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ABSTRACT The Theory of Planned Behaviour (TPB) has become a widely used model in environmental
psychology, particularly for predicting and influencing pro-environmental behaviours. However, behaviours
like waste management, especially in protected areas (PAs), involve complexities that may require an
adaptation of this framework. Our paper proposes an adapted TPB framework to identify the factors
influencing waste-related behaviours among visitors and staff in Namibian PAs, which are characterised by
high tourist flows, remote landscapes, and sensitive ecosystems. Drawing from an extensive literature review,
we identify four key constructs, namely awareness, situational factors, perceived moral obligation, and
perceived policy effectiveness, as essential additions to the original TPB framework. These adaptations aim to
provide a more comprehensive and intricate understanding of waste management behaviour in the context of
Namibian PAs.

KEYWORDS Theory of Planned Behaviour (TPB); adapted framework; waste behaviour; protected area;
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INTRODUCTION country hosting over 1.25 million international

tourists annually (MEFT 2025) and conserving

As global environmental pressures intensify, the
psychological foundations of pro-environmental
behaviour have become increasingly important to
designing effective sustainability interventions.
This is particularly important in protected areas
(PAs), where ecosystems are susceptible to the
cumulative impacts of waste-related behaviours
driven by tourism and other human activities
(Roos et al. 2023). In Namibia, solid waste
management in its 20 state-run national parks is
considered inadequate (MEFT 2020), despite the
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nearly 42% of its land under formal protection
(UNEP-WCMC & IUCN 2026). These pressures are
compounded by structural and operational
constraints, which limit the effectiveness of
existing waste management systems and place
additional strain on already vulnerable
ecosystems.

Despite these challenges, there is no published

research examining waste management in
Namibian PAs from a behavioural perspective.
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the
practices  is
infrastructure alone cannot account for variations

Understanding behavioural determinants

behind  waste essential, as

in how visitors and staff manage waste.

To address this gap, this paper draws on the
Theory of Planned Behaviour (TPB) to explore the
factors shaping waste-related behaviour in
Namibia’s PAs. Developed by Ajzen (1985), the
TPB is a widely applied socio-psychological
framework used to predict human behaviour
(Ajzen 1991). The framework proposes that
behaviour is primarily shaped by behavioural
intentions, which in turn stem from three
components: attitudes toward the behaviour,
subjective norms, and perceived behavioural
control (Figure 1). These constructs represent
underlying beliefs about behavioural outcomes,
perceived expectations from significant others
(e.g., family members, friends, or peers), and an
individual’s perceived ability to perform the
behaviour (Ajzen & Schmidt 2020). When these
factors are favourable, they strengthen behavioural
intention, increasing the likelihood of the
behaviour occurring (Ajzen 2020).

The TPB has been widely applied across multiple
domains, including health behaviours (Caputo
2020, Willis et al. 2020), environmental behaviours
(Ghani et al. 2013, Ioannou et al. 2013), consumer
decision-making (Han & Stoel 2017, Saricam &
Okur 2019), and educational practices (Lapkin et al.
2015, Wang et al. 2015), among others (Ajzen 2020,
Bosnjak et al. 2020). Its conceptual flexibility has
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enabled researchers to adapt the framework to

different behaviours, cultural contexts and
situational settings.
However, despite its broad application, the

standard TPB formulation may be insufficient for
capturing  the socio-psychological
dynamics that underpin waste management in
PAs. Existing TPB research on waste behaviour has
predominantly focused on household recycling or
source-separation practices, with comparatively
limited attention given to behaviours occurring
within PAs (Chen & Tung, 2010, Ghani et al. 2012,
Toannou et al. 2013, Heidari et al. 2018, Razali et al.
2020, Wang et al. 2020, Esfandiar et al. 2021,
Babazadeh et al. 2023, Cao et al. 2023). Yet, because
of its complexity, waste management in PAs

complex

involves additional situational, contextual, and
psychological factors that extend beyond the scope
of the original TPB constructs.

Accordingly, our paper adapts the TPB to better
capture the broader determinants of waste-related
behaviour in Namibian PAs, thereby strengthening
its relevance in contexts characterised by complex
environmental and social dynamics.

Drivers of waste management in Namibian PAs

Waste management in Namibian PAs presents a
complex challenge for environmental conservation
and protection. While effective waste management
is widely recognised as essential for protecting
wildlife, maintaining habitat integrity,
supporting ecological sustainability (Przydatek

and
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Figure 1 A schematic representation of the original Theory of Planned Behaviour (TPB) framework.
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2018, Roos et al. 2025), the conditions under which
waste must be managed in Namibia’s PA network
introduce distinct operational and behavioural
constraints.

These constraints are shaped by the remoteness of
many parks, limited infrastructure, irregular waste
collection services, and a lack of formal recycling
facilities (MCC 2014, MEFT 2020). As a result,
conventional waste management systems are often
difficult to implement or sustain, leading to a
reliance on park-managed solutions that vary
considerably in capacity and effectiveness. In
addition to these structural limitations, operational
and behavioural challenges further complicate
waste management practices. Staff often operate
with limited training, support, and resources,
while visitor behaviours vary depending on factors
such as nationality, length of stay, and activity
type. Together, these constraints create a complex
waste management environment that places
additional pressure on already vulnerable
ecosystems.

