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Abstract:  

This paper aims to better understand tourism-related waste behaviour within marine protected areas (MPAs) by applying the 
Theory of Planned Behaviour (TPB) to a specific South African case study. Observed- and self-reported elements of waste 
separation behaviour were determined for four diving charters and five accommodation facilities within the Aliwal Shoal MPA. 
Observations and waste characterisation were performed to understand actual behaviour, while survey questionnaires based 
on the TPB were administered to determine self-reported behaviour. Interviews were conducted to explore challenges and 
opportunities for waste separation at source. The results found a significant percentage of recyclable waste (>70%) within the 
disposable waste stream, and no waste separation infrastructure at any of the facilities investigated. Survey responses 
indicated a positive attitude towards waste separation, with a social drive towards participating. Respondents also indicated 
that they generally participated in waste separation at source, a claim not supported by the observation data. The identified 
challenges for waste separation at source included a lack of separation infrastructure and collection services, inconvenience, 
time constraints, and unwillingness of customers to participate. Accordingly, the main opportunities towards waste separation 
included the provision of waste separation resources and reliable municipal services, and strategies towards improved waste-
related awareness and behaviour.  
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Introduction 

Protected areas have significant tourism value (Leung et al. 2018; Reinius and Fredman 2007) and are often 
considered popular tourism destinations because of their biodiversity, unique natural features and high-quality 
tourism-related resources (Reinius and Fredman 2007). The primary appeal of tourism in protected areas is that it 
can, in theory, provide local economic benefits while maintaining ecological integrity through low-impact, non-
consumptive use of local resources (Stem et al. 2003). Although tourism in protected areas can have economic, 
environmental and social benefits, commercial tourism may also have several negative impacts such as: changes 
to water courses and water quality, impacts on vegetation, damage to reefs, archaeological sites and existing 
infrastructure, pollution and degradation of sensitive environments, and increased waste generation (Eagles et al. 
2002; Amusan and Olutola 2017). Tourism has been heralded as one of the fastest growing industries world-wide, 
with ecotourism becoming the fastest growing sector within tourism (Gumede and Nzama 2019). This trend is 
especially important for developing countries with a strong reliance on eco-tourism development (Manrai et al. 
2020). In 2016, tourism accounted for approximately 2.9% of the South African GDP (StatsSA 2019). Furthermore, 
South Africa is, globally, regarded as a top ecotourism destination, because of its abundant diversity in wildlife 
species and habitats, and large number of protected- and other biodiversity areas (Chiutsi et al. 2011). South 
Africa’s protected area network consists of more than 1 500 protected areas, and other area-based conservation 
measures (Hoveka et al. 2020; UNEP-WCMC and IUCN, 2021). There are currently 42 Marine Protected Areas 
(MPAs) declared through the National Environmental Management: Protected Areas Act in the country (UNEP-
WCMC and IUCN, 2021). 

1. Literature Review  

MPAs are used as a policy instrument for habitat protection, the promotion of sustainable resource management, 
biodiversity conservation, as well as the management of fisheries (Sowman and Sunde 2018). These areas are 
particularly popular tourist destinations because of their biodiversity-, cultural-, and historical features; and they 
provide for numerous tourism activities, such as fishing, scuba diving, snorkelling, and marine fish-, mammal- and 
bird watching (Sink 2016). However, tourism-related activities within coastal-marine zones may have negative 
impacts on these protected environments (Eagles et al. 2002; Findlay 2020). One specific concern of increased 
tourism activities within protected areas generally, and MPAs specifically, is effective waste management (Steg and 
Vlek 2009; Belsoy et al. 2012; Sandham et al. 2020; Roos et al. 2021). This concern is mainly associated with the 
rapid growth and increase in tourist volumes, as well as irresponsible and unsustainable waste-related practices 
(Capocchi et al. 2019). Tourism-related activities generate mostly municipal solid waste (MSW), which usually 
needs to be managed and disposed of by the tourist operator (Diaz-Farina et al. 2019). These wastes can have a 
negative impact on sensitive environments such as MPAs due to its pollution potential and resultant degradation of 
the natural environment. Some research has been conducted that focus on the efforts of the tourism sector to 
reduce pollution and work towards zero waste initiatives (del Mar Alonso-Almeida 2012; Hsiao et al. 2014; 
Wyngaard and de Lange 2013; Yusof and Jamuludin 2013). However, waste behaviour related to tourism activities 
within protected areas, especially MPAs, have not yet been extensively researched. The aim of this paper is, 
therefore, to better understand tourism-related waste behaviour within MPAs by applying the Theory of Planned 
Behaviour (TPB) to a selected South African case study namely, the Aliwal Shoal MPA.  

