu, Hoang &
Fujiwara, 2018; Tang, 2004; Wilson & Williams, 2007), focussing on waste facilities and management
improvements. According to Varotto and Spagnolli (2017) and Tabanico and Schultz (2007), only a
little attention has been paid to the ‘people’ aspect because private sphere waste reduction
behaviour is argued to only have a very small environmental impact compared to public-sphere
indirect behaviour (e.g. policy adjustments) (Semernya et al., 2017). As argued before, when many
people

individually

perform

similar

pro-environmental

behaviour,

behaviour

becomes

(environmentally) significant (Stern, 2000). This is why I argue that it can be very useful to investigate
how waste can be reduced at the source, instead of managing waste optimally. Moreover, as argued
before, in some parts of the world governmental power and resources are lacking and therefore
contextual factors cannot always be changed. Individuals, however, can play a significant role in the
way they use and consume materials (Whitmarsh et al., 2018).

In addition, the literature on tourists’ waste reduction behaviour is minimal. Combining altruistic and
self-interest motives to investigate trekking tourists’ waste reduction intentions has not been done
before and therefore will provide a new perspective on this type of tourist behaviour. The integration
of the NAT and TPB has been used in the hospitality and tourism industry for other proenvironmental behaviour, such as consumer purchase decision-making (Han et al., 2016; Han,
Hwang, Kim & Jung, 2015) and has been used to analyse waste behaviour in a general sense (Park &
Ha, 2014) but little efforts have been made on using these theories to activate (trekking) tourists’
waste reduction behaviour specifically. Therefore, this research offers empirical evidence by
incorporating the norm activation theory and the theory of planned behaviour into a framework to
explain tourist’s waste reduction intentions while trekking.

Lastly, not only the topic but also the conceptual model makes the research relevant as it introduces
new links between constructs. Although many studies have argued that personal norms had to be
added to the theory of planned behaviour (Bamberg et al., 2007; Chen, 2016; Han & Hyun, 2017;
Harland et al., 1999; Kim & Hwang, 2020; Laes et al., 2013; Macovei, 2015; Shin et al., 2018; Zhang et
al., 2017), an integration of the norm activation theory and the theory of planned behaviour has not
been used with the exact links described previously (though overlap exists).
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3 Methodology
This chapter explains how quantitative data was gathered from trekking tourists
about their waste reduction intentions. The chapter shows how the survey is designed
and distributed among the target audience. Moreover, the data analysis is
elaborately explained going over exploratory factor analysis, confirmatory factor
analysis and path analysis.

3.1 Overall methodological design
This study is a model-testing correlational research in which the natural relationship between sociopsychological constructs is studied to explain trekking tourists’ waste reduction intentions. By using a
quantitative online survey a large sample size is possible, making results representative of the
trekking tourist population. Moreover, face-to-face contact is discouraged due to the COVID-19,
making an online survey an appropriate data collection tool. In addition, (online) surveys are less
prone to social desirability bias than (semi-structured) interviews (Jacobs, 2019).

The research is cross-sectional, comparing trekking tourists with different waste reduction intentions
at the same point in time. In this way, the natural occurring co-variance between variables can be
studied. As laid out in the conceptual framework, several socio-psychological constructs are assumed
to be an (indirect) predictor of the waste reduction intentions.

3.2 Population and sample size
As previously discussed, this study focuses on the waste reduction behaviour of trekking tourists. This
is why the population of interest are worldwide trekking tourists. I have specified this population to
‘people who have done a multiple-day adventurous trip on foot in the past’. This population is not
reduced to a certain gender, nationality or other demographics as this might limit the response rate
too much. Nonetheless, because the questionnaire is in English, only the English speaking trekking
tourists are represented. Moreover, the target population was 18 years of age and older as younger
people might not always make their own decisions regarding waste reduction behaviour. To make
sure that this population was indeed answering the questionnaire, this requirement was mentioned
in the introduction of the questionnaire and was included as the first question in the questionnaire.
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A lot of theories exist on the appropriate sample size for a quantitative study, but there is no single
universally accepted calculation for sample size (Conroy, 2015; Gaskin, 2019a; Statistics Solutions,
2020). According to Gaskin (2019a), a conservative approach to determining the sample size would
be by having 8 times the number of questions plus another 50 people (8 * 29 + 50 = 282) while a
liberal approach would be 3 times the number of questions plus 50 people (3 * 29 + 50 = 137).
Similarly, as I performed structural equation modelling (SEM) in the data analysis, a sample size of at
least 200 was suggested (Statistics Solutions, 2020). Other authors (e.g., Conroy, 2015) argue that
when the exact population size unknown the following formula can be used to calculate the
appropriate sample size:

𝑁𝑒𝑐𝑒𝑠𝑠𝑎𝑟𝑦 𝑆𝑎𝑚𝑝𝑙𝑒 𝑆𝑖𝑧𝑒 =

𝑍– 𝑠𝑐𝑜𝑟𝑒 2 ∗ 𝑆𝑡𝑑𝐷𝑒𝑣 ∗ (1 − 𝑆𝑡𝑑𝐷𝑒𝑣)
𝑚𝑎𝑟𝑔𝑖𝑛 𝑜𝑓 𝑒𝑟𝑟𝑜𝑟 2

When using this formula, it would suggest a sample size of 171, having a confidence level of 95%
(which equals to a Z-score of 1.96), a standard deviation of 0,5 and a margin of error of 7.5%.

170,74 ≈

1,962 ∗ 0,5 ∗ (1 − 0,5)
3,8416 ∗ 0,5 ∗ 0,5
=
2
0,075
0,005625

For these reasons, I aimed for 200 respondents, assuming that there would be invalid and
incomplete responses.

3.3 Data collection procedure
Due to COVID-19 physical contact is not encouraged. This is why the questionnaire was distributed
online using social media. Facebook was searched to find appropriate public groups which discussed
topics regarding trekking, assuming that (mainly) trekking tourists visit these pages. A survey
invitation with a link to the (Google Forms) questionnaire was posted in these groups which included
a brief explanation of the study, the voluntary nature of participation and the possibility to win an
incentive (an Amazon voucher). The following criteria were used to find the most relevant Facebook
groups:


It was a public group



The main language in the group was English



It had at least 500 members



Trekking, hiking and/or walking was discussed on at least a weekly basis



The group was accessible to me



The group’s conditions allowed me to post the questionnaire
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Of all the groups that met these requirements, I chose the 20 groups with the most followers. On the
walls of these groups, the questionnaire was posted. The groups that were chosen offered different
topics, treks, etc. but all had concerned trekking. The chosen Facebook groups can be seen in
Appendix A and altogether had almost 500 000 members. This would seem like a great amount,
though I expected a very low response rate and a possible deletion of the message in some groups as
a questionnaire is sometimes perceived as spam or links can be perceived as self-promotion.
Moreover, it is dependent on the algorithm of Facebook how many people actually see this message
on their timeline. To make it to 200 responses I needed to reach at least 0,04% of the people who all
had to participate in the survey. To increase the response rate I tried to lure people into responding
by giving them the chance to win a €20,- Amazon voucher. The study by (Singer & Ye, 2013) has
shown that randomly administered incentives do not increase the nonresponse bias significantly.

The online questionnaire was posted at 11 AM on weekdays as the social media management
company Virtue showed that this is a peak of a lot of activity on Facebook (Akram, 2010). Likewise,
Wronski (n.d.) showed that this is also approximately the time when most questionnaires are filled
out online. Weekdays were chosen as responding to questionnaires happens less on the weekend.
The 20 Facebook groups were distributed over 5 weekdays, from the 3rd until the 7th of August 2020.
The questionnaire was posted in 4 groups each day, mixing the respondents as much as possible. The
questionnaire remained available for two weeks after the post.

The text that introduced the survey on the walls of these Facebook groups can be found in Appendix
B and aimed to attract the interest of the group members. It was written informally as the survey
was posted on social media and was read by people in their leisure time. It had (to appear) to be fun
to answer the questionnaire as it was voluntary. Moreover, Sorman (n.d.) has mentioned that more
people will answer a questionnaire when the introductory message is personalised, short, clear and
makes them feel valued. In addition, it is important to use action-focused, positive language when
promoting the research (Optimal Workshop, 2020).

3.4 Measurement instrument
3.4.1

Types of variables

To make statements about the sample, the survey included several nominal variables on
demographics (income, gender, etc.) and included a continuous variable on age. Moreover, a
nominal variable on their past trekking location was included in the questionnaire to engage the
respondent, though this variable was not researched extensively.
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Nonetheless, the earlier mentioned constructs in the conceptual framework cannot directly be
observed and are therefore latent variables, or factors (Fx). To still be able to measure these
constructs and the relation among them, each latent variable was linked to three observed variables
(Xx) (see Figure 4). The variables that are observed were levels of agreement to statements
concerning this construct. By measuring the respondents’ level of agreement to these statements,
the respective latent variable can indirectly be measured. The statements are reflective measures as
all the observed variables concerning the same latent variable are very similar. The answer to each
statement is (partially) theorised to be caused by the latent variable. The possible removal of one of
the reflective observed variables does not change the essential nature of the underlying latent
variable (Diamantopoulus & Winklhofer, 2001).

An exploratory factor analysis was performed in SPSS to see whether the reflective observed
variables loaded onto the same latent factors (having the ability to load onto all latent factors). The
measurement model (represented in green in Figure 4) was analysed using confirmatory factor
analysis in SPSS Amos to get factor loadings, or regression coefficients (λx), of each of the observed
variables. These loadings revealed to what degree the observed variables seemed to predict their
respective latent variable (while the observed variables regression coefficient to other latent factors
were constrained to 0).

Although the latent variable is causing the observed variable, I expected that there was going to be
some unique variance that was not accounted for by the latent variable, therefore a measurement
error (εx) was added to each of the observed variables in the measurement and causal model. This
resulted in the following formula for each observed variable in relationship to its latent variable:
Xx = λxFx + εx

For example

PN1 = λPN1PN + εPN1

Fx

Latent variable

PN

Personal norm

Xx

Observed variable

PN1

Personal norm statement 1

λx

coefficient of the observed variable’s

λPN1

Factor loading of PN1 in relation to

relation to the latent variable (in the

the PN

measurement model)
εx

the unique variance of the observed
variable that is not accounted for by

εPN1

Unique variance of PN1 that is not
accounted for by PN

the latent variable
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To measure the structural model (depicted in light blue in Figure 4), a path analysis was performed
using SPSS Amos. Showing to what extent the latent variables have a causational effect (βx) while
taking account of disturbance (δ). This resulted in the following regression-like formula:
F1 = β2,1F2 + δ

For example

AB = βACABAC + δAB

F1

Endogenous latent variable

AB

Attitude towards behaviour

F2

Exogenous latent variable

AC

Awareness of consequences

β2,1

Coefficient

δ

showing

the

relation

βACAB

Relationship between awareness

between two latent variables (in the

of consequences and attitude

structural model)

towards behaviour

Effect of all factors that are not
included in the model but still have an

δAB

Disturbance causing AB that is not
accounted for by AC

effect on the specific endogenous
variable

Figure 4: The relationship between the different types of variables. Green represents the relationship
between the variables of the measurement model while light blue represents the relationship among
variables in the causal model.
By using structural equation modelling (SEM), I compared the covariance matrix of the data to the
model implied covariance matrix (which have theorised paths). I used the empirical data to check
whether the conceptual relationships represent reality in SPSS Amos. The confirmatory factor
analysis (CFA) showed the validity of the measurement model itself, analysing the observed
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covariance matrix and the model implied covariance matrix (without specified paths between
constructs). This reveals to what extent the observed variables represent their respective construct.
In the path analysis, on the other hand, a more restrictive model implied covariance matrix was used
(as paths were indicated between exogenous, mediating and endogenous latent variables). This was
compared to the covariance matrix of the sample, showing to what extent they are significantly
similar. This showed to what extent cause-effect relationships between the latent variables are
implied to exist.
3.4.2

Labelling of variables

An overview of all the variable names and their respective labels can be viewed in Appendix C.
3.4.3

Survey design

The design of the questionnaire is visible in Appendix D and was published in Google Forms. The
questionnaire was limited as much as possible, as people tend to ‘give up’ or skip questions when the
questionnaire takes too much time. The questionnaire started with a small introduction to the study,
introducing the participant to the topic and define some concepts that were used in the
questionnaire.