Similar challenges are observed globally but they
are particularly pronounced in Namibia's PA
network. Many PAs worldwide continue to rely on
landfilling, waste mixing, and other unsustainable
practices due to infrastructural and operational
limitations (Dunji¢ et al. 2017). In Namibia, these
constraints are intensified by scale, remoteness,
and variability across parks.

Waste management plans exist for six Namibian
PAs, including Bwabwata National Park (BNP),
Khaudum National Park (KNP), Mudumu
National Park (MNP), Namib Naukluft Park
(NNP), Skeleton Coast National Park (SCNP), and
Etosha National Park (ENP). However, these plans
often fall short of addressing the distinct
environmental and operational conditions of each
park. Coastal parks, for example, face persistent
marine debris and tourism- and fishery-related
pressures, whereas desert parks contend with
wind-blown litter, scarce water resources, and long
transport distances that increase disposal costs and
logistical barriers.

Current management plans tend to prioritise the
establishment and maintenance of waste
infrastructure, but place far less emphasis on
behaviour-focused interventions such as staff
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training, visitor education, or communication
strategies. This imbalance limits the effectiveness
of waste management efforts and can exacerbate
environmental impacts. Sustainable waste
management, however, requires more than
technical or infrastructural solutions; it depends on
behavioural change supported by adequate
awareness, training, and engagement (Etim 2024,
Wilson et al. 2025). Park-specific strategies, such as
context-sensitive recycling initiatives, targeted
education campaigns, and tailored communication
tools, are therefore essential to address the diverse
challenges across parks in Namibia. In coastal
parks, these needs are amplified by high visitor
numbers and the sensitivity of marine and
shoreline ecosystems (Kasa et al. 2025, Rupasinghe
et al. 2025). Strengthened behavioural engagement,
coupled with improved waste practices, can
contribute meaningfully to conservation outcomes
by minimising harm to wildlife, reducing litter
accumulation, and limiting  pollution in
ecologically important areas (Roos et al. 2023).
These outcomes depend not only on the
availability of infrastructure, but on the behaviours
and decisions of those managing and interacting
with waste in these environments.

These contextual characteristics make Namibian
PAs a particularly valuable setting for examining
how waste-related behaviours are shaped under
conditions of infrastructural limitation,
environmental variability, and diverse stakeholder
interactions. In such contexts, the relationship
between intention and behaviour may be
disrupted, and factors such as perceived
behavioural control and social norms may operate
differently than in more resourced and

standardised systems.

Given these gaps, it becomes clear that improving
waste outcomes in PAs requires a deeper
understanding of the psychological and social
factors that shape behaviour. This provides a
strong rationale for adapting the TPB to better
explain and predict waste-related behaviour and
practices in these complex settings.

Rationale for adapting the original TPB
framework

To better explain waste-related behaviour in PAs,
this paper adapts the original TPB framework.
While TPB has been widely applied to
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environmental behaviour (Kumar 2019, Si et al.
2019, Bosnjak at al. 2020, Wang et al. 2020, Fenitra
at al. 2021, Jacob et al. 2021), its standard
formulation may not fully capture the social,
institutional, and situational drivers that shape
waste management practices in Namibia's PAs.
PAs present unique operational constraints, visitor
dynamics, and regulatory environments that
introduce behavioural complexities not adequately
addressed by the original TPB constructs. This is no
different in Namibia, where waste management in
PAs occur under conditions characterised by
remoteness, infrastructural limitations, variable
waste services, and diverse visitor and staff
interactions. Consequently, adapting the TPB
provides a more suitable framework for examining
the motivations, barriers, and social influences that
drive waste-related behaviour in Namibian PAs.

Despite the conservation importance of waste
management, relatively little research has
examined waste-related behaviours in PAs,
particularly in southern Africa. Limited South
African studies have focused on waste behaviour
in a marine protected area (Harper et al. 2022) and
a private nature reserve (Roos et al. 2021), while no
published research specifically addressing waste
management behaviour in Namibia’s PAs could be
identified. The absence of behavioural research is
particularly significant given the environmental
and operational conditions characterising
Namibia’s PA network. This gap underscores the
need for an improved theoretical framing that
captures the behavioural determinants relevant to
these contexts.

Environmental attitudes and pro-environmental
behaviours are shaped by situational and
contextual factors such as location, cultural
expectations, and perceived social norms (Hines et
al. 1987, Stern 2000). In some PAs, particularly
those with vulnerable ecosystems, these factors are
more pronounced due to policies that limit visitor
activities, the presence of wildlife, and strict
environmental protection regulations (Ramkissoon
et al. 2013, Ramkissoon & Mavondo 2015).
Consequently, waste-related behaviours may be
influenced by context-specific factors not
accounted for by the original TPB components of
attitudes, subjective norms, and perceived
behavioural control. Visitor behaviour in PAs is
often influenced by a heightened sense of
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environmental responsibility or stewardship. For
many visitors, the visibility of natural landscapes,
signs of human impact, and park communication
strategies encourage environmentally responsible
behaviour (Al Mamun et al. 2018, Muldoon 2020).
Conservation-focused branding and the presence
of charismatic wildlife may further reinforce
normative expectations for pro-environmental
behaviour (Chiu et al. 2023). Staff behaviour, on the
other hand, may be influenced by other aspects.
Staff responsibilities may include safeguarding
biodiversity, complying with environmental
regulations, and maintaining park standards - all of
which influence their waste-related actions.
Furthermore, staff behaviour acts as a behavioural
cue for visitors, shaping perceptions of expected
practices. Incorporating constructs that reflect
stewardship, responsibility, and perceived
environmental impact allows an adapted TPB to
better capture these behavioural dynamics in PAs
(Ramkissoon & Mavondo 2015).