The TPB provides a theoretical framework for understanding how psychological- and other factors influence 
the decision to engage in specific behaviour. This theory, introduced in 1985, is one of the most frequently used 
models to predict human social behaviour and is commonly applied in waste-related behavioural research (for 
instance: Tonglet et al. 2004; Ghani et al. 2013; Pakpour et al. 2014; Gilli et al. 2018). According to the TPB there 
are three main elements, namely - attitude, subjective norms, and perceived behavioural control, that may predict 
an individual's intention or likelihood to engage in a specific behaviour (Ajzen 2011; Razali et al. 2020). The TPB, 
however, relies on self-reported reflection of behaviour (Ajzen 2011) and, furthermore, the intention to engage in a 
specific behaviour does not always reflect an individual’s actual behaviour or practice (Huffman et al. 2014). 
Moreover, Tonglet et al. (2004) highlight that self-reported behaviour often exaggerates observed behaviour. 
Huffman et al. (2014) and Steg and Vlek (2009), therefore, propose that determining self-reported behaviour should 
be supplemented by observation of actual waste-related practice. This research, thus, evaluates actual (observed) 
behaviour, in addition to self-reported behaviour in order to obtain a holistic view of waste management behaviour 
within a South African MPA. The scope of the research was specifically focused on waste separation at source 
behaviour as a first step towards improving waste behaviour. The next section explains the methodology after which 
the results are discussed, and conclusions are made in the final section. 
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2. Methodology 
 

Sections 2.1 and 2.2 provide explanations of how the case study and participants were selected, while Section 2.3 
describes data collection and analysis.   

2.1. Case Study Selection 
 

A case study approach (Yin 2017) is commonly followed in TPB research (Gilli et al. 2018; Razali et al. 2020; Roos 
et al. 2021) and was also preferred to achieve the research aim. In line with our case study research design, non-
probability sampling, based on the subjective judgment of the researchers rather than random selection, was used 
to identify the MPA case study, based on the requirements that the MPA had to represent:  

 Diverse tourism-related activities, infrastructure and services; 
 Sufficient participants to represent specific tourism-related activities; and 
 Willing participants who provide consent and permission to conduct the research.  
The Aliwal Shoal MPA in KwaZulu-Natal, South Africa (Figure 1), was selected due to its diversity in tourism-

related activities, consisting of diving, fishing, bird watching, and other tourism-related activities, supported by 
accommodation facilities and infrastructure and the willingness of a sufficient number of participants to take part in 
the research. 

Figure 1. Inshore zonation of the Aliwal Shoal MPA in KwaZulu-Natal, South Africa 

 
Source: (GNR. 781 of 23 May 2019 Regulations for the management of the Aliwal Shoal Marine Protected Area) 

2.2. Participant Selection 
 

The scope of the research specifically focused on a sample of tourism-related activities and did not focus on 
households or other sectors located within the MPA. Diving charters and accommodation facilities were purposively 
selected to represent tourism-related activities within the Aliwal Shoal MPA, because of their known generation of 
diverse general waste streams, and its potential to impact on the marine environment due to the nature and location 
of these facilities. Accommodation facilities that were located inland from and outside of the Aliwal Shoal MPA were 
not included in the research.  

A total of nine facilities, which included four diving charters and five accommodation facilities were 
purposively selected to provide for a range of different facility and activity types. The diving charters selected 
included different types and sizes of operators, while the accommodation facilities included a range of 
accommodation types, such as lodges, hotels and guest houses to provide for variances in waste generation, waste 
type and waste-related behaviour.   
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2.3. Data Collection and Analysis 
 

Since the TPB largely relies on self-reported behaviour, data on observed practice were gathered to supplement 
self-reported data. To prevent the surveys and interviews (self-reported behaviour) from influencing or changing 
actual behaviour, observations and waste composition characterisation were conducted prior to determining self-
reported behaviour (Petty et al. 2012; Huffman et al. 2014). As mentioned earlier, data collection specifically focused 
on waste separation at source behaviour. 