After the introduction, the respondent got to answer an easily answerable question. This
introductory question showed whether the respondent was part of the target audience (a multipleday trekking tourist) and, at the same time, engaged the respondent by thinking about their last
(probably positive) trekking experience to get them involved in the topic. When people answered
that they had never gone trekking for multiple days in a row, the survey ended.

Question 2 in the questionnaire addressed each of the constructs that were mentioned in the
conceptual framework with three statements, asking to what extent they agree on statements
concerning a construct on a five-point Likert scale (i.e. ranging from “strongly disagree” [1] to
“strongly agree” [5]) and an additional option ‘no opinion’ [0]. A five-point rather than a seven-point
Likert scale was used as the literature suggested that five-point scalars appears to be less confusing
to respondents and increases the response rate (Babakus & Mangold, 1992). The measurement items
of the constructs were adapted after previous research (see Table 1). It has been stated by Hair,
Black, Babin and Anderson (2010) that using four indicators is the optimal number of indicators for
one construct as four observed variables are more reliable than three while more than four is argued
to possibly result in the capturing of multiple dimensions. Statements were all framed positively as a
combination of positive and negative framing has proven to confuse or frustrate respondents (Colosi,
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Question

Topic/construct

Source

General

Blankenberg & Alhusen, 2019; Chen, 2016; Cooper, Poe &

questionnaire

Bateman, 2004; Ebreo et al., 2003; Han & Hyun, 2017;

set-up

Hunecke et al., 2001; Kim & Hwang, 2020; Macovei, 2015;
Onwezen et al., 2013; Park & Ha, 2014; Shin et al., 2018;
Zhang et al., 2017

1

Introductory

Self-generated (listed trekking countries according to Book
Mountian Tours (n.d.), Huang (n.d.) and Lonely Planet (2019)

2

AR

Kim & Hwang, 2020; Han & Hyun, 2017; Shin et al., 2018

AC

Han & Hyun, 2017; Kim & Hwang, 2020; Park & Ha, 2014; Shin,
Im, Jung & Severt, 2018; Zhang, Geng & Sun, 2017

PN

Ebreo et al., 2003; Han & Hyun, 2017; Kim & Hwang, 2020;
Onwezen et al., 2013; Park & Ha, 2014; Shin et al., 2018;
Zhang et al., 2017

SN

Chen, 2016; Han & Hyun, 2017; Kim & Hwang, 2020; Park &
Ha, 2014; Shin et al., 2018

AB

Zhang et al., 2017

PBC

Han & Hyun, 2017; Kim & Hwang, 2020; Park & Ha, 2014; Shin
et al., 2018; Zhang et al., 2017

IB

Han & Hyun, 2017; Shin et al., 2018

3

Willingness to pay Foreit & Foreit, 2004

4 to 7

Demographics

Blankenberg & Alhusen, 2019; Chen, 2016; Cooper, Poe &
Bateman, 2004; Ebreo et al., 2003; Han & Hyun, 2017;
Hunecke et al., 2001; Kim & Hwang, 2020; Macovei, 2015;
Onwezen et al., 2013; Park & Ha, 2014; Shin et al., 2018;
Zhang et al., 2017

8

Incentive

Self-generated

9

Comment

Self-generated

Table 1: Sources the questionnaire was modified after
2005; Holbrook, 2008). Nonetheless, the trial run of the survey, however, showed that the great
number of statements in the survey per construct was not perceived well. The repetition caused
frustrated respondents who felt many questions were redundant. This is why eventually three
statements were chosen to represent each construct (and AR4, AC2, PN2, SN3, AB4, PBC3 and IB3
were deleted).
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Question 3 simply states how much they are willing to pay (WTP) on top of a trekking permit to
ensure that waste is carried out of a non-specific trekking area. However, the concept of willingness
to pay turned out to be too context-specific for respondents to answer. This is why results regarding
this question will not be further discussed.

Finally, the questionnaire ends with questions on demographics to be able to make statements about
the sample and allow them to comment on the survey.

The designed questionnaire was distributed to two professors who are experienced in designing
surveys. Moreover, three people from the target population were asked to pre-test the
questionnaire and identify items that were difficult to answer or seem ambiguous to them.
Corrections to the questionnaire were made accordingly.

I decided to make all questions required to answer, apart from question 8 and 9. This is because I
provided an escape in almost all the question (as I included ‘I don’t know’ or ‘no opinion’ as an
option). Question 8 and 9 were optional to answer as these were open-ended questions with
possible final remarks and the possibility to note their email address for a chance to win an Amazonvoucher.

3.5 Procedure for data analysis
3.5.1

Data screening and editing

The Google Forms produced an Excel file with all the data. Before starting the analysis in SPSS, I
screened the data in Excel for missing values and too many ‘no opinion’ or ‘I don’t know’-answers. I
did not expect many missing values as most of the questions were required to answer before
submitting. Nonetheless, in Excel I used the appropriate formula =COUNTBLANK(range)) for each row
and column to easily get an overview of missing values. This technique showed whether there were
respondents who only filled out the questionnaire partially or did not meet the criteria for the study
(and therefore only answered question 1). The columns concerning question 8 and 9 were left out of
the formula as these were optional to answer. When respondent answered ‘no opinion’ or ‘I don’t
know’ to more than 25% of the questions, the respondent’s questionnaire was considered negligible
and was deleted.

When less than 25% of the values per column or row were missing or answered with ‘no opinion’ or
‘I don’t know’, I looked at the missing values individually. When it concerned a ‘no opinion’-value in
question 2, I imputed the mode value of the surrounding observed variables concerning the same
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latent variable. This is done because in this way I did not lose too much data while minimising bias.
Besides, the observed variables in question 2 were reflective and were therefore more or less
interchangeable with other observed variables regarding the same construct. If the respondent
answered ‘no opinion’ for each of the observed variables concerning the same latent variable, I
imputed the mode of the variable. For all other questions which had an ‘I don’t know’-option, I left
out the respondents who answered ‘I don’t know’ in the question specific analysis. This is because
imputing values concerning these values greatly bias the results as these values are not
interchangeable with answers to other questions.

To analyse unengaged responses I used Excel to find the standard deviation per row for all question 2
responses (using the formula =STDEV.S(range)). When there was 0 standard deviation I considered
deleting the respondent as they had answered the same for all the statements in question 2.

All the alterations due to the missing values and unengaged responses are reported in the results
chapter.
3.5.2

Data analysis

For the data analysis, I used SPSS Statistics 21. Therefore, the Excel file was converted into an SPSS
file In the SPSS file, all values were linked to a numerical code according to the table in Appendix E.
The data analysis started with a descriptive analysis which showed (among others) frequency
distributions. To ensure that the latent variables differentiate significantly an exploratory factor
analysis was performed. To verify that the measurement model significantly fits the data and to see
whether all measurement variables reflect their respective latent variable, a confirmatory factor
analysis was conducted. Lastly, I performed a path analysis to test the causal relationships among the
latent variables.

Descriptive Analysis
Before going into detailed statistics, I did a descriptive analysis of each question of the questionnaire,
looking at central tendency (means, medians, modes), dispersion (range, quartiles), distribution
(standard deviation, kurtosis and skewness) and frequencies. This summarised the basic features of
the data.

As age is the only continuous variable in the data set, it is the only variable where outliers could have
occurred. To consider possible outliers I explored the data (by creating a boxplot) to see whether any
values were erroneous (e.g. below the age of 18 or above the age of 100).
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Exploratory Factor Analysis (EFA)
To explore the gained data and make sure that each of the latent variables differentiates significantly
while convergent validity is present within each latent variable, an exploratory factor analysis (EFA)
was performed. In the exploratory factor analysis, I iterated until I got a clean pattern matrix with
each of the observed variables loading on the right construct. Then I looked at adequacy, convergent
validity and reliability.

Iteration to avoid discriminant validity issues
In SPSS I created a pattern matrix in which it was anchored onto 7 factors (as there were 7 latent
variables). I applied Promax oblique rotation as I expected the latent variables to correlate. Similarly,
Maximum Likelihood (ML) was used as an extraction method. ML is chosen as an extraction method
because SPSS Amos also uses ML as an extraction method.

From the pattern matrix, I was able to read which observed variables loaded together. I separated
overlapping latent variables by running a factor analysis on all the observed variables that concerned
the two overlapping latent variables. In this separating factor analysis, they were forced to separate
into two factors. By looking at the pattern matrix and possibly the loadings plot, it was shown which
of the observed variables loaded most significantly on both factors (see Figure 5). I deleted this
observed variable and checked whether the deletion of this observed variable separated the two
latent factors significantly. I did this on a trial and error basis, eventually making sure that all
observed variables loaded onto their respective latent factors.

Adequacy
To measure the sampling adequacy, I looked at the Kaiser-Meyer-Olkin measure (KMO) (Kaiser,
1970). This value represents the ratio of squared correlation and squared partial correlation between
variables. According to Kaiser (1974), the value of KMO should be higher than ,5 to be acceptable.

Convergent validity
Moreover, I checked individual factor loadings to analyse whether variables loading to the same
factor were sufficiently correlated. Gaskin (2019a) advises a factor loading of ,45 or more as a
significant factor loading with a sample size of 150. Similarly, Stevens (2002) mentions that for a
sample size of 100, a factor loading of ,512 is significant and with a sample size of 200 ,364 is
significant factor loading to represent convergent validity.
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Example of separating latent variables
In the pattern matrix of all constructs, the observed variables of personal norm (PN1, PN3 and PN4)
loaded highly on the same factor as two observed variables concerning attitude towards behaviour (AB2
and AB3). By performing a factor analysis with just these two latent variables (AB and PN) and forcing
the observed variables into two factors, the pattern matrix and factor plot depicted in Table I and Figure
I were created.

Table I: Pattern matrix combining
all observed variables of PN and AB

Figure I: Factor plot combining all observed variables of PN and AB

Both, the pattern matrix and the factor plot, indicate that AB3 bridges between the two factors. As can
be viewed in Table II and Figure II, the deletion of AB3 separated the latent variables.