These dynamics suggest that waste-related
behaviour in Namibian PA’s may be influenced by
factors extending beyond the original TPB
components. Two of the theory’s constructs,
namely subjective norms, and perceived
behavioural control, require additional nuance to
address behaviours within PAs. Subjective norms
in PAs may be shaped by “park-specific” social
expectations, influenced by signage, ranger
presence, or peer actions (Ramkissoon et al. 2013).
Perceived behavioural control may likewise be
influenced by factors such as the availability and
visibility of waste facilities, the quality of
infrastructure, and both direct and indirect peer
influence (Ardoin et al. 2013, Han 2020). By
incorporating constructs related to environmental
stewardship, situational constraints, and perceived
environmental impact, the adapted TPB
framework offers a more accurate representation of
the factors driving responsible waste management
behaviour in Namibian PAs.

LIMITATIONS OF THE ORIGINAL TPB
FRAMEWORK

Although the TPB is widely used as a psychological
model in predicting behaviour, some critiques and
limitations have been identified. These are in
relation to the underestimation of certain influences,
and the gap between intention and behaviour.
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Underestimation of contextual, cultural and
emotional influences

One of the key limitations of the TPB is that it does
not explicitly account for contextual, cultural, or
environmental factors that may influence
behavioural outcomes. Waste-related behaviour,
for instance, is often influenced by conditions that
fall outside of attitudes, subjective norms, and
perceived behavioural control. This is reflected in
empirical studies on waste behaviour, which report
mixed findings regarding the relative importance
of the original TPB constructs (Brown et al. 2010,
Chen & Tung 2010, Strydom 2010, Ghani et al. 2012,
Ioannou et al. 2013, Heidari et al. 2018, Esfandiar et
al. 2021, Roos et al. 2021, Harper et al. 2022, Razali
et al. 2020, Wang et al. 2020, Babazadeh et al. 2023,
Cao et al. 2023).

The physical environment is frequently shown to
influence waste behaviour. The presence, absence,
or quality of resources and infrastructure (such as
waste bins, recycling points or signage) can
significantly shape how individuals manage waste
(Gifford 2007). Social and demographic dynamics
also play a role. For example, tourist areas attract
visitors from diverse cultural backgrounds whose
pro-environmental behaviours and expectations
may vary (Li et al. 2019). Policy contexts similarly
affect behavioural outcomes, as weak or
inconsistently enforced regulations can undermine
motivation to engage in responsible waste
practices (Hage et al. 2009).

Beyond contextual and cultural factors, the TPB
overlooks the role of emotions and unconscious
cognitive processes, which research has shown to
be strong predictors of behaviour (Conner et al.
2013, Sheeran et al. 2013, Sniehotta et al. 2014). In
morally relevant situations, such as those involving
environmental responsibility, feelings of guilt,
obligation or stewardship may meaningfully
influence behaviour.

The intention-behaviour gap

Although the TPB positions intention as the
strongest predictor of behaviour, Ajzen (1985,
1991) acknowledges that individuals do not always
act in accordance with their stated intentions. This
“intention-behaviour gap” raises questions about
how reliably intentions predict real-world
behaviour, especially for complex actions that
involve multiple constraints (Sheeran 2002).
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Individuals who form positive intentions but fail to
act, sometimes referred to as “inclined abstainers”
(Sniehotta et al. 2014), are not accounted for in the
model.

Studies specific to waste management have found
that additional constructs beyond the original TPB
components can exert stronger influence on
behavioural outcomes, particularly in settings
where actions are effortful or constrained
(Bamberg & Moser 2007, Steg & Vlek 2009).
Reflecting on this limitation Ajzen (1991, 2020)
notes that the TPB is open to adaptation or
extension, provided that additional constructs
explain significant variance in behaviour and are
grounded in the behavioural context being
examined.

By recognising these limitations and incorporating
constructs relevant to conservation settings, the
adapted TPB framework proposed in this paper
aims to advance theoretical understanding while
offering practical insight into the drivers of waste-
related behaviour in Namibian PAs.

INTEGRATIVE LITERATURE REVIEW

This study employed an integrative literature
review, which facilitates the synthesis and critique
of existing literature to generate new frameworks
or perspectives (Torraco 2015, Snyder 2019). In this
case, the review focused on theoretical and
empirical studies that have extended the TPB, with
the aim of identifying constructs relevant to waste-
related behaviour in Namibian PAs.

The literature search covered publications from
2000 to 2024, primarily sourced from Google
Scholar, Scopus and ResearchGate, and included
journal articles and peer-reviewed papers. Grey
literature, such as reports, conference proceedings,
and policy documents, was not included in this
review. Search terms included combinations of
“Theory of Planned Behaviour”, “TPB”, “extended
TPB”, “additional constructs”, “waste management”,
and “protected areas”, along with specific
constructs like “habit”, “moral norms”, and
“external variables”. Eligible studies were those
that proposed at least one extension to the original
TPB framework in the context of environmental
behaviours, with a clear rationale for the inclusion
of additional constructs.

https://doi.org/10.64640/3t6c8iu2
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The initial, broad search generated approximately
17,800 results across multiple disciplines. Refining
the search to waste-related behaviours reduced this
to roughly 13,100 publications. Further limiting the
search to waste behaviours in protected or
vulnerable areas resulted in 545 articles. After
screening the titles, abstracts and full texts for
relevance, 21 studies met the criteria for inclusion.
To strengthen the grounding,
additional studies on waste behaviour in non-PA

theoretical

contexts (e.g., households, organisational settings)
were also reviewed. From this combined pool, nine
key papers were selected for detailed analysis
based on their conceptual clarity, methodological
rigour, and relevance to extending the TPB. These
nine studies form the foundation for the adapted
framework presented in this paper (see Table 1).