Data was collected in a phased approach: 
Phase 1: Performing on-site observations and waste composition characterisation (July 2021):  
Direct on-site observation was employed to gain an understanding of: 

 The availability of waste separation at source infrastructure; 
 The location and number of waste storage/separation at source facilities; and 
 The actual separation at source practices and activities taking place. 

Waste composition characterisation was performed according to the American Society for Testing and 
Materials (ASTM) standard for characterising unprocessed MSW (ASTM, 2016) as proposed by Oelofse et al. 
(2016). The purpose of the waste composition characterisation was to: 

 Determine the recycling potential of waste generated by the selected facilities by: 
- Determining the composition of any source separated waste;  
- Determining the composition of waste destined for disposal; 
- Determining the composition of recyclable waste ending up in the disposable waste stream;  

and 
 Supplement the self-reported data.  

General waste, generated during a one-week period, was collected from the four diving charters and five 
accommodation facilities. Each facilities’ total amount of waste generated was quantified, and then separated into 
nine categories namely: (i) paper and paperboard; (ii) glass; (iii) metals; (iv) plastics; (v) textiles; (vi) organic waste; 
(vii) construction and demolition materials; (viii) special care waste; and (ix) other waste (ASTM, 2016). The quantity 
of each of the nine categories was determined, and expressed as a percentage of the total amount of waste 
generated (Table 1).  

Phase 2: Administering survey questionnaires based on the TPB to determine self-reported waste-
related behaviour (July – September 2021): 

A survey questionnaire, based on the TPB framework, was electronically administered to the research 
participants, representing the four diving charters and five accommodation facilities, to determine the factors 
influencing waste separation at source behaviour in the Aliwal Shoal MPA. Research by Ghani et al. (2013); Nomura 
et al. (2017); Xu et al. (2017); Alhassan et al. (2018); Mak et al. (2018); Strydom (2018) and Roos et al. (2021) 
were consulted to design the survey questionnaire. The statements proposed by these authors were adapted to 
focus on waste separation at source within the Aliwal Shoal MPA. The survey questionnaire focused on self-
reported behavioural practice (B1 and 2), attitude (A1 to 7), subjective norms (SN1 to 6), and perceived behavioural 
control (PBC1-13), as outlined in Table 2. 

Similar to other studies, a 5-point ordinal scale (where 1 indicated a high level of disagreement and 5 
indicated a high level of agreement) was adopted to indicate respondents’ level of agreement with the survey 
statements (Strydom 2018; Roos et al. 2021). A frequency table was compiled to record the number of responses 
falling in each ordinal interval (Table 2). It was not possible to perform any associations or correlations between 
statements in a statistical sound matter, due to the sample size.  

Phase 3: Conducting semi-structured interviews on the opportunities and challenges for waste 
management within the Aliwal Shoal MPA (September – October 2021):  

Semi-structured interviews were held with the same representatives mentioned in phase 2 to gather data 
concerning the challenges and opportunities for waste separation at source within the Aliwal Shoal MPA. Interviews 
were based on two questions: 1. What are the challenges for waste separation at source within the Aliwal Shoal 
MPA? and 2. What are the opportunities for waste separation at source within the Aliwal Shoal MPA? 

Subjected to ethics approval (NWU–00492–21–A90), with informed consent and permission from the 
participants, interview responses were recorded, and transcribed for the purpose of data analysis. Interview 
responses were then anonymously analysed and grouped thematically as themes emerged.  
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3. Results and Discussion 
 

This section provides the results of the research, with the on-site observation results in Section 3.1., the waste 
composition characterisation results in Section 3.2, the survey questionnaire results in Section 3.3, and lastly, the 
interview results in Section 3.4.  