Table II: Pattern matrix of PN and
AB with AB3 deleted

Figure II: Factor plot of PN and AB with AB3 deleted

Figure 5: An example of separating correlating latent variables
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Reliability
Finally, the reliability of the EFA was checked by generating the Cronbach’s Alpha of each of the
factors, containing all its applicable observed variables. For the data to be reliable a cut-off point of
,7 is suggested by Kline (1999). This means that when Cronbach’s Alpha is higher than ,7, the relevant
observed variables measure the same latent construct adequately.
Confirmatory Factor Analysis (CFA)
To be able to answer the previously
stated hypotheses, I had to use
structural equation modelling (SEM),
using path diagrams to analyse the
difference

between

the

sample

population covariance matrix of the
observed variables from question 2 and
compare

these

to

the

theorised

measurement model covariance matrix.
The confirmatory factor analysis as well
as the path analysis were performed in
IBM SPSS Amos 26 Graphics. I used the
maximum-likelihood (ML) extraction to
give efficient and unbiased estimates of
the unknown model parameters. ML is
mostly used for continuous scaled
observed variables, however, Kovačić,
Topolšek and Dragan (2015) mention
that this extraction method is also
applicable to ordinal variables, though it

Figure 6: Structural model for confirmatory factor analysis

might be less accurate. Similar studies have applied the same extraction method (Han & Hyun, 2017;
Park & Ha, 2014; Shin et al., 2018; Zhang et al., 2017).
But before being able to do a path analysis on the interaction of the constructs mentioned in the
theoretical framework, I first had to perform a confirmatory factor analysis to evaluate the
measurement model and assess the quality of the measurement items. Figure 6 visualises the
diagram for the confirmatory factor analysis. Differentiating from an exploratory factor analysis, not
all observed variables can load on all latent variables (factors), instead, some factor loadings have
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been fixed to zero. For example, in Figure 6 the observed variables AC1, AC3 and AC4 are linked to
the latent variable AC, while the absence of arrows of these observed variables to other latent
variables means that they have fixed loadings (of zero) to all other latent variables.

To make the latent variable measurable, it needs to have an interpretable scale. This is why one
factor loading between each latent variable and a respective observed variable is constrained to one.
The path from the observed variable with the highest loading towards the latent variable (which is be
noted after running the model) was anchored to one, as this is the best statistical approach (Gaskin,
2019b). Similarly, also the measurement error had to have an interpretable scale and is why the
loading is set to one for each of the measurement errors.

To analyse how plausible the structural model is, I looked at reliability, construct validity,
discriminant validity, assessed the model fit and finally checked for common method bias.

Reliability
Composite reliability (CR) of each latent variable was calculated (the squared sum of all standardised
factor loadings divided by the squared sum of standardised factor loadings plus the sum of error for
each measurement item) to show to what extent there was internal consistency for each construct.

Convergent validity
To check convergent validity, I calculated the average variance extracted (AVE) of each latent variable
(the sum of the squared loadings/the number of indicators for the given construct). If this was ,5 or
higher it would mean that the observed variables that in theory should be related to the latent
variable, actually are coming together to determine the given latent variable.

Discriminant validity
The discriminant validity was assessed by calculating the square root of the AVE of each latent
variable and compared to the inter-factor correlations. This showed to what extent the given
construct was different from the other constructs.

Model fit
There is no universally accepted strategy for assessing model fit (Curran, 2017). Nye and Drasgow
(2010) recommend to use several indices when evaluating model fit to see whether the
characteristics of the sample match the model, though there are many different cut-off points and
strategies to assess a model fit (e.g., Curran, 2017; Essau et al., 2012; Gaskin, 2019a; van Geel &
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Verboon, 2015). Most commonly, researchers use a combination of the chi-square, root mean square
error of approximation (RMSEA) as an absolute fit indicator, comparative fit index (CFI) as a relative
fit indicator and standardised root mean square residual (SRMR) to assess model fit by looking at the
standardised differences between the predicted covariance and the observed. A combination of
these model fit measures is therefore what I used to evaluate the model fit. These measures have
also been used in similar behavioural studies (e.g., Han & Hyun, 2017; Kim & Hwang, 2020; Park &
Ha, 2014; Shin et al., 2017; Zhang et al., 2017). Eventually, the model fit indices showed whether I
specified the model correctly or in a correct enough way so I can have confidence mentioning the
estimates that the model produced. It is, however, good to take into account that chi-square is
sensitive to sample sizes and inflates when models are complex. The chi-square test is based on the
restrictive assumption that a model perfectly fits no covariance residuals (Harrington, 2009),
therefore it tends to be significant with high sample sizes. This is why people have argued to divide
the chi-square by the degrees of freedom in which some authors (e.g., Gaskin, 2019a; Hu & Bentler,
1999) have ꭓ2/df < 3 as a rule of thumb to assume an acceptable model fit.

Moreover, this is also a reason to look at more model fit indices like the CFI and the RMSEA. The
RMSEA uses the chi-square in relation to the model’s degrees of freedom and its sample size to
calculate model fit. I used the cut-off points in Table 2, that were suggested by Gaskin (2019a) and
Hu and Bentler (1999), to assess model fit.
Measure
Chi-square/df (cmin/df)

CFI

SRMR
RMSEA

PClose

Threshold
1 – 3 = excellent
<1 = bad
>3 = bad
>0,95 = excellent
0,90 – 0,95 = acceptable
<0,90 = bad
<0,08 excellent
>0,09 = bad
<0,06 = excellent
0,06 – 0,08 = acceptable
>0,08 = bad
>0,05 = excellent
0,01 – 0,05 = acceptable
<0,01 = bad

Table 2: The thresholds for model fit
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Common method bias
To finish off the confirmatory factor analysis, I checked for common method bias in the
measurement model as I am only using a single method (a survey) for both the dependent variables
and independent variables. To measure this bias, I added a common latent factor in the SPSS Amos
diagram and compared its chi-square and degrees of freedom from a constrained model (in which all
paths from the common latent factor to the observed variables were constrained to zero) to an
unconstrained model (in which paths from the common latent factor to the observed variables were
not anchored). On this difference, I ran a right-tailed probability of a chi-square distribution to see
whether the difference between the constrained model and the unconstrained model is significantly
different and therefore conclude whether common method bias existed.

Path analysis with latent variables
After approving the measurement model, I proceeded to the analysis of the causal model, which
showed the specific relationship between the multiple constructs, instead of solely the covariance.
The results of the path analysis eventually lead to either support or rejection of earlier stated
hypotheses. The path analysis showed how plausible the causal model was. For this purpose, I
assessed multicollinearity, check for multivariate normality and, once again, assess the model fit.

Multicollinearity
To assess multicollinearity, I did a regression analysis in SPSS. I created a new variable that
transformed all the observed variables of one construct into the mean of the observed variables as a
representation of the respective construct. With these new variables representing the constructs, I
performed a regression analysis (with collinear diagnostics) in SPSS, generating a variance inflation
factor value (henceforth named ‘VIF-value’). The VIF-values showed how much variance in one
construct overlapped with variance in another construct.

Multivariate normality
I looked at multivariate normality by using Cook’s distance in SPSS to see whether there were cases
that counter the theory so much that it greatly influences the results. Each of the dependent
variables in the structural model was analysed individually, using the new variables that were created
for multicollinearity. By using linear regression in SPSS, a new Cook’s distance value can be generated
per dependent variable. This showed to what extent each respondent influences the regression. I
showed all Cook’s distance values per dependent variable in a scatterplot to analyse each
respondents’ influence on the constructs. According to Cook and Weisberg (1982), a Cook’s distance
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with a value greater than 1 would indicate that the respondent is pulling the results and is possibly a
cause for concern.

Model fit
Similar to the confirmatory factor analysis, I evaluated the model fit of the causal model to see
whether the model appropriately fits the characteristics of the sample that was observed. I looked at
the chi-square, degrees of freedom, RMSEA, PClose, CFI and SRMR, using the same cut-off points
presented in Table 2.

Eventually, when the model fit was acceptable, I was able to make statements about the beta
weights (direct effects as well as indirect effects) and the total variance explained. Self-evidently, for
all the beta weights I looked at p-values to see whether the links were significant. Based on these
results I was able to support or reject the previously listed hypotheses.

Mediating analysis
When the causal model was approved, I checked the indirect (mediating) effects of the constructs
(e.g. personal norm, subjective norm). This analysis was done because “each variable in the [NAT]
chain directly affects the next and may also directly affect variables further down the chain” (Stern,
2000, p. 413). So even though some constructs might not directly influence behavioural intention, if
the indirect effect is high (and significant), it can still be an influential determinant. To analyse the
mediating effect, I performed bootstrapping in SPSS Amos, while creating a user-defined estimand,
using the program to calculate each possible specific indirect effect. This resulted in estimates per
indirect effect and is joined by a p-value. The findings of the analysis showed whether the constructs
in the proposed theoretical framework have a positive or negative and significant mediating role to
explain the waste reduction intentions. As the hypotheses of this research do not cover the
mediating role of constructs, the mediating relationship was checked briefly, though is not focused
on.
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4 Results
This chapter shows the results of the research. This chapter starts by examining the
sample characteristics. Afterwards, I present the outcome of the exploratory factor
analysis (EFA) to minimise discriminant validity issues. I continue showing the results
of the confirmatory factor analysis (CFA) and finally, the outcome of the performed
path analysis revealed to how well the theorised model fits the data and what
hypotheses can be accepted or rejected.
4.1 Sample characteristics
A total of 183 people participated in the survey. Since 9 of the respondents answered in the survey
that they had never been trekking for multiple days in a row, they were excluded from the study
because these people were not part of the target audience. Three more cases were excluded from
the study as they answered ‘no opinion’ to more than 25% of the questions, making the respondent’s
questionnaire negligible. Moreover, 16 respondents had 0 standard deviation throughout question 2.
14 of these people ‘strongly agree’ with all the statements while 2 people ‘strongly disagree’ with all
of the statements. This might indicate that these respondents were unengaged. As I did not want to
lose too much data and as an unengaged respondent, you might choose ‘no opinion’ or ‘neither
agree nor disagree’ if you are not engaged, I chose to keep these cases in the analysis. Eventually,
171 cases were used for data analysis.

The descriptive analysis in SPSS showed that the sample is diverse (frequency tables concerning the
sample characteristics can be viewed in Appendix F). The respondents reside in 39 different
countries. Most people of the sample live in New Zealand (19,3%), the Netherlands (10,5%), the
United Kingdom (9,4%) or the USA (7%). Also, gender is divided more or less evenly (see Figure 7).
44,4% of the sample is male while 55% is female. The remaining 0,6% responded with ‘other’. Age
ranged from 20 to 73 years old with a mean age of 39,23. Also, the monthly income of the
respondents is spread out (see Figure 8). Most people that answered the question (19,9 %) did not
know or did not prefer to answer the question. People that did give an indication are spread out
among all the given categories. Most (15,1%) of the respondents have little income (0.01 to 1000
euros per month) and second-most (14,5% of the respondents) has a monthly income of 1000 to
2000 euros per month. 8,8% of the respondents indicated that they had no monthly income at all.
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Figure 7: The distribution of gender

Figure 8: The distribution of monthly income

4.2 Imputation of data
For each ‘no opinion’ value that was given for a reflective observed variable in question 2, a different
value was imputed. This was done as ‘no opinion’ cannot be analysed and deleting all the cases
where ‘no opinion’ was used would have resulted in a deletion of too much data. Moreover, SPSS
Amos cannot run a model when data is missing. 2,6% of all the observed variable values (93 out of
3591 values) were answered with ‘no opinion’. Values were imputed according to the criteria
mentioned in the methodology (see Section 3.5.1). An overview of all imputed values can be viewed
in Appendix G.