Harper et al.

PROPOSED ADAPTATIONS TO THE
FRAMEWORK
Based on the literature  review
(summarised in Table 1), four constructs - awareness,
situational factors, perceived moral obligation, and
perceived policy effectiveness - were identified as

integrative

conceptually and empirically relevant to explaining
waste-related behaviour in Namibia’s PAs (Figure 2).
These constructs have frequently appeared in
extended TPB studies (Table 1) and provide
theoretically grounded additions that address
limitations of the original framework, particularly in
settings characterised by environmental sensitivity,
diverse user groups, and variable infrastructure such
as Namibia’s PAs. The following subsections outline
the rationale for each construct’s inclusion.

Table 1 Adaptations to the original Theory of Planned Behaviour (TPB) framework reported in the nine key publications

considered for this research.

Source reference Adapted constructs

identified in literature

Construct used in this
research

Reasoning for adaptation

e Moral norms
o Consequences of recycling
e Situational factors

Chen & Tung (2010)

Perceived moral
obligation; awareness;
situational factors

Moral norms reflect personal
responsibility. Awareness of
consequences relates to
cognitive attitudes toward
recycling. Situational factors
moderate other TPB constructs.

Ghani et al. (2012) o Situational factors

Situational factors

Waste separation requires time
and effort, highlighting
contextual constraints.

Ioannou et al. (2013) ¢ Demographic factors
e Past recycling behaviour
e Situational factors

o Consequences of recycling

Situational factors;
awareness

Situational constraints and
knowledge related factors
influence behavioural
intention.

e Environmental awareness
¢ Moral obligation

e Situational factors

e Motivation

Heidari et al. (2018)

Awareness; perceived
moral obligation;
situational factors

Awareness and moral
obligation positively
influenced recycling attitudes
and intentions.

Razali et al. (2020) e Moral norm

Perceived moral
obligation

Intrinsic motivation (moral
norms) strongly influences
behaviour.

Wang et al. (2020) ¢ Environmental regulation
¢ Knowledge
e Involvement

® Moral obligation

Perceived policy
effectiveness;
awareness; perceived
moral obligation

Regulations and incentives
relate to perceived policy
effectiveness; Knowledge
contributes to awareness.

Esfandiar et al. (2021) e Awareness of
consequences

e Personal norm

Awareness; perceived
moral obligation

Awareness contributes to
personal norms that motivate
behaviour.

Cao & Morrison (2023) e Self-identity

e Moral norms

Perceived moral
obligation

Moral norms influence
perceived responsibility
towards wise behaviour.

Babazadeh et al. (2023) e Perceived moral obligation
e Perceived policy

effectiveness

Perceived moral
obligation; perceived
policy effectiveness

These constructs extend TPB
and improve predictive power.
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Figure 2 The adapted Theory of Planned Behaviour (TPB) framework proposed by this research. Grey boxes represent the
original TPB constructs, and white dashed boxes show additional constructs proposed in this paper. Solid black arrows
indicate direct relationships among original TPB constructs and intention/behaviour, dashed black arrows indicate direct
relationships of additional constructs, and dashed red arrows indicate indirect relationships or moderating effects.

These constructs were identified as potentially
influential in shaping waste management
behaviours, particularly in the context of
Namibia’s PAs, where tourist behaviours, staff
norms, infrastructure limitations, and policy
visibility ~ differ markedly from urban or
developed-country settings. The following sections
outline the rationale for each construct’s inclusion,
providing a theoretical basis for their role in the
adapted framework.

Awareness

Some authors (Ajzen & Driver 1992, Davies et al.
2002, Tonglet et al. 2004, Chen & Tung 2023)
suggest that attitude should be divided into two
components: experiential (related to feelings) and
instrumental (based on knowledge). Awareness
refers to the cognitive component of attitude,
specifically measuring the knowledge of facts and
outcomes associated with performing a behaviour.
Awareness not only shapes attitude but also fosters
a positive attitude towards the behaviour (Fryxell
& Lo 2003, Taufique et al. 2016). Increased
environmental awareness has been shown to
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enhance behavioural intentions by cultivating a
sense of responsibility, which subsequently results
in a moral obligation to act in a particular way
(Section 3.1.3). Awareness influences attitude and
perceived moral obligation directly and also
impacts subjective norm (the perceived pressure to
be knowledgeable about environmental issues)
and perceived behavioural control (by increasing
an individual’s control over behaviour) (Moorman
et al. 2004, Kim et al. 2014). Several studies have
included awareness in examining waste-related
behaviours (Tonglet et al. 2004, Chen & Tung 2010,
Tang et al. 2011, Ioannou et al. 2013, Izagirre-
Olaizola et al. 2015, Janmaimool & Denpaiboon
2016, Heidari et al. 2018, Kumar 2019, Wang et al.
2020, Esfandiar 2021, Wu et al. 2022).