3.1. On-Site Observation Results 
 

On-site waste observations of the nine participants indicated that none of the participants had any waste separation 
facilities (i.e., different bins or bags for different recyclables) or related infrastructure at their premises. For all of the 
accommodation facilities observed, waste from each room and communal waste bins were collected periodically 
and deposited into larger bins. These bins were not dedicated to specific waste categories, but contained all 
disposable waste. Once these larger bins were filled, they were taken to a waste storage area until the day of 
collection. These waste storage areas were generally located in an area far from the guest’s rooms and communal 
areas. All waste was then placed on the kerbside, for municipality collection once a week. No source separation of 
waste took place, except for one accommodation facility separating their garden waste for composting purposes. 
Diving charters managed their waste similarly – with no source separation of waste taking place and all of the waste 
being consolidated for collection by the municipality and, ultimately, landfill disposal. 

3.2. Waste Composition Characterisation Results 
 

Table 1 provides the (averaged) composition of waste generated by diving charters and accommodation facilities, 
respectively, in a one-week period in July 2021 (in a period of typically high occupancy, during the sardine run), 
based on the nine ASTM categories. The relative composition per waste category, rather than actual waste 
quantities, are reported due to the fact that COVID-19 restrictions may have had an impact on tourism-related 
activities, which could have influenced the quantities of waste generated. The composition of waste is, however, 
expected to remain relatively consistent (Liang et al. 2021) for diving and accommodation facilities.  

For diving charters, paper was the most dominant waste stream (25.9%), followed by plastics (23.7%) and 
organic waste (16.9%), which largely comprised of food waste (Table 1). Waste is mainly generated by divers on 
diving vessels, as well as activities at diving centres. The waste composition is similar to what was found by Lucrezi 
and Saayman (2017), who researched waste disposal by diving charters in Ponta do Ouro and Portofino in 
Mozambique, where the main waste streams generated included paper, plastic, metal, food waste, small quantities 
of toxic waste (engine oil and batteries) and diving equipment. No toxic waste or diving equipment was found in the 
waste produced by the diving charters included in this research at the time of the waste characterisation being 
performed. Of particular interest in this research, however, was waste generated from bait that was used to attract 
fish (categorised as other waste). Approximately 78% of the total waste generated by diving charters consisted of 
recyclable waste, and 16.9% of compostable organic waste (Table 1). These waste streams were, however, not 
separated at source and was destined for disposal to landfill. 

Table 1. Waste composition (in percentage) of the total weight of waste generated by diving charters and accommodation 
facilities 

General waste categories 
Percentage of waste generated total (%) 

Diving charters Accommodation facilities 
Paper and paperboard* 25.9* 17.7* 
Glass* 14.9* 20.3* 
Metal* 13.7* 13.5* 
Plastics* 23.7* 22.9* 
Textiles 2.8 1.2 
Organics (including food waste)** 16.9** 18.7** 
Construction and demolition materials 0 0 
Special care waste 1.0 0.9 
Other non-recyclable wastes 1.1 4.8 
Total 100 100 

*Recyclable waste streams; **Compostable waste stream 

Waste from accommodation facilities mainly consisted of plastic waste (22.9%), followed by glass (20.3%) 
and organic waste (18.7%) (Table 1). Research conducted by Wani et al. (2018) and Phu et al. (2019) on waste 
generated by accommodation facilities in the Himalayas, and Hoi An in Vietnam, respectively, found that food waste 
was the most dominant waste stream generated by these facilities, with between 34.2% and 35.5% of the total 
waste stream being ascribed to food wastage. In our research, however, organic waste, which included garden 
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waste and food waste contributed to only 18.7% of the total amount of waste generated (Table 1). Several factors 
could have played a role in the organic waste generated in this research being relatively lower, when compared to 
other studies. 

Accommodation facilities (hotels, bed and breakfast facilities, and guest houses) that offer meals or have 
restaurants will usually produce more food waste than the predominantly self-catering accommodation facilities 
(Wani et al. 2018) investigated in this research. Of the five accommodation facilities investigated, two of the lodges 
were self-catering with bed and breakfast options, one lodge was fully serviced, and one guest house was also 
partly self-catering. This means that the guests mainly purchase prepared meals or prepare food themselves, with 
limited food preparation and wastage by the accommodation facilities. This was confirmed by a relatively high 
proportion of prepared meal packaging contributing to the plastic waste that was generated.  