4.3 Descriptive analysis of reflective variables
Skewness and kurtosis are apparent in the observed variables (see Table 3). The skewness of AR1,
AC1, AC3, AC4, PN1, PN3, PN4, AB3, IB1, IB2 and IB4 are all smaller than -2, meaning the distribution
of these variables is left-skewed, though do not surpass the suggested cut-off point for SEM of less
than -3 or higher than +3 (Aminu & Shariff, 2014; Griffin & Steinbrecher, 2013; Weston & Gore,
2006). Kurtosis is also apparent in the distribution of the variables in question 2. There are multiple
values higher than 4. Especially AR1 has a high value (6,26) for kurtosis, showing a leptokurtic
distribution. Nonetheless, all values fall between the suggested range for kurtosis from -10 to +10
(Aminu & Shariff, 2014; Weston & Gore, 2006). Structural Equation Modelling (SEM) is a fairly robust
analytical method. So even though small deviations might be present, this does not represent major
violations of assumptions (Griffin & Steinbrecher, 2013).
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Table 3: The descriptive statistics of all the quantitative variables
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4.4 Exploratory factor analysis (EFA)
4.4.1

Iteration and discriminant validity

The initial pattern matrix (using Maximum Likelihood as extraction method with Promax oblique
rotation) is depicted in Table 5. A fixed number of 7 factors (the number of latent variables) were
extracted. As can be noted from Table 5, many observed variables of the same construct load onto
different factors.

To ensure that all latent factors loaded on different factors, the observed variables that caused the
overlap were deleted (by performing an exploratory factor analysis on the two overlapping
constructs and forcing them into two factors, see Section 3.5.2), eventually leading to the pattern
matrix depicted in Table 6. The following observed variables were deleted:


PBC1: I believe I have the ability to perform waste reduction behaviour while trekking.



PBC2: Whether or not I perform waste reduction behaviour while trekking is completely
up to me.



PBC4: I have the resources, time and opportunities to reduce my waste while trekking.



AB3: Reducing my waste while trekking to protect the environment is worthy of my time
and energy.



AR1: Every tourist must take some responsibility for the environmental problems
potentially caused by waste generation in trekking areas.



AC1: Waste generation while trekking can have a negative impact on the environment.

Unfortunately, all perceived behavioural control (PBC) observed variables had to be deleted as each
of the variables kept loading onto different factors. Taking the PBC variables out was, therefore,
necessary to minimise discriminant validity. In addition, some constructs were reduced to only two
observed variables. According to Kenny, Kasher and Bolger (1998) and O’Brien (1994), this is
accepted, though not recommended.
4.4.1 Adequacy
To measure the sampling adequacy I looked at
the KMO value (see Table 4), which shows the
ratio of the squared correlation between all
the

variables

to

the

squared

partial

Table 4: The output of the KMO and Bartlett’s Test

correlation. The high value (,936) indicates
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Table 5: The initial pattern matrix of all observed variables.
Coefficients below 0,4 are suppressed

Table 6: The final pattern matrix after deletion of overlapping observed variables.
Coefficients below 0,4 are suppressed
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that the factor analysis yielded reliable and distinct factors (Field, 2013). Variables show a significant
relationship and this is why it is useful to run an EFA.
4.4.2

Convergent validity

Convergent validity is checked too in this exploratory factor analysis. As the sample size is 171,
Gaskin (2019a) advises a loading of ,45 or more as a significant factor loading. Only Awareness of
Consequences (AC) seems to be the least valid factor as the loadings are fairly low (,480 and ,449). As
the value ,449 is very close to the cut-off point, I decided to accept this value.
4.4.3

Reliability

Finally, the reliability of the EFA was checked. As presented in Table 6, the Cronbach’s Alpha of each
of the factors is above ,7. This means that the observed variables adequately represent the latent
variable. It is, however, important to note that the Cronbach’s Alpha is very high (>,9) for the factors
awareness of consequences (AC), behavioural intention (IB) and personal norms (PN). This might
indicate that some of the variables are
redundant. This is accepted for now as in
this research reflective variables are used.
Each of the variables ‘reflects’ the same
construct and are therefore assumed to be
very similar.

4.5 Confirmatory factor
analysis (CFA)
To further evaluate the measurement
model and assess the quality of the
measurement

items,

I

performed

a

confirmatory factor analysis (CFA). To
allow this, I set one regression weight per
latent variable to one to make the latent
variable measurable. By running the
model I found out which one of these
regression weights was the highest per
latent

variable

and

therefore

these

regression weights were constrained to 1
(see Figure 9).
Figure 9: The final structural model for confirmatory factor
analysis
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4.5.1

Reliability and convergent validity

To analyse internal consistency I calculated the composite reliability (CR). All CR values are above ,6
(see Table 7), indicating there is internal consistency for each of the latent variables. Moreover, the
average variance extracted (AVE) is ,5 or higher for each latent variable (see Table 7). This means that
the observed variables that in theory should be related to the latent variable, are coming together to
determine the given latent variable.
Construct and scale item

Standardised
loading

Ascription of responsibility (Composite reliability = ,842, Average variance extracted = ,709)
AR2
AR3

I believe that every tourist is partly responsible for the environmental deterioration caused by
waste generation in trekking areas
I believe that tourists are jointly responsible for the environmental problems potentially caused
by waste generation in trekking areas

***

,853

***

,831

Awareness of consequences (Composite reliability = ,930, Average variance extracted = ,869)
AC3
AC4

Waste reduction behaviour while trekking helps to minimise the negative environmental
impacts on local people and the wider environment
Waste reduction behaviour while trekking is a way to conserve vital natural resources and
reduce the wasteful use of land for dumps

***

,959

***

,905

Personal norm (Composite reliability = ,842, Average variance extracted = ,906)
PN1
PN3
PN4

Regardless of what other people do, because of my own values/principles, I feel that I should
reduce my waste while trekking.
Reducing my waste while trekking is consistent with my moral principles
I feel a strong personal obligation to reduce waste while trekking

***

,957

***

,949
***
,950

Subjective norm (Composite reliability = ,842, Average variance extracted = ,739)
SN1
SN2
SN4

Most people who are important to me think that I should perform waste reduction behaviour
while trekking
People whose opinion I value would approve of me performing waste reduction behaviour
while trekking
People whose opinions I value would prefer me to perform waste reduction behaviour while
trekking

***

,717

***

,797

***

,891

Attitude towards behaviour (Composite reliability = ,842, Average variance extracted = ,621)
AB1
AB2

Reducing my waste while trekking is a good way of solving environmental problems
It is rewarding to reduce my waste while trekking to protect the environment

***

,672
***
,889

Behavioural intention (Composite reliability = ,842, Average variance extracted = ,918)
IB1
IB2
IB4

I intend make an effort to perform waste reduction behaviour while trekking
I will perform waste reduction behaviour as much as possible while trekking
I will reduce, reuse and recycle items as much as possible while trekking

***

,971
***
,975
***
,927

Table 7: Overview of standardised factor loadings, composite reliability and average variance
extracted. *** = p < ,001
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4.5.2

Discriminant validity

The discriminant validity was assessed by calculating the square root of the AVE of each latent
variable and compare these to the inter-factor correlations. This shows to what extent the given
construct is different from the other constructs. Table 8 shows in the squared AVE in bold on the
diagonal line and the inter-factor relations below and beside this value. Attitude towards behaviour
(AB) shows discriminant problems as the squared AVE (,788) is lower than the inter-factor
correlations with the awareness of consequences (AC) (,806) and personal norm (PN) (,815). The
construct AB, therefore, seems to correlate more strongly with other constructs than with itself.
Similarly, the maximum shared variance (MSV) should be smaller than the AVE (Hair et al., 2010) to
ensure discriminant validity. Also, AB seems to be problematic for this norm (see Table 8).
Nonetheless, the difference between ,788 (squared AVE of AB) and ,806 and ,815 are relatively small,
I decided to keep the construct AB in the study. Moreover, the norms that MSV has to be bigger than
AVE and the squared AVE should be bigger than inter-construct correlations is not set in stone. They
are guidelines provided while it might be the case that in some instances the guideline is too
restricted. Eventually, I accepted the data though discriminant validity might have biased the results.
I further discuss the consequences of accepting this in the discussion.
AVE

MSV

AR

SN

PN

IB

AB

AR

0,709

0,615

0,842

SN

0,739

0,722

0,643***

0,860

PN

0,906

0,853

0,702***

0,850***

0,952

IB

0,918

0,853

0,716***

0,825***

0,924***

0,958

AB

0,621

0,664

0,672***

0,741***

0,815***

0,786***

0,788

AC

0,869

0,869

0,784***

0,794***

0,921***

0,914***

0,806***

AC

0,932

Table 8: The (squared) average variance extracted, maximum shared variance and inter-factor
correlations. *** = p < ,001, the values in bold on the diagonal line are squared average variance extracted
4.5.3 Common method bias
To make sure no common method bias is present in the measurement model I added a common
latent factor (CLF) in the SPSS Amos diagram and compared the chi-square and degrees of freedom
from a constrained model (in which all paths from the common latent factor to the observed
variables are constrained to zero) to an unconstrained model (in which paths from the common
latent factor to the observed variables are not anchored). Both diagrams can be viewed in Appendix
H. On this difference, I ran a right-tailed probability of a chi-square distribution showing there is a
significant difference between the constrained and unconstrained common latent factor (see Table
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9). This means that common method bias is present. To account for the bias I left the common latent
factor in the model.
X2

df

Unconstrained

112,303

60

X2

71,414

Constrained

183,717

75

df

15

Model

Difference

Chi-square distribution (right tailed)

0,000

Table 9: The output of the right-tailed chi-square test comparing the
constrained and unconstrained common latent factor
4.5.4

Model fit

To see whether my theorised model fits the data I looked at the model fit. I used a combination of
the chi-square divided by the degrees of freedom, root mean square error of approximation
(RMSEA), comparative fit index (CFI) and standardised root mean square residual (SRMR) to assess
model fit (see Table 10). These measures have also been used in similar behavioural studies to this
one (e.g., Han & Hyun, 2017; Kim & Hwang, 2020; Park & Ha, 2014; Shin et al., 2017; Zhang et al.,
2017). The model fit measures were all accepted according to the cut-off points suggested by Hu and
Bentler (1999) and therefore indicate that I specified the model correctly or in a correct enough way
so I can have confidence mentioning the estimates that the model produced.
X2 = 112,303

df = 60

p-value = ,000

Measure

Estimate

Threshold*

Interpretation

CMIN/df (X2/df)

1,872

Between 1 and 3

Excellent

CFI

,984

>0,95

Excellent

SRMR

,0196

<,08

Excellent

RMSEA

,072

,06 <-> ,08

Acceptable

PClose

,045

,01 <-> ,05

Acceptable

Table 10: The model fit of the measurement model. *Cut-off points based on Hu and Bentler (1999)

4.6 Path analysis
As the measurement model fits, I transformed it into a causal model (see Figure 10), changing the
covariate relationship between the latent variables into the theorised causal relationships.
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Figure 10: The final causal model for path analysis. CLF represents the common latent factor
4.6.1

Multivariate assumptions

To assess outliers and multicollinearity, I performed data imputation in SPSS Amos in which all factor
scores of each latent variable were changed into one value representing the latent variable. With
these single values for each latent variable, I performed analyses in SPSS to discover whether there
are outliers or influentials. I did this by using Cook’s distance. The graphed Cook’s distance of each
dependent variable is visible in Appendix I. According to Cook and Weisberg (1982), all Cook’s
distance values greater 1 are cause for concern. As you can see in Table 11, none of these values was
greater than 1.
Dependent variable

Highest Cook’s
distance value

Ascription of Responsibility (AR)

,06153

Personal Norms (PN)

,18710

Subjective Norms (SN)

,33865

Attitude towards Behaviour (AB)

,18340

Behavioural intention (IB)

,33162

Table 11: The highest Cook’s distance values per latent variable
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To check multicollinearity I used the imputed scores to produce collinearity diagnostics. I used the
VIF-value for each dependent variable that was caused by multiple predictors (see Tables 12, 13 and
14 below). Tolerance values that are less than ,1 (Menard, 1995), or VIF values greater than 10
indicate problems (Myers, 1990). As none of the VIF values is greater than 10 nor are the tolerance
values below ,1, there is no cause for concern for multicollinearity.