However, the relevance of awareness may be
particularly pronounced in Namibia’s PAs, where
large wilderness landscapes, ecological sensitivity,
and the visibility of human impacts can make
environmental consequences more immediate and
observable. In remote park settings where waste
infrastructure may be limited or inconsistent,

https://doi.org/10.64640/3t6c8iu2
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individual awareness becomes increasingly
important in shaping responsible waste practices.

Awareness is also especially relevant in Namibia’s
PA context because visitors and staff interact
directly ~with highly visible conservation
landscapes and wildlife species that may be
vulnerable to pollution and littering. Under these
conditions, awareness extends beyond general
environmental knowledge and may influence how
individuals perceive their personal responsibility
toward conservation outcomes.

In PAs, there is typically an emphasis on raising
awareness of the link between waste and risks to
wildlife. While such campaigns are crucial, they
could be expanded to address broader waste
management issues, enhancing overall waste
management behaviour in these settings.

Situational factors

The inclusion of situational factors is crucial, as
perceived behavioural control alone may not fully
account for the resources and opportunities that
influence the effective performance of a behaviour.
While perceived behavioural control measures an
individual’s perceived ability to act, some studies
suggest that it does not always accurately predict
behaviour (Davies et al. 2002, Tonglet et al. 2004,
Chen & Tung 2010). Even if an individual holds a
positive attitude towards a behaviour, situational
factors may act as barriers to action. These factors
include the availability of time, space, cooperation,
location, and access to necessary resources (Ghani
et al. 2013, Alhassan et al. 2018, Heidari et al. 2018,
Razali 2020, Roos et al. 2021).

In the context of waste-related behaviour,
situational factors can include the availability of
waste bins, waste management information, and
access to recycling facilities, as well as the
perceived time and space available for waste
disposal. Studies by Ramayah et al. (2012), Ghani
et al. (2013), and Ioannou et al. (2013) highlight that
barriers such as inconvenience, lack of resources,
and skills can hinder waste management
behaviours. Moreover, location and condition of
waste bins play an important role in waste
separation and disposal behaviours in PAs. The
absence of visible or well-maintained waste
disposal infrastructure can significantly discourage
effective waste management practices in these areas.
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In Namibia’s protected areas, the scale and
remoteness of the PA network intensify
infrastructural and logistical constraints. Long
travel distances, irregular waste collection services,
limited infrastructure, and uneven facility
maintenance may reduce individuals” ability to
perform environmentally responsible behaviours,
even when positive attitudes or intentions are
present. Under these conditions, behavioural
outcomes may be influenced as much by
environmental constraints as by individual
motivation.

Situational factors are therefore especially
important for understanding the intention-
behaviour relationship in Namibia’s PAs. Visitors
and staff may express strong pro-environmental
intentions but still encounter practical barriers that
limit responsible waste disposal. In remote parks,
for example, inaccessible or poorly maintained
waste facilities may weaken perceived behavioural
control and discourage proper waste management
practices. Incorporating situational factors into the
adapted TPB framework therefore allows for a
more accurate representation of how infrastructural
conditions interact with behavioural intentions to
shape waste-related practices in Namibian
protected areas.

Perceived moral obligation

The concept of perceived moral obligation has been
overlooked in some applications of the TPB,
despite its potential to improve the theory’s
predictive and interpretive capability (Ding et al.
2018, Si et al. 2019). Perceived moral obligation
refers to an individual's judgement about the moral
correctness or incorrectness of engaging in a
particular behaviour (Babazadeh et al. 2023, Cao &
Morrison 2023). A stronger sense of moral
responsibility increases an individual’s intention to
engage in the behaviour. Perceived moral
obligation has been identified as a critical
determinant of waste management intentions
(Ajzen 1991, Zhang et al. 2015, Xu et al. 2017,
Heidari et al. 2018, Wang et al. 2020, Esfandiar et al.
2021, Babazadeh et al. 2023, Cao & Morrison 2023),
with some studies suggesting it is the strongest
predictor of household waste behaviours
(Miafodzyeva et al. 2013, Pakpour et al. 2014,
Razali et al. 2020).
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The role of moral obligation in PAs may differ from
other contexts due to the environmental, social,
and cultural values associated with these areas. In
PAs, where conservation is a central focus, there is
a heightened sense of responsibility to manage
waste in a way that aligns with environmental
protection. While moral obligation may not always
be openly expressed, it plays a subtle yet powerful
role in shaping individuals' sense of responsibility
and their behaviour towards waste management in
these settings. In Namibia, the relevance of
perceived moral obligation may be further
strengthened by the country’s strong conservation
identity and long-standing emphasis on
environmental stewardship. Namibia’s national
conservation narratives and community-based
natural resource management (CBNRM) models
reinforce stewardship values, PA settings may
evoke heightened moral responsibility among
staff, local communities, and visitors. Many
communal conservancies adjacent to parks
embrace environmental ethics, reinforcing a
cultural expectation of environmental care.

Incorporating perceived moral obligation into the
adapted TPB framework therefore allows for a
more contextually grounded understanding of
waste-related behaviour in Namibia’s protected
areas, particularly in settings where conservation
values and environmental responsibility may
shape behavioural intentions beyond the influence
of the original TPB constructs alone.