In general, non-recyclable waste was in the minority (less than 30%), with wastes such as single-use plastics 
(disposable cutlery and plastic cups), disposable diapers, and ceramics being categorised as other non-recyclable 
waste (Table 1). Recyclable waste streams accounted for approximately 74% of the total amount of waste 
generated by accommodation facilities, while approximately 18% of waste was compostable. Similar to the diving 
charters, these recyclable and compostable waste streams were not separated from disposable (non-recyclable) 
waste in any way, and was destined for landfill disposal. Unfortunately, the majority of recyclable waste was 
contaminated by other wastes, such as food waste, which lowers its recycling potential. Only one accommodation 
facility separated approximately seven kilograms of garden waste from other waste streams, with the intention of 
composting it. 

3.3. Survey Questionnaire Results 
 

Responses on the TPB survey questionnaire were electronically captured. The frequency of responses (expressed 
as a percentage according to the assigned ordinal scale rating) of the nine survey respondents is outlined in Table 
2 for each TPB element, namely behaviour/practice (B), attitude (A), subjective norm (SN), and perceived 
behavioural control (PBC). 

Waste separation at source practice/behaviour (B) 

When reflecting on self-reported behaviour, all of the diving charters and three of accommodation facilities 
agreed or strongly agreed that they regularly separate their waste into recyclables and non-recyclables (B1) (Table 
2). Similarly, three of the four diving charters and three of the five accommodation facilities either agreed or strongly 
agreed that they often separate their waste into the appropriate recycling bins (B2) (Table 2).  

These self-reported behaviours, however, contradict the findings of the on-site observations and waste 
composition characterisation study, where it was determined that no source separation was taking place at the time 
of the research being conducted. Tonglet et al. (2004) highlight that self-reported behaviour often exaggerates 
observed behaviour. These authors found that approximately 80% of individuals stated that they often recycled 
their waste, with only about a half of their participants (40%) actually doing so. Likewise, the MORI Social Research 
Institute (2002) conducted research which found more than 60% of individuals claimed to recycle their waste, but 
that the actual percentage was much lower (about 20%).  

Attitudes (A) related to the separation of waste at source 

Respondents from diving charters and accommodation facilities generally had overwhelmingly positive 
attitudes towards waste separation at source (mean ranging between 4,25 and 4,75) (Table 2). All of the survey 
respondents either agreed or strongly agreed to statements A1 to A4, indicating that they believe that waste 
separation at source: is a useful practice within the Aliwal Shoal MPA (A1); would enable them to be responsible 
members of the community (A2); would enable them to live in a clean and improved environment (A3); and aids in 
environmental protection and the conservation of resources in the MPA (A4) (Table 2). These findings agree with 
the work of Issock et al. (2020), which indicated South Africans generally believe that source separation of waste 
is important for resource preservation and the protection of the environment.  

Furthermore, the majority of respondents (three of four diving charters, and four of five accommodation 
facilities, respectively) agreed that source separation is an interesting and fulfilling task (A5) (Table 2). One 
respondent, however, disagreed with this statement. The majority of respondents also agreed to statement A6, 
indicating that they could set an example for their colleagues by participating in waste separation (Table 2). Finally, 
all of the respondents either agreed or strongly agreed that waste separation should be promoted and formalised 
within the Aliwal Shoal MPA (A7) (Table 2).  
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The role of subjective norms (SN) in waste separation at source 
 

Subjective norms refer to perceived social pressure, and the belief that a person or group of people will 
approve or support a particular behaviour (Ajzen 2011), in this case – waste separation at source. From the self-
reported survey responses, it seems as if perceived social pressure from family (SN1, mean of 4,5 and 4) and 
guests/customers (SN6, mean of 4,5 and 4,3) played the largest role in respondents being willing to engage in 
waste separation at source behaviour (Table 2). These results agree with what Roos et al. (2021) found regarding 
the importance of guest/visitors expectations in influencing integrated waste management behaviour at the Sabi 
Sand Wildtuin private nature reserve in South Africa.  