Table 12: The VIF scores for

Table 13: The VIF scores for

Table 14: The VIF scores for

behavioural intention

attitude towards behaviour

personal norm

4.6.2

Model fit

To be able to draw conclusions based on the estimates in the causal model, I first needed to look at
the model fit. The causal model with its hypothesised paths also has a good model fit (see Table 15).
Because of model fit, I can make claims with fair confidence about the final estimates that SPSS Amos
has produced in this model (see Appendix J for an overview of all estimates and their respective pvalues).
X2 = 123,767

Measure

df = 65

p-value = ,000

Estimate

Threshold*

Interpretation

CMIN/df (X /df)

1,904

Between 1 and 3

Excellent

CFI

,981

>0,95

Excellent

SRMR

,0230

<,08

Excellent

RMSEA

,073

,06 <-> ,08

Acceptable

PClose

,030

,01 <-> ,05

Acceptable

2

Table 15: The model fit of the causal model. *Cut-off points based on Hu and Bentler (1999)
Figure 11 summarizes the final regression coefficients for the accepted model specifically, including
the total variance explained (R2) for each endogenous variable. The correlation between awareness
of consequences and attitude towards behaviour is significant and high (β = 0,793, p < ,001) and it
explains 75,5% of the variance in the data of attitude towards behaviour (R2 = 0,775). Similarly,
awareness of consequences is significantly correlated with ascription of responsibility (β = 0,778, p <
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,001), subjective norm (β = 0,801, p < ,001) and personal norm (β = 0,860, p < ,001), explaining 60,6%
of the variance in ascription of responsibility (R2 = 0,606) and 64,2% of the variance in subjective
norms (R2 = 0,642). Awareness of consequences also explains, together with the subjective norm,
90,3% of the variance in personal norms (R2 = 0,903). The results indicate a significant relationship
exists between subjective norm and personal norm (β = 0,226, p < ,001), personal norm and
behavioural intention (IB) (β = 0,679, p < ,001) and attitude towards behaviour and behavioural
intention (β = 0,184, p < ,05). Eventually, the sense of moral obligation to perform waste reduction
behaviour, the attitude towards this behaviour and the indirect constructs together seem to predict
86,7% of the variance in behavioural intention (R2 = 0,867).
As just discussed, the R2-values of each of the dependent variables were all above ,6 which means
that the relationships between constructs are not only significant but are also meaningful as they
actually explain a great portion of the variance.
0,793
(5,459)***

Awareness of
consequences of
waste reduction
behaviour (AC)

0,860
(8,927)***

Sense of moral
obligation to
perform waste
reduction
behaviour (PN)
R2 = 0,903

-0,134
(-1,882)
0,778
(10,721)***
0,801
(8,553)***

Attitude towards
waste reduction
behaviour (AB)
R2 = 0,755
0,679
(7,240)***

0,184
(2,082)**

Intention to
perform waste
reduction
behaviour (IB)

0,226
(3,345)***

R2 = 0,867

H9
0,110
(1,587)

Ascription of
responsibility of
waste reduction
behaviour (AR)

Subjective norm
(SN)
R2 = 0,642

0,092
Perceived
(0,736)
behavioural
control (PBC)

R2 = 0,606

Figure 11: The outcomes of the causal model of intention to perform waste reduction behaviour.
*** p < ,001; ** p < ,05; the dotted line represents an insignificant path; values are standardised estimates with
its t-value in parentheses.
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4.6.3

Indirect effects

The remaining significant correlations allow for a calculation of indirect effects (see Table 16). The
indirect effects were calculated in SPSS Amos using bootstrapping (based on 2000 samples and with a
95% confidence level). The results show that awareness of consequences (AC) has a big significant
indirect effect on behavioural intention (IB) using personal norms (PN) as a mediator (β = ,584, p <
,05). The total indirect effect of awareness of consequences is spread across another path too (using
a combination of subjective norm and personal norm as mediators). Subjective norm has a significant
indirect effect on behavioural intention via de mediator personal norm, though the coefficient is
small (β = ,155, p < ,05). The indirect effect of ascription of responsibility (AR) on behavioural
intention is negative, though significant (β = -,090, p < ,05). Because the effect is smaller than -0,1, I
consider this indirect effect of the ascription of responsibility negligible. The same goes for the
significant but negligible effect of awareness of consequences on intentional behaviour via the
mediators ascription of responsibility and personal norm (β = -071, p <,05).

Parameter

Unstandardised

Lower Upper

P

Estimate
AC --> AR --> PN --> IB

-,071

-,824

-,003

,038

AC --> SN --> PN --> IB

,123

,017

1,001

,027

AC --> SN --> AB --> IB

,014

-,047

,280

,406

AC --> SN --> AB

,062

-,430

,260

,783

AC --> SN --> IB

,088

-,133

,433

,309

AC --> SN --> PN

,189

-,075

,491

,109

AC --> PN --> IB

,584

,097

1,326

,015

AC --> AB --> IB

,146

-,024

,813

,111

AC --> AR --> PN

-,109

-,602

,010

,082

AR --> PN --> IB

-,090

-,923

-,006

,030

SN --> AB --> IB

,017

-,051

,374

,394

SN --> PN --> IB

,155

,018

,923

,031

Table 16: The specific indirect effects

4.7 Hypotheses testing
First of all, the personal norm has shown to have a significant positive influence on waste reduction
intentions (IB) (β = ,679, p < ,001). This is why hypothesis 1 is supported. This shows that the main
assumption of the NAT by Schwartz (1977) is supported in which moral norms activate (the intention
to perform) altruistic behaviour.
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The second hypothesis, in line with the research by de Groot and Steg (2009), implies that the more
the respondents are aware of problems, the stronger respondents feel responsible for the problems.
As can be viewed in Figure 11, this hypothesis is supported as there is a strong positive correlation
between awareness of consequences and the ascription of responsibility (β = ,778, p < ,001) when
talking about waste reduction behaviour of trekking tourists. Hypothesis 2 is, therefore, supported.
This means that whenever people are aware of the positive (and negative) effects of waste reduction
behaviour, it will most likely affect their felt responsibility to perform this behaviour.

Moreover, personal norm has shown to be activated by another factor suggested in the norm
activation theory (NAT): awareness of consequences. The results show a significant positive
correlation between awareness of consequences and personal norm (β = ,860, p < ,001), supporting
hypothesis 3. The regression coefficient is high, meaning that raising awareness on waste reduction
behaviour while trekking will increase trekking tourists’ sense of moral obligation concerning waste
reduction behaviour substantially.

The results, however, do not show a significant correlation between ascription of responsibility to
perform waste reduction and their felt obligation to perform such behaviour (β = -,134, p = ,060).
Hypothesis 4 is therefore rejected. This research shows insignificant proof that ascription of
responsibility concerning waste reduction behaviour (indirectly) determines personal norm nor
waste reduction intentions.
Similarly, awareness of consequences of waste reduction behaviour has shown to also positively
correlate with the attitude towards waste reduction behaviour (β = ,793, p < ,001). This supports
hypothesis 11. The intention to perform waste reduction behaviour then again increases as the
attitude towards this behaviour increases (β = ,184, p < ,05), supporting hypothesis 6.

Furthermore, in line with hypothesis 9, the results show a positive regression (β = ,801, p < ,001)
between the awareness of consequences of waste reduction behaviour and the respondents’
subjective norm concerning this topic. The perceived social pressure increases when aware of the
consequences of waste reduction behaviour.

This social pressure (or subjective norm), has, however, not shown a direct significant effect on the
waste reduction intentions (β = ,110, p = ,113). Hypothesis 5 is, therefore, rejected. Similarly, there is
also an insufficient correlation between subjective norm and attitude towards waste reduction
behaviour (β = ,092, p = ,462), rejecting hypothesis 8. People’s perception of what other people think
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about waste reduction behaviour does not seem to significantly impact their attitude towards waste
reduction behaviour.

Be that as it may, the results do show a significant correlation between subjective norm and personal
norm (β = ,226, p < ,001), supporting hypothesis 10. People seem to use other people’s beliefs to
determine what behaviour they perceive to be morally wrong or right. Additionally, the indirect
effect of subjective norm on behavioural intention is significant (β = ,155, p < ,05). Therefore the
approval or support of waste reduction by people that are close to another does still partially
determine a person’s waste reduction intention, though it might not do so directly.

Unfortunately, since perceived behavioural control as a latent variable was deleted in the data
analysis process to minimise discriminant validity issues, hypothesis 7 could not be supported nor
rejected.

Eventually, the results show that hypotheses 1-3, 6 and 9-11 are supported (see Table 17) while the
results reveal (insufficient) evidence for the support of the remaining hypotheses.
Unstandardised

Standardised

Estimate

Estimate

S.E.

t-value

P

Hypothesis

H1

PN

--->

IB

,651

,679

,090

7,240

***

Supported

H2

AC

--->

AR

,789

,778

,074

10,721

***

Supported

H3

AC

--->

PN

,897

,860

,100

8,927

***

Supported

H4

AR

--->

PN

-,138

-,134

,073

-1,882

,060

Not supported

H5

SN

--->

IB

,111

,110

,070

1,587

,113

Not supported

H6

AB

--->

IB

,220

,184

,106

2,082

,037

Supported

H8

SN

--->

AB

,077

,092

,105

,736

,462

Not Supported

H9

AC

--->

SN

,797

,801

,093

8,553

***

Supported

H10

SN

--->

PN

,237

,226

,071

3,345

***

Supported

H11

AC

--->

AB

,663

,793

,121

5,459

***

Supported

H7

PBC

--->

IB

Skipped due to discriminant validity issues

N/A

N/A

Table 17: An overview of supported and rejected hypotheses. *** = p < ,001

50

5 Discussion
As previously established by Alfthan et al. (2016), engaging the tourism sector in
waste management can help reduce the negative impact of waste in trekking areas.
To minimise waste in trekking areas, I looked at waste reduction intentions of trekking
tourists. Below I look back on the results, introducing the theoretical and practical
implications and evaluating the overall model. Lastly, I will mention the limitations of
this study and refer to future research.
5.1 Theoretical and practical implications
The empirical results underline the important role of trekking tourists’ sense of moral obligation to
perform waste reduction behaviour. Personal norm has been indicated to be the strongest direct
socio-psychological determinant of waste reduction intentions of trekking tourists. The importance
of moral obligations in explaining pro-environmental behavioural intention has been previously
demonstrated in a range of studies (e.g., Brody, Grover & Vedlitz, 2012; Chen, 2016; Han, 2015; Kim
& Hwang, 2020). Similarly, it has been argued that the theory of planned behaviour needed a moral
dimension to explain pro-environmental behavioural intention (Han, Meng & Kim, 2017; Teng et al.,
2015). The present study confirms that the personal norm seems to be a decisive aspect determining
the intention to perform waste reduction behaviour. Therefore, attending to tourists’ feeling of
moral obligation to reduce their waste seems crucial to reduce waste in trekking areas. This,
therefore, shows that governmental, as well as non-governmental organisations, should pay more
attention to a moral dimension when informing trekking tourists about waste. It should become clear
that performing waste reduction behaviour is morally the right thing to do. However, it is challenging
to influence personal norm directly as these are internalised norms. These norms come from
people’s inner self while communication about norms would be from an external source and
therefore does not necessarily make it an internalised personal norm for tourists. Harland et al.
(1999) argue that communicating social norms might stimulate internalisation of this norm in the
long run, but is not effective to change behaviour in the short run. For this reason, the underlying
constructs that activate the existing personal norms need to be paid great attention to.