Perceived policy effectiveness

Perceived policy effectiveness refers to an
individual’s evaluation of the coherence,
sufficiency, and efficacy of policies aimed at
promoting pro-environmental behaviours (Wan et
al. 2014a). When individuals perceive policies as
effective, they are more likely to comply with and
engage in behaviours encouraged by those policies
(Wang et al., 2020). Perceived policy effectiveness
influences not only behaviour but also moderates
the effect of other TPB constructs (MacKenzie &
Spreng 1992, Fiske et al. 1994, Davis et al. 2006,
Wan et al. 2014a, Babazadeh et al. 2023).

Policies can include incentive-based, regulatory,
and educational measures, implemented by
government  bodies  to
environmental actions (Wan et al. 2014b). In the

encourage  pro-

context of PAs, policies may encompass
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regulations regarding waste management, waste
separation, recycling initiatives, or staff training on
waste management practices. In the context of
Namibian PAs, the Ministry of Environment,
Forestry and Tourism (MEFT) and park concession
operators implement regulations on littering,
campsite cleanliness, and waste handling. The
inclusion of perceived policy effectiveness is
particularly relevant in Namibia’s protected areas
because waste management responsibilities are
distributed across government authorities, park
management structures, concession operators, and
visitors, creating variability in how policies are
communicated, implemented, and enforced across
different parks and facilities. The National Solid
Waste  Management  Strategy  (2017-2022)
emphasises formal waste systems, environmental
education, and accountability mechanisms (MET
2017). It must, however, be noted that there are no
pieces of legislation or regulations that solely focus
on waste management in Namibia’s PAs. Even so,
policy visibility and enforcement may vary
between parks and facilities, influencing how
visitors and staff perceive and respond to waste
rules. This variability makes perceived policy
effectiveness especially important in Namibia’s PA
context. In remote or resource-constrained parks,
inconsistencies in infrastructure, staffing capacity,
monitoring, or communication may influence
whether visitors and staff perceive waste
regulations as meaningful, visible, or enforceable.
Under these conditions, individuals may be less
likely to comply with waste-related practices if
policies appear unclear, inconsistently applied, or
weakly enforced. Conversely, visible and
consistently implemented policies may strengthen
perceptions of environmental responsibility and
reinforce pro-environmental behavioural norms.

Studies by Steg & Vlek (2009), Wan et al. (2014a),
and Xu et al. (2017) suggest that effective policy
measures  positively  influence individuals’
engagement in  waste-related  behaviours.
However, the success of these policies is largely
contingent on how visible, consistent, and enforced
they are. When policies are clearly communicated
and consistently applied, individuals are more
likely to comply, leading to greater policy
effectiveness in promoting pro-environmental
behaviours in PAs. Incorporating perceived policy
effectiveness into the adapted TPB framework
therefore allows for a more contextually grounded
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understanding of how institutional visibility,
communication, and enforcement influence waste-
related behaviour in Namibia’s protected areas.

THEORETICAL IMPLICATIONS

Ajzen et al. (2011) acknowledges that the TPB is not
a complete theory and does not provide an
explanation of behaviour. By
incorporating additional constructs or components
into the TPB framework, our research offers a
broader perspective
behaviour in protected areas, particularly in
Namibia’s protected areas, where remoteness,
infrastructural variability, and diverse user groups
shape behavioural outcomes. These adaptations

exhaustive

on waste management

help to expand the TPB by addressing limitations
that arise in complex behavioural contexts such as
waste management in conservation settings.

Enhanced predictive ability

Integrating constructs like
obligation,  perceived  policy
awareness, and situational factors into the TPB
framework enhances its predictive power. These
additions provide a more intricate depiction of

perceived moral
effectiveness

behaviour, accounting for a wider range of
motivations and constraints. In settings like PAs,
where individuals are expected to act in
environmentally responsible ways, the extended
model offers a more accurate understanding of the
factors driving waste management behaviour
(Ajzen 1991, Fryxell & Lo 2003). The broader set of
variables allows the model to capture context-
specific influences that may not be addressed by
the original TPB, improving its applicability in real-
world scenarios.

Broader conceptualisation of social influence

The inclusion of perceived moral obligation
expands the TPB’s conceptualisation of social
influence. Traditional subjective norms focus on
the pressures from significant others, but by
integrating perceived moral obligation, the model
also incorporates personal moral values and ethical
standards. This is particularly relevant in
conservation contexts, such as PAs,
individuals may act out of a sense of moral duty to
the environment. Research by Babazadeh et al.
(2023) suggests that moral obligation is a strong
predictor of waste-related behaviour, highlighting

where

its importance in fostering environmentally
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responsible actions, even when external pressures
are minimal. This shift allows the TPB to account
for internal, ethically-driven motivations that are
crucial in pro-environmental behaviours.

Acknowledging contextual constraints and
enablers

Certain external conditions or situational factors
can directly influence perceived behavioural
control (Ajzen 1991). Including situational factors
in the model acknowledges the role of external
conditions, such as the availability of waste
disposal facilities, transportation access, and other
logistical factors, in facilitating or inhibiting waste
management behaviour. In PAs, these barriers are
often more pronounced and addressing them is
key for effective waste management (Ghani et al.
2013, Alhassan et al. 2018, Roos et al. 2022). For
example, in settings where infrastructure is lacking
or poorly maintained, individuals may feel that
they have little control over their ability to manage
waste. By considering situational factors as an
independent variable, the model reflects the real-
world constraints that shape behaviour, offering a
more accurate understanding of why people may
not engage in pro-environmental behaviours
despite having positive attitudes or intentions.