Table 2. Results of the survey questionnaire: Frequency table of ordinal scale responses received from diving charters (n = 
4) and accommodation facilities (n=5) 

Statements 
Frequency of ordinal scale responses (% of responses)  

Strongly 
disagree 

Disagree Neutral Agree  
Strongly 
agree 

Mean 

Behaviour/practice statements 
B1: I regularly separate waste into 
recyclables and non-recyclables 

            

Diving charters 0 0 0 100 0 4,00 
Accommodation facilities 20 20 0 20 40 3,40 
B2: I often separate waste into the 
appropriate recycling bins 

            

Diving charters 0 0 25 75 0 3,75 
Accommodation facilities 20 20 0 20 40 3,40 

Attitude statements 

A1: I believe that waste separation is a 
useful practice in the Aliwal Shoal MPA 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 40 60 4,60 
A2: I believe that waste separation of 
waste would enable me to be a 
responsible member of the Aliwal Shoal 
MPA community 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 40 60 4,60 
A3: I believe that waste separation would 
enable me to live in a clean and improved 
environment 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 40 60 4,60 
A4: I believe that waste separation aids in 
environmental protection and the 
conservation of resources in the Aliwal 
Shoal MPA 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 20 80 4,80 
A5: I feel that waste separation at my 
workplace is an interesting and fulfilling 
task 

            

Diving charters 0 0 25 25 50 4,25 
Accommodation facilities 0 20 0 40 40 4,00 
A6: I feel that I can set an example for my 
colleagues by participating in waste 
separation 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 20 20 60 4,40 
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Statements 
Frequency of ordinal scale responses (% of responses)  

Strongly 
disagree 

Disagree Neutral Agree  
Strongly 
agree 

Mean 

A7: I think that waste separation should be 
promoted and formalised in the Aliwal 
Shoal MPA 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 40 60 4,60 

Subjective norm statements 

SN1: If my family expects of me to 
participate in waste separation at my 
workplace, I will 

            

Diving charters 0 0 0 50 50 4,50 
Accommodation facilities 0 20 0 40 40 4,00 
SN2: If my friends expect of me to 
participate in waste separation at my 
workplace, I will 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 20 20 20 40 3,80 
SN3: If my community expects of me to 
participate in waste separation, I will 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 40 0 20 40 3,60 
SN4: If my colleagues expect of me to 
participate in waste separation, I will 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 20 0 40 40 4,00 
SN5: If my municipality expects of me to 
participate in waste separation, I will 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 0 20 40 40 4,20 
SN6: If our guests/customers expect of 
me to participate in waste separation, I will 

            

Diving charters 0 0 0 50 50 4,50 
Accommodation facilities 0 0 20 60 20 4,30 
Perceived behavioural control statements 
PBC1: I have complete control in deciding 
whether or not to separate waste at my 
workplace 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 0 0 40 60 4,60 
PBC2: Waste separation requires time 
and effort 

            

Diving charters 0 25 0 75 0 3,50 
Accommodation facilities 0 0 0 60 40 4,40 
PBC3: Even if waste separation requires 
time and effort, I will still participate 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 40 0 20 40 3,60 
PBC4: My workplace has enough space 
and infrastructure to store separated 
waste 

            

Diving charters 0 0 25 50 25 4,00 
Accommodation facilities 40 0 0 20 40 3,20 
PBC5: Even if my workplace does not 
have enough space and infrastructure to 
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Statements 
Frequency of ordinal scale responses (% of responses)  

Strongly 
disagree 

Disagree Neutral Agree  
Strongly 
agree 

Mean 

store separated waste, I will still 
participate 
Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 40 0 20 40 3,60 
PBC6: My municipality provides me with 
sufficient facilities for waste separation at 
my workplace 

            

Diving charters 25 75 0 0 0 1,75 
Accommodation facilities 40 40 0 0 20 2,20 
PBC7: Even if my municipality does not 
provide me with sufficient facilities for 
waste separation, I will still participate 

            

Diving charters 0 25 0 75 0 3,50 
Accommodation facilities 0 40 0 20 40 3,60 
PBC8 I know how waste should be 
separated at my workplace 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 0 20 40 40 4,20 
PBC9: Even if I do not know how to 
separate wastes, I will still participate 