The results showed that awareness of consequences of waste reduction behaviour is greatly
contributing to the effect of personal norm on waste reduction intention. The direct effect of
awareness of consequences on personal norm and the indirect effect of awareness of consequences
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on the behavioural intention with the personal norm as a mediator is consistent with previous
research (e.g., Greaves et al., 2013; Han, 2014; Harland, Staats & Wilke, 2007; Park & Ha, 2014). In
addition, awareness of consequences has been found in this study to not only influence personal
norm significantly, but also positively affects ascription of responsibility for waste reduction
behaviour, subjective norm and attitude towards the waste reduction behaviour. Trekking tourists
that know about the potential positive consequences of waste reduction behaviour, or instead the
negative consequences of not performing this behaviour, tend to have a favourable attitude towards
waste reduction behaviour, have a greater sense of social expectations, ascribe more responsibility,
and feel more morally obligated to perform waste reduction behaviour. Nonetheless, the indirect
effect of awareness of consequences on the intention to perform waste reduction behaviour has only
shown to be significant influencing (subjective norm and) personal norm. Based on the results,
addressing awareness of consequences of waste reduction behaviour is a highly effective way to
boost tourists’ waste reduction intention (and behaviour). Therefore, to stimulate waste reduction
intentions, it is most relevant to educate tourists about the environmental and social negative
consequences of waste in trekking areas and the positive influence that waste reduction behaviour
can have. Educating tourists about this can be done, for example, by the government with national
media campaigns, trekking agencies spreading information with flyers or local business owners
spreading the word directly to tourists visiting their businesses (e.g. shops, hotels, restaurants).

Previous studies (e.g., Bratt, 1999; Gärling et al., 2003; Guagnano, 2001; Nordlund & Garvill, 2002;
Schultz et al., 2005) suggested that ascription of responsibility is an antecedent of personal norms.
The findings of this research, however, show an insignificant relationship between these constructs.
A reason for this might be because awareness of consequences already explains a great amount of
variation in personal norm and not much variance is left for other antecedents of personal norm to
explain. Another reason might be that ascription of responsibility has a positive influence on personal
norms in certain behavioural domains, though it might not be true for trekking tourists’ waste
reduction intentions specifically. For example, the study by Grimwood, Yudina, Muldoon and Qiu
(2015) show that a felt responsibility goes out of the window once people go travelling. This is
because the motivation for tourists to go travelling is often to escape a daily routine and relinquish
daily responsibilities (Chambers, 2000; Gao et al., 2017). Moreover, studies (e.g., Hopper & Nielsen,
1991; Osterhus, 1997; Vining & Ebreo, 1992) have argued that ascription of responsibility is a
moderator of the correlation between personal norms and behaviour, though other research (De
Groot & Steg, 2009; Han et al., 2015) has also disproven this effect. It is, therefore, still debatable
what the role of the ascription of responsibility seems to have for predicting especially non-domestic
pro-environmental behaviour.
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Moreover, the insignificant direct effect of subjective norm on behavioural intention was unexpected
as multiple authors (e.g. Han & Hyun, 2017; Shin et al., 2018) have shown a direct correlation
between subjective norm and the intention to perform pro-environmental behaviour. The study by
Ioannou et al. (2013) had similar insignificant results, arguing that social pressure is less influential
when behaviour is anonymous. Since trekking is usually done in natural surroundings and, therefore,
is not always very populated, (waste) behaviour while trekking can indeed be anonymous. While
trekking there are not always people around the tourists to judge their behaviour and there is a lack
of social pressure that arise from other people’s beliefs to inhibit waste reduction behaviour. This is
why some studies (Bamberg & Möster, 2007; Bamberg et al., 2007; Kim et al., 2013; Park & Ha, 2014)
claim that subjective norm does not necessarily directly influence behavioural intention, but does so
indirectly, by influencing personal norm or attitude towards the behaviour. Evidence of the indirect
effect of the subjective norm (using personal norm as a mediator) was found in this research as well.
So even though the direct effect of subjective norm on waste reduction intention was insignificant,
there is no need to undermine the role of the subjective norm in increasing the waste reduction
intentions. Rather, social pressure plays a significant indirect role as an antecedent of the personal
norm. Tourists are likely to feel like waste reduction behaviour is the right thing to do when people
important to them say it is important to do so. It might therefore be useful to persuade celebrities
(that are attractive to trekking tourists) to engage in waste reduction behaviour to set a good
example for tourists to follow. This might influence tourists’ sense of obligation to perform waste
reduction behaviour. Since trekking tourists are a specific group of people, building this social climate
can, for example, be spread via trekking websites, magazines or forums.

Fifth, results have indicated that attitude towards behaviour has a significant direct influence on the
intention to perform waste reduction behaviour, though the influence was found small. When a
trekking tourist has a favourable attitude towards waste reduction behaviour, then his/her waste
reduction intentions will grow. These results are in line with a variety of studies (e.g. Han & Hyun,
2017; Han et al., 2015; Kim & Hwang, 2020; Shin et al., 2018;). As attitude was found a significant
determinant, efforts should be made to ensure a favourable attitude towards waste reduction
behaviour is created. Favourable attitudes towards waste reduction behaviour could be enhanced
by, for example, portraying reusable trekking products (e.g. a water filter) as attractive, practical or
fun to use.

The influence of perceived behaviour control on pro-environmental behavioural intentions has been
debatable. Some studies (e.g. Klöckner, 2013; Zhang et al., 2017), claimed that perceived behavioural
control is an influential determinant of pro-environmental behavioural intentions, while other
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studies (e.g. Chen, 2016; Han, Yu & Kim, 2018) argue that perceived behavioural control’s influence
on pro-environmental behavioural intention is insignificant when moral obligations are added on top
of the theory of planned behaviour. Chen (2016) mentions that people who have a strong moral
obligation would like to overcome practical difficulties (e.g. lack of time, money and skills) to engage
in carbon reduction and energy-saving behaviour. This is similar to the results gained by Han, Yu and
Kim (2018) who also found an insignificant direct effect of perceived behavioural control on waste
reduction intentions. The authors mention that the importance of non-volitional and volitional
factors vary across behaviours and situations. They believe that “destination researchers should
[also] focus more on factors within the volitional dimension when utilizing a socio-psychological
theory for the explication of youth’ tourists environmentally responsible decision-making process”
(Han, Yu & Kim, 2018, p. 1129). This might also be true for the intention to perform waste reduction
behaviour of adult (trekking) tourists. Moreover, even without this construct, a high variance of
waste reduction intention is explained. The explanatory power of the model without perceived
behavioural control is, therefore, already proven to be very effective. Hence I argue that the deletion
of the non-volitional construct perceived behavioural control in the model is not necessarily of great
influence on the model predicting waste reduction intentions.

5.2 Evaluation of the model
The theoretical model of the present study combined two different views on pro-environmental
behaviour: (1) the view considering pro-environmental behaviour as self-interested behaviour (often
relying on expectancy-value models like the theory of planned behaviour [Ajzen, 1977]) and (2) the
view considering pro-environmental behaviour as pro-social behaviour (by using the norm activation
theory by Schwartz [1977]). The conceptual framework, including the constructs of the norm
activation theory (NAT) and the theory of planned behaviour (TPB), was successfully applied in a
tourism context on waste reduction intentions. As mentioned earlier, most effective determinants of
waste reduction intentions are awareness of consequences and personal norm on waste reduction
intentions which would mean that NAT is the most valid theory. However, the combination of the
self-interest and pro-social motives have resulted in an even more valid model in SPSS Amos. It is the
combination of all constructs that eventually caused the high explained variance of 87% of waste
reduction intentions. Moreover, the relationships between the constructs bridging the two theories
have proven to be valuable. For example, the results indicated that subjective norm, a construct that
originated from the TPB, was not a direct determinant of waste reduction intentions, though the
results do imply that a significant indirect effect is existent when using personal norm as a mediator,
a construct that originated from the NAT. Therefore, this research builds on existing evidence of the
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value of combining pro-social and self-interest motives of pro-environmental behaviour (Bamber &
Möser, 2007; Han et al., 2015; Harland et al., 1999).

5.3 Limitations and future research
Despite the insightful findings, this study has limitations that have to be considered. The high amount
of variance explained (R2) for personal norm and waste reduction intention is a cause for debate. It
could either demonstrate the great appropriateness and effectiveness of the theorised constructs in
the area of waste behaviour in a tourism context or, at the same time, it might imply that the model
is overlapping in measurement. I could argue for an overlap in measurement due to the fact that
discriminant validity has proven to be an issue for concern before. Not only was one latent variable
(perceived behavioural control) deleted because of overlap with other variables, but also three more
observed variables were deleted to minimise overlap. And even after the deletion of several
variables, the attitude towards waste reduction behaviour still did not meet all the theorised criteria
for discriminant validity as it overlapped with behavioural intention. The overlap between the many
variables might have actually indicated multicollinearity issues. There is a possibility that there is a
single factor (e.g. environmental concerns), or multiple different factors, that drive the support of all
the latent variables in the model and instead are causing the high correlations and the high variance
explained in multiple endogenous variables. Nonetheless, Park and Ha (2014) who researched
recycling intention of U.S. consumers found similar high explained variance values by combining
several constructs of NAT and TPB. Therefore, I argue that also this model is comprehensive and
highly effective, offering great predictive power for waste reduction intentions of trekking tourists.
Future research could, however, introduce more observed variables per latent variable and greater
sample size to minimise discriminant validity issues. Also introducing a 7 or 9-point Likert Scale in the
questionnaire is very likely to minimise discriminant validity issues.