Integration of policy influence

The addition of perceived policy effectiveness to
the TPB highlights the
perceptions of policy effectiveness in shaping
behaviour. In PAs, where waste management
policies are crucial for maintaining ecological
integrity, visitors’ perceptions of these policies can

significant role of

greatly influence their compliance (Wan et al.
2014a). In Namibia’s PA governance context, policy
visibility and enforcement may vary across sites,
influencing how regulations are interpreted and
followed. Clear and well-enforced policies are
more likely to encourage individuals to align their
behaviour with environmental goals. Studies by
Steg & Vlek (2009) and Wan et al. (2014a)
emphasise that when policies are perceived as
effective, individuals are more likely to engage in
pro-environmental actions. The incorporation of
perceived policy effectiveness helps bridge the gap
between personal
regulations, providing a more comprehensive
understanding of behaviour in PAs.

motivations and external
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Inclusion of cognitive and affective determinants
through awareness

The
cognitive and affective elements into the TPB
framework, which enhances the theory’s ability to
explain environmental behaviours. Cognitive
factors, such as understanding the environmental

inclusion of awareness introduces both

impact of waste, increase an individual's
knowledge and perceptions. Affective components,
like feelings of moral responsibility, work
alongside this knowledge to reinforce pro-
environmental intentions. As Fryxell & Lo (2003)
and Taufique et al. (2016) suggest, increased
awareness not only shifts attitudes but also
strengthens moral obligations. This, in turn, makes
individuals more likely to act responsibly by
aligning their intentions with environmentally
sustainable behaviour. This cognitive-affective
interplay is crucial for understanding how
awareness can lead to stronger pro-environmental
actions, particularly in settings where behaviour is
closely tied to ethical considerations (Kim et al.
2014). This is particularly relevant in Namibian
PAs, where environmental messaging, wildlife
visibility, and ecosystem sensitivity can strengthen

behavioural focus.

Shift toward a Value-Belief-Norm orientation

The introduction of perceived moral obligation and
perceived policy effectiveness aligns the adapted
TPB framework with the Value-Belief-Norm (VBN)
theory of environmental behaviour. The VBN
theory emphasises that personal values, beliefs,
and moral norms drive behaviour, particularly in
the context of conservation and environmental
(Stern  2000). By
perceived moral obligation and perceived policy
effectiveness, the adapted TPB broadens its scope
to account for the ethical and moral underpinnings
of behaviour. This shift not only strengthens the
model’s predictive power in the Namibian PA
ethical
responsibility are central, but also creates a hybrid
model that captures both personal and social
determinants of waste behaviour. The fusion of
these theories highlights the growing importance
of moral beliefs and personal norms in shaping

sustainability incorporating

context, where conservation and

environmental intentions and actions, particularly
settings
stewardship is paramount.

in natural where environmental
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PRACTICAL IMPLICATIONS

The adapted TPB framework has
relevance for guiding interventions, policy design,
and waste management strategies in Namibia’s
PAs. The inclusion of situational factors, perceived
policy
obligations
approach, ensuring that interventions are tailored
to the contextual conditions and behavioural
mechanisms shaping these environments.

practical

effectiveness, and perceived moral

enables a more context-specific

Improved intervention design

Traditional TPB constructs may not fully address
the complexities of environmental behaviours in
natural or protected settings, especially within
Namibia’s vast and spatially dispersed PA
network. By including situational factors and
perceived policy effectiveness, the adapted
framework allows for the design of interventions
that target specific logistical or contextual barriers
to waste management (Ghani et al. 2013). For
example, situational factors can identify site-
specific  infrastructural = weaknesses  across
Namibian parks, such as the lack of waste disposal
bins or limited recycling facilities, which may
hinder individuals from acting responsibly. With
these insights, interventions can be designed to
address these constraints directly, ensuring that
waste management strategies are both practical
and effective in Namibia’s PA systems.

Enhanced policy compliance

The inclusion of perceived policy effectiveness
emphasises the importance of effective policy
communication and enforcement within Namibia’s
PA governance context in shaping behaviour.
Research indicates that visitors’ compliance with
waste management significantly
by how policies
communicated and perceived (Young et al. 2015).
By integrating perceived policy effectiveness into
the model, PA managers in Namibia can better
understand perceptions  of  policy
effectiveness influence behaviour, allowing them
to tailor communication strategies that increase
policy adherence. This is especially relevant in

policies is

influenced those are

how

Namibia, where waste regulations may be
interpreted differently parks. Clear,
consistent messaging about the goals and benefits

of waste management policies can enhance

acCross
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compliance, ensuring that visitors are well-
informed and motivated to follow the rules.

Promotion of intrinsic motivation

The inclusion of perceived moral obligation opens
the door for appealing to intrinsic motivations that
are relevant in Namibia’s conservation-oriented
identity and stewardship-based environmental
governance When
perceive their actions as part of a moral obligation
to the environment, they are more likely to engage
in pro-environmental behaviours, even without

frameworks. individuals

external incentives or oversight. As Schwartz
(1977) and Stern (2000) suggest, moral values and
ethical responsibility are key drivers of pro-
PAs,
conservation is a primary goal, perceived moral

environmental behaviour. In where
obligation can encourage individuals to act out of a
sense of stewardship, fostering long-term

behavioural change.