            

Diving charters 0 0 0 100 0 4,00 
Accommodation facilities 0 40 0 20 40 3,60 
PBC10: I know which recycling bins 
sorted waste should be put into 

            

Diving charters 0 0 0 50 50 4,50 
Accommodation facilities 0 0 0 60 40 4,40 
PBC11: Even if I do not know which 
recycling bins sorted waste should be put 
into, I will still participate 

            

Diving charters 0 0 0 75 25 4,25 
Accommodation facilities 0 40 0 20 40 3,60 
PBC12: My workplace is convenient to 
carry out waste separation (e.g., recycling 
bins are close to my workplace) 

            

Diving charters 0 25 0 75 0 3,50 
Accommodation facilities 20 20 20 0 40 3,20 
PBC13: Even if my workplace is 
inconvenient to carry out waste 
separation, I will still participate 

            

Diving charters 0 0 0 25 75 4,75 
Accommodation facilities 0 40 0 20 40 3,60 

 

The perceived expectations of friends (SN2), the community (SN3), colleagues (SN4), and the municipality 
(SN5) also played an important (but less dominant) role towards the willingness of respondents to separate waste 
at source (Table 2).  

The role of perceived behavioural control (PBC) in waste separation at source 

The last TPB element investigated, namely perceived behavioural control (PBC), was used to determine the 
control beliefs of the participants, in other words their perceived difficulties in engaging in waste separation at 
source behaviour (Ajzen 2011).  

All of the respondents agreed or strongly agreed that they have complete control in deciding whether or not 
to separate waste at their workplace (PBC1) (Table 2). It, therefore, seems that there are no corporate or other 
policies making it compulsory for these facilities to separate their waste at source.  

Although participants may have control over whether they want to participate in waste separation, there are 
other factors that influence their ability to control their behaviour, such as time and effort, availability of 
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infrastructure, convenience, distance to facilities, and others (Ghani et al. 2013; Strydom, 2018). Responses 
indicated that a lack of support from the municipality (PBC6) and inconvenience to separate waste at source within 
the workplace (PBC13) were perceived as the main factors hindering the separation of waste at source (Table 2). 
Insufficient support and inconvenience were, similarly, found to have a negative influence on waste separation at 
source behaviour in research done by Strydom (2018) in South Africa, and Stoeva and Alriksson (2017) in Bulgaria. 

Despite the fact that respondents indicated that separation at source may require time and effort (PBC2), 
that they may not have sufficient knowledge (PBC8), and that a lack of municipal support (PCB6) and inconvenience 
play a role (PBC13) in waste separation, the majority of respondents were still willing to engage in waste separation 
at source behaviour (refer to PBC3, 5, 7, 9, 11 and 13) (Table 2). This finding also corresponds with the research 
by Roos et al. (2021) where participants from private protected areas were willing to engage in waste separation at 
source measures, in spite of various challenges.  

3.4. Results of Interviews 
 

Interviews focused on identifying opportunities and challenges for waste separation at source within the Aliwal 
Shoal MPA. Interview responses are thematically presented in Table 3, with perceived challenges being related to 
proposed opportunities. Interviewee responses propose that the main challenges for the separation of waste at 
source within the MPA include: (1) a lack of waste separation infrastructure, (2) insufficient waste collection and 
transportation services for separated waste, (3) inconvenience and time constraints, and (4) unwillingness of 
customers to participate in waste separation at source (Table 3). 

The opportunities and challenges were similar to those reported by Ghani et al. (2013), Gilli et.al. (2018), 
Razali et al. (2020), Roos et al. (2021), and Strydom (2018) for waste separation at source within the developing 
country context. 
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Table 3. Perceived challenges and related opportunities for waste separation at source within the Aliwal Shoal MPA based on interviewee responses (n = 9) 

Challenges Opportunities 
Theme Responses from interview participants Theme Responses from interview participants 

1. Lack of waste separation 
infrastructure (bins) 

Mentioned by all nine of the 
participants (100%) 
Challenges: 
 There are no bags or