A conceptual limitation of this research is the fact that it focuses on waste reduction intentions. The
intention to reduce waste has proven to be strongly related to actual behaviour, though it is not the
same. Studies by Corral-Verdugo (1997), Timlett and Williams (2008) and Varotto and Spagnolli
(2017) have shown that a significant gap exists between what people say they intend to do and what
they actually do. This means that the waste reduction intention that was analysed in this study
cannot directly be linked to waste reduction behaviour. Similarly, Barr et al. (2001) argue that
recycle, reuse and reduce (the 3 R’s) behaviours are fundamentally different and therefore should be
approached differently. This research has only looked at waste reduction intentions as a whole,
combining the 3 R’s. As these are three different behavioural patterns, it might be useful to also look
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at each of these behaviours separately as they might be activated by different determinants.
Likewise, this research has focused on solid waste mainly. It would also be a valuable contribution to
scientific research to research behaviour regarding other types of waste like organic (human) waste
while trekking.

Moreover, some methodological limitations need to be considered. Due to convenience sampling,
the representativeness of the population is compromised. Since the questionnaire was distributed on
one social media platform, a younger part of the population (that tend to use other social media), as
well as an older generation (which might have a lower computer or smartphone literacy), might not
have been represented properly. Similarly, the response rate was very low (0,4%), possibly indicating
that only a certain type of people participated in the survey and respondent bias was present.

At the same time, the research was not limited to trekking tourists of a specific region. As has been
noted before, the place where people go trekking influences their behaviour. Certain facilities might
be present in one trekking region while it might not be present in another, influencing their motives
to perform or not perform waste reduction behaviour. It would be valuable for future research to
focus on a specific trekking region to get a more contextualised view on how waste behaviour of
trekking tourists is determined.

Finally, the fact that this model did fit the data, the outcome of this study does not allow drawing
definite causal inferences between the constructs previously mentioned. The framework of proenvironmental behaviour might be more complex than what has become evident in this research.
Due to a quantitative approach, in which determinants were agreed upon beforehand, certain
constructs might have been overlooked. Many variables that were not discussed in this research
have also proven to play part in activating pro-environmental behavioural intentions. For example,
anticipated emotions like guilt or pride have been claimed to affect pro-environmental behaviour
(Bamberg & Möser, 2007; Han, Yu & Kim, 2018; Onwezen et al., 2013). Further research is needed to
identify other essential variables to gain a better understanding of waste reduction intentions of
tourists while trekking.
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6 Conclusion
Trekking tourism is increasing all over the world, especially in rural less developed areas. Tourists
tend to generate an increasing amount of waste while local waste management is not always capable
of (responsible) processing of this waste, posing serious risks for the ecosystem and human health. It
is, therefore, crucial to engage the tourism sector in waste management. One way to minimise the
negative effect of waste in trekking regions is by reducing the amount of waste that is generated as a
whole. For this reason, this study looked at how waste reduction behaviour can be stimulated,
investigating what socio-psychological determinants explain trekking tourists’ waste reduction
intentions. When it is known what determines these intentions, communication of tourist operators,
governmental organisations but also locals can address these and stimulate waste reduction
behaviour of trekking tourists.

Combining the earlier established determinants of the theory of planned behaviour by Ajzen (1999)
and Schwarz’s (1997) norm activation theory has resulted in a conceptual model, proposing three
direct determinants of waste reduction intentions (attitude towards behaviour, subjective norm and
personal norm) and two indirect determinants (awareness of consequences and ascription of
responsibility). An international data set of 171 trekking tourists from 39 different countries was
gathered and analysed to test the theoretical model intending to predict the intention to perform
waste reduction behaviour. The results forced deletion of the construct perceived behavioural
control due to discriminant validity issues. Nonetheless, the causal model with the remaining
constructs resulted in an excellent model fit.

Findings show that waste reduction intentions of trekking tourists are positively, directly and most
significantly affected by their sense of moral obligation to perform waste reduction behaviour.
Personal norm is, therefore, the most influential determinant explaining waste reduction intentions
of trekking tourists. Also, attitude towards waste reduction behaviour has been found to be a direct
determinant explaining waste reduction intentions, though this effect is only small. Lastly, awareness
of the consequences of waste reduction behaviour and subjective norm are significant indirect
determinants of waste reduction intention, influencing the intention to perform waste reduction
behaviour, using personal norm as a mediator. Therefore, if policymakers, trekking agencies and
locals address these previously stated motives in their communication towards tourists, trekking
tourists’ waste reduction intentions are positively affected and less waste will be generated in
trekking areas, reducing the environmental and social negative impact of waste.
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Eventually, the model shows that 87% of the variance of waste reduction intention is explained by
the theorised determinants, implying that the model is comprehensive and highly effective, offering
great predictive power for waste reduction intentions of trekking tourists. The results show support
for combining elements of the different theories for trekking tourists’ and

enriches existent

literature on waste behaviour as well as literature on tourist behaviour. The framework can be
further used as a meaningful tool to understand tourists’ decision-making process relating to other
pro-environmental behavioural intentions.
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8 Appendices
8.1 Appendix A: The Facebook groups for survey distribution
Name of and link to the Facebook group

N of
members

Lonely Planet Traveling Group

71 503

Trek the Himalayas

67 333

All Women All Trails

60 445

Trekking and Adventure - India

56 702

The Himalayan Adventure Club

56 235

Alpine Climbing

40 272

Backpacking and Hiking Enthusiasts

26 242

Tramping in New Zealand

20 900

Adventure Trips Trekking Camping Events Life

19 743

Backpackers and Trekkers in Nepal

11 975

Hiking & Trekking

5 782

Hiking, Trekking and Travelling Buddies

4 700

Hiking Lovers Group

4 010

Annapurna Circuit Trek

3 910

Long-Distance Hiking in Europe

3 481

Trekking in Nepal

3 432

Trekking for All

3 387

Trekking in the Caucasus - discussion

3 227

Trek and Discover

2 855

Hiking Adventures

989

Total N of members

467 123

Table 1: The Facebook groups for survey distribution
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8.2 Appendix B: Introductory text
Dear fellow trekking enthusiast! As I am a true trekking enthusiast and I had to write a master thesis
on tourism, there was only one topic that came to mind: trekking. Are you just like me, stuck at home
while all you can do is think about your past trekking experiences and would you like to help me out?
Please fill out the following questionnaire! The questionnaire is about your waste reduction
intentions while trekking. It will only take about 5 minutes of your time and is 100% anonymous. And
who knows, you might even win an Amazon voucher. Please contact me if you have any additional
comments. See you up there soon!

The survey is intended for people who have multiple day trekking experience.
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8.3 Appendix C: Labelling of variables
Latent

Variable label

variable name
AR

Ascription of responsibility

AC

Awareness of consequences

PN

Personal norms

SN

Subjective norms

AB

Attitude towards behaviour

PBC

Perceived behavioural control

IB

Intention to perform waste reduction behaviour

Table 1: Latent variable names with its adequate variable label

Observed

Variable label

variable name
TrekCoun

Trekking country

TrekCoun_oe

Another trekking country - open ended

AR1

Every tourist must take some responsibility for the environmental problems
potentially caused by waste generation in trekking areas.

AR2

I believe that every tourist is partly responsible for the environmental
deterioration caused by waste generation in trekking areas

AR3

I believe that tourists are jointly responsible for the environmental problems
potentially caused by waste generation in trekking areas

AC1

Waste generation while trekking can have a negative impact on the
environment

AC3

Waste reduction behaviour while trekking helps to minimise the negative
environmental impacts on local people and the wider environment

AC4

Waste reduction behaviour while trekking is a way to conserve vital natural
resources and reduce the wasteful use of land for dumps

PN1

Regardless of what other people do, because of my own values/principles, I feel
that I should reduce my waste while trekking.

PN3

Reducing my waste while trekking is consistent with my moral principles

PN4

I feel a strong personal obligation to reduce waste while trekking
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SN1

Most people who are important to me think that I should perform waste
reduction behaviour while trekking

SN2

People whose opinion I value would approve of me performing waste reduction
behaviour while trekking

SN4

People whose opinions I value would prefer me to perform waste reduction
behaviour while trekking

AB1

Reducing my waste while trekking is a good way of solving environmental
problems

AB2

It is rewarding to reduce my waste while trekking to protect the environment

AB3

Reducing my waste while trekking to protect the environment is worthy of my
time and energy.

PBC1

I believe I have the ability to perform waste reduction behaviour while trekking

PBC 2

Whether or not I perform waste reduction behaviour while trekking is
completely up to me

PBC 4

I have the resources, time and opportunities to reduce my waste while trekking

IB1

I intend to make an effort to perform waste reduction behaviour while trekking

IB2

I will perform waste reduction behaviour as much as possible while trekking

IB4

I will reduce, reuse and recycle items as much as possible while trekking

WTP

Amount willing to pay

Gender

Gender

Age

Age

CounRes

Country of residence

Income

Monthly income

EmailIncentive

The email address submitted for the chance to win the Amazon voucher

Comments

Further comments

Table 2: An overview of all observed variable names and their adequate label
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8.4 Appendix D: Questionnaire design
Thank you for taking an interest in this survey. This is a survey about waste, specifically tourisminduced waste in trekking areas. This means it is about waste that gets into the trekking areas
because of tourists’ consumption (for example food, plastics, batteries, or glass). With this survey I
intent to research waste reduction behaviour of tourists. Answering the following survey will help
develop trekking regions and enhance the trekking experience.

In the context of this questionnaire, trekking is interpreted as the action of doing a long multiple-day
adventurous trip on foot, and waste reduction behaviour is referred to as behaviour that reduces
waste generation (e.g. buying items with less packaging), including the reusing of waste (e.g.
repairing broken items) and the recycling of waste (e.g. recycling cans).

The questionnaire should take about 5-10 minutes and your response is 100% anonymous.
1. In which country have you most recently been trekking for more than 1 day in the past?
In the context of this survey, trekking is interpreted as the action of doing a long multiple-day
adventurous trip on foot.
Please tick the most appropriate box. If the trek was across countries, choose the country which
covered most of the trek.
-

I have never been trekking for
multiple days in a row
Argentina
Australia
Austria
Bhutan
Canada
Chile
China
Colombia
Ecuador
France
Georgia
Germany
Iceland
India
Italy

-

Mali
Morocco
Nepal
New Zealand
Pakistan
Peru
Spain
Switzerland
Tanzania
Venezuela
United States of America
Other country, please specify:
____________________
I don’t know
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---- end of section 1 ----

In some of the statements below waste reduction behaviour is mentioned. In the context of this
survey, waste reduction behaviour is referred to as behaviour that reduces waste generation (e.g.
buying items with less packaging), including the reusing of waste (e.g. repairing broken items) and
the recycling of waste (e.g. recycling cans).
Are you using your mobile phone or tablet? Try switching to the desktop mode for a better view of
this question.
2.

To what extent do you agree or disagree with the following statements:
Please tick, for each item, the option that reflects your opinion best.

Statement

AR1

AR2

AR3

AC1

AC3

AC4

PN1

Every tourist must take some
responsibility for the environmental
problems potentially caused by waste in
trekking areas.
I believe that every tourist is partly
responsible for the environmental
deterioration potentially caused by
waste in trekking areas.
I believe that tourists are jointly
responsible for the environmental
problems potentially caused by waste in
trekking areas.
Waste generation while trekking can
potentially have a negative impact on
the environment.
Waste reduction behaviour while
trekking helps to minimise the negative
environmental impacts on local people
and the wider environment.
Waste reduction behaviour while
trekking is a major way to conserve vital
natural resources and reduce the use of
land for dumps.
Regardless of what other people do,
because of my own values/principles, I
feel that I should reduce my waste while
trekking.