Long-term behavioural change towards achieving
conservation outcomes

Integrating constructs like awareness, perceived
moral  obligation, and  perceived policy
effectiveness supports sustained behavioural
change within Namibia’s PAs, where long-term
conservation outcomes depend on both
institutional capacity and individual behaviour
across large, remote landscapes. Research suggests
that when individuals perceive waste management
as an ethical duty, and when this is reinforced by
effective policies, they are more likely to maintain
responsible behaviour in the long term (Stern
2000). For PAs, this means that visitors who feel
morally responsible for waste management,
supported by clear and effective policies, are more
likely to continue practicing responsible waste
disposal, even after their visit. Over time, these
behaviours can lead to broader conservation
outcomes, such as a culture of environmental
stewardship that extends beyond the Namibian PA
network.

POTENTIAL LIMITATIONS AND
UNINTENDED NEGATIVE IMPLICATIONS

While the adapted TPB framework offers valuable
insights, there are potential limitations and
unintended negative implications that need to be
considered.
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Theoretical integrity and predictive power

The TPB was originally designed with three core
attitude, subjective
perceived behavioural control. Introducing new
variables may risk diluting the simplicity and
predictive power of the original model (Ajzen
1991). While these additions provide a more
comprehensive understanding of behaviour, they
could also complicate the analysis, making it more
difficult to draw clear conclusions. As the core
constructs of the TPB have been extensively
studied and validated, altering them may reduce

constructs: norms, and

the generalisability of the model in other contexts.

Multicollinearity issues

Some of the added constructs, particularly
perceived moral obligation and attitude, may
overlap to some degree, leading to multicollinearity.
When two constructs are highly correlated, it
becomes challenging to distinguish their separate
effects on behaviour, which can undermine the
clarity and reliability of statistical analyses
(Cunningham & Aldrich 2011). This could result in
less reliable conclusions, particularly when trying
to determine the unique impact of each construct
on waste-related behaviour.

Context-specific findings and limited
generalisability

The adaptations made to the TPB may limit the
generalisability of findings. The added constructs
are context-specific,
behaviours in Namibian PAs are influenced by
unique factors, such as cultural values, tourism-

and waste management

related norms, and environmental awareness.
These factors may not apply in other settings,
making it difficult to generalise the findings of
studies using the adapted TPB to other contexts
(Kollmuss & Agyeman 2002, Gifford 2007). While
the modified TPB provides targeted insights for
specific settings like Namibia’s PA network, its
applicability in broader contexts may be limited.

Despite the limitations, adapting the TPB
framework for specific contexts, such as waste-
related behaviour in Namibian PAs, remains
highly valuable. Although these adaptations may
introduce additional complexity, they offer a
deeper understanding of behaviour, particularly in
environments where factors like environmental
awareness, cultural values, and tourism-related
norms significantly influence actions. While the

https://doi.org/10.64640/3t6c8iu2


https://doi.org/10.64640/3t6c8iu2

Namibian Journal of Environment 11 (A): 1-17

findings may be less generalisable, they provide
valuable, context-specific insights for developing
tailored waste management strategies that respond
to the specific conditions in Namibian PAs. Thus,
the adapted TPB framework enhances
understanding of waste-related behaviour in
Namibian PAs without undermining the utility of

our

the original model.
CONCLUSIONS AND RECOMMENDATIONS

Our research aimed to adapt the Theory of Planned
Behaviour (TPB) framework to more accurately
capture psychological and contextual drivers of
waste-related behaviour in Namibian PAs. For
complex behaviours like waste management,
the TPB
constructs were found to be insufficient. Due to the
distinct physical, social, and legal contexts of
Namibian PAs, it became clear that additional
constructs were necessary to understand waste

particularly within PAs, original

behaviours in these settings. To address this, an
integrative literature review was conducted,
focusing on waste-related studies from various
contexts that provided a clear rationale for
including extra constructs to ensure practical
relevance. Based on this review, an adapted TPB
framework was proposed, incorporating awareness,
situational factors, perceived moral obligation, and
perceived policy effectiveness. By extending the
original TPB in this way, our research aims to
enhance the explanatory power of the theory and
offer a more nuanced understanding of waste-
related behaviour, which can be applied to the
design of targeted interventions.

While our research proposes adapting the TPB, it is
essential to apply and test the adapted framework
in context. Namibia’s PAs present a distinct
behavioural setting in which waste management is
influenced by a variety of factors. Therefore,
assessing the wvalidity and reliability of the
additional constructs is crucial. To test constructs
such as awareness, situational factors, perceived
moral obligation, and perceived policy effectiveness,
it is important to examine how they influence
behavioural intentions. Empirical testing could
include surveys or interviews to measure self-
reported behavioural The testing
should also consider variations in responses based
on demographic variables (age, gender, education

intentions.

level, etc.), as well as differences between sub-
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groups that influence waste management in
Namibian PAs (e.g., cultural differences, values,
and Dbeliefs). Ultimately, empirical testing is
necessary to translate the theoretical framework
into practical, evidence-based strategies aimed at
reducing environmental damage and promoting
sustainable behaviours.

By incorporating these additional constructs, the
adapted TPB framework offers a more
comprehensive  understanding  of
management behaviour in Namibia’s PA network,

waste

capturing the drivers behind both visitor and staff
actions. This framework is particularly valuable in
identifying clear intervention points for promoting
sustainable waste practices. These may include
targeted interventions, infrastructure improvements,
and communication strategies that align more
closely with the specific context and environment
of Namibia’s PAs.
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