Strongly Somewhat
disagree disagree

Neither
Somewhat
agree nor agree
disagree

Strongly
agree

No
opinion

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□
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□
□

□
□

□
□

□
□

□
□

□
□

Most people who are important to me
think that I should perform waste
reduction behaviour while trekking.
People whose opinion I value would
approve of me performing waste
reduction behaviour while trekking.
People whose opinions I value would
prefer me to perform waste reduction
behaviour while trekking.
Reducing my waste while trekking is a
good way of solving environmental
problems.
It is rewarding to reduce my waste while
trekking to protect the environment.

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

Reducing my waste while trekking to
protect the environment is not a waste
of my time and energy.
I believe I have the ability to perform
waste reduction behaviour while
trekking.
Whether or not I perform waste
reduction behaviour while trekking is
completely up to me.
I have the resources, time and
opportunities to reduce my waste while
trekking.
I intend to make an effort to perform
waste reduction behaviour while
trekking.
I will perform waste reduction behaviour
as much as possible while trekking.

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□

□
□

□
□

□
□

□
□

□
□

□
□

PN3

Reducing my waste while trekking is
consistent with my moral principles.

PN4

I feel a strong personal obligation to
reduce waste while trekking.

SN1

SN2

SN4

AB1

AB2

AB3

PBC
1
PBC
2
PBC
4
IB1

IB2

IB4

I will reduce, reuse and recycle items as
much as possible while trekking.
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3.

Imagine an additional fee was added to the trekking permit of the trekking area you want to
visit to ensure the generated waste is carried out of in this area. Choosing from the
categories listed below, what is the maximum amount of money you would be willing to pay
per day for this additional fee? Please tick the most appropriate box
a.
b.
c.
c.
d.
e.
f.
g.
h.
i.
j.
k.

4.

I would not be willing to pay for an additional fee to ensure that
generated waste is carried out of a trekking area
€ 0,25
$ 0,28
€ 0,50
$ 0,56
€ 1,00
$ 1,12
€ 2,00
$ 2,24
€ 5,00
$ 5,60
€ 10,00
$ 11,20
€ 20,00
$ 22,39
€ 50,00
$ 55,99
€ 100,00
$ 111,97
More than
More than
€ 100,00
$ 111,97
I don’t know

What is your gender? Please tick the most appropriate box

Male / female / other
5.

What is your age? Please indicate your age in years

….
6.

In what country do you currently live? Please choose the most appropriate box

Dropdown menu of countries
7.

Which of the following categories best describes your current monthly income? Please tick
the most appropriate box.

□
□
□
□
□
□
□
□
□
□
□

I have no monthly income
€ 0,01 - € 1.000,00 $
1,12 € 1.000,00 - € 2.000,00 $ 1.119,72 € 2.000,00 - € 3.000,00 $ 2.239,44 € 3.000,00 - € 4.000,00 $ 3.359,16 € 4.000,00 - € 5.000,00 $ 4.478,88 € 5.000,00 - € 6.000,00 $ 5.598,60 € 6.000,00 - € 7.000,00 $ 6.718,32 € 7.000,00 - € 8.000,00 $ 7.838,04 More than
€ 8.000,00 More than
I do not know / I do not prefer to answer

$
$
$
$
$
$
$
$
$

1.119,72
2.239,44
3.359,16
4.478,88
5.598,60
6.718,32
7.838,04
8.957,76
8.957,76
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8.

Please fill in your email address below to claim your chance to win a €20,- Amazon gift card.
You can change the currency of your gift card on Amazon.com
____________________________________________________________________

9.

If you have any further comments, please mention them below.
____________________________________________________________________

Thank you very much for taking part in this research. Your contribution is greatly valued!
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8.5 Appendix E: Numeric coding table
Question
TrekCoun

Question 1a.
TrekCoun_oe
Question 2
AR1, AR2, etc.

Question 3
WTPAm

Question 4
Gender
Question 5
Age
Question 6
Country
Question 7
Income

1a. Answer
I have never been
trekking for multiple
days in a row
Argentina
Australia
Austria
Bhutan
Canada
Chile
China
Colombia
Ecuador
France
Georgia
Germany
Iceland
India
Other, please specify

Numeric
code
1

Answer
Italy

Numeric
code
16

2
3
4
5
6
7
8
9
10
11
12
13
14
15
n/a

Morocco
Nepal
New Zealand
Pakistan
Peru
Spain
Switzerland
Tanzania
Venezuela
USA
Other, please specify
I don’t know

17
18
19
20
21
22
23
24
25
26
27
0

Somewhat agree
Strongly agree
I don’t know

4
5
0

€ 20,00
€ 50,00
€ 100,00
More than € 100,00
I don’t know
I would not be willing to pay…
Prefer not to say

7
8
9
10
0
11
3

1

€5000-6000

7

2
3
4
5
6

€6000-7000
€7000-8000
More than €8 000
I do not know / I do not prefer
to answer

8
9
10
0

Strongly disagree
1
Somewhat disagree
2
Neither agree nor
3
disagree
€ 0,25
1
€ 0,50
2
€ 1,00
3
€ 2,00
4
€ 5,00
5
€ 10,00
6
Male
1
Female
2
Uncoded continuous scale
Countries of residence are not coded
I have no monthly
income
€1 – 1000
€1000-2000
€2000-3000
€3000-4000
€4000-5000

Table 1: An overview of all variables with their adequate numeric code that was imputed in SPSS
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8.6 Appendix F: Frequency tables sample characteristics

Table 1: Mean (and standard error of the mean), median, mode and standard deviation statistics
concerning the variables trekking country, gender, age, country of residence and monthly income.

Table 2: The frequency distribution of the respondents’ gender

Table 3: The frequency distribution of the respondents’ monthly income
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Table 4: The frequency distribution of the countries that the respondents most recently had been
trekking for multiple days in a row

Table 5: The specified countries that the respondents most recently went trekking for multiple days
in a row, that was not an option in the survey
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Table 6: The frequency distribution of the respondents’ age
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\
Table 7: The frequency distribution of the respondent’s country of residence
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8.7 Appendix G: Imputed values
ID

2
12
15

17

24

25

43

47
53

60

62

Reflective
observed
variable
AR3
SN1
AR2
PBC1
PBC2
IB1
SN1
SN2
SN4
AB2
SN1
SN2
SN4
SN1
SN2
SN4
AC4
SN1
SN2
SN4
PN3
PN4
AC3
AC4
PN1
PN3
PN4
SN1
SN2
SN4
AR3

Imputed ID
value
5
4
4
5
5
5
5
5
5
3
5
5
5
5
5
5
4
5
5
5
3
3
4
4
5
5
5
5
5
5
5

68

71
73
74
76
85

88
93

96
97

104

106
111

112

Reflective
observed
variable
AC3
AC4
PN1
PN3
PN4
SN1
PBC2
AR3
SN1
SN1
IB1
IB2
IB4
SN1
SN1
SN3
SN4
AB2
SN1
IB1
IB2
IB4
IB1
IB2
IB4
SN1
SN2
SN1
SN2
SN4
SN2

Imputed ID
value
5
5
5
5
5
5
5
5
3
5
5
5
5
5
5
5
5
4
4
5
5
5
5
5
5
5
5
5
5
5
5

116

121
129
130
131

138
140

143
147
154
157

158

176
182

Reflective
observed
variable
SN1
SN4
PBC1
IB4
PN1
PN3
SN1
SN4
SN1
SN1
SN2
SN4
SN1
SN1
SN2
SN4
SN1
SN4
SN4
SN1
PN1
PN3
SN2
PBC2
IB2
SN1
SN2
SN4
AB2
IB4
AB3

Imputed
value
5
5
4
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
3
3
4
3
5
5
5
5
4
5
5

Table 1: An overview of all imputed values in the data set
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8.8 Appendix H: Confirmatory factor analysis model with constrained and unconstrained common latent factor

Figure 1: The constrained latent factor (to 0) in the confirmatory
factor analysis

Figure 2: The unconstrained latent factor in the confirmatory factor
analysis
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8.9 Appendix I: Cook’s Distance

Graph 1: Graphed Cook’s distance of the
dependent variable ‘ascription of responsibility’
with ‘awareness of consequences’ as the
independent variable.

Graph 2: Graphed Cook’s distance of the
dependent variable ‘subjective norm’ with
‘awareness

of

consequences’

as

the

independent variable.

Graph 3: Graphed Cook’s distance of the

Graph 4: Graphed Cook’s distance of the

dependent

dependent

variable ‘personal norm’ with

variable

‘attitude

towards

‘awareness of consequences’, ‘ascription of

behaviour’ with ‘awareness of consequences’

responsibility’

and ‘subjective norm’ as the independent

and

independent variables.

‘subjective

norm’

as

variable.
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Graph 5: Graphed Cook’s distance of the dependent
variable ‘behavioural intentions’ with ‘personal
norm’, ‘subjective norm’ and ‘attitude towards
behaviour’ as the independent variables.
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8.10 Appendix J: Final estimates of the causal model

AR
SN
PN
AB
PN
PN
AB
IB
IB
IB
AR3
AR2
SN4
SN2
SN1
PN3
IB2
AB2
AB1
AC4
AC3
IB1
PN1
IB2
AR3
AR2
SN4
SN2
SN1
PN3
AB2
AB1
AC4
AC3
IB1
PN1
PN4
IB4
PN4
IB4

<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<--<---

AC
AC
AC
AC
AR
SN
SN
SN
AB
PN
AR
AR
SN
SN
SN
PN
IB
AB
AB
AC
AC
IB
PN
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
CLF
PN
IB
CLF
CLF

Unstandardised
Estimate
,789
,797
,897
,663
-,138
,237
,077
,111
,220
,651
,837
1,000
,999
1,000
,831
,875
1,000
1,000
,837
,971
1,000
,939
,905
,091
,409
,140
,159
,342
,313
,317
,395
,280
,062
,125
,298
,369
1,000
,902
,147
,217

Standardised
Estimate
,778
,801
,860
,793
-,134
,226
,092
,110
,184
,679
,779
,855
,893
,904
,674
,898
,988
,787
,623
,911
,948
,933
,901
,088
,368
,116
,140
,304
,250
,305
,364
,244
,057
,116
,290
,344
,953
,897
,131
,211

S.E.

C.R.

P

,074 10,721 ***
,093 8,553 ***
,100 8,927 ***
,121 5,459 ***
,073 -1,882 ,060
,071 3,345 ***
,105
,736 ,462
,070 1,587 ,113
,106 2,082 ,037
,090 7,240 ***
,130 6,430 ***
,080 12,551

***

,074 11,271
,064 13,684

***
***

,103 8,100
,048 20,426

***
***

,070 13,445 ***
,075 12,003 ***
,311
,293 ,770
,210 1,948 ,051
,255
,549 ,583
,289
,552 ,581
,288 1,187 ,235
,255 1,229 ,219
,295 1,073 ,283
,245 1,611 ,107
,218 1,286 ,198
,309
,202 ,840
,317
,396 ,692
,295 1,011 ,312
,304 1,216 ,224
,055 16,429 ***
,335
,438 ,661
,292
,741 ,458

Table 1: An overview of all estimates from the final output of the (fitting) causal model in AMOS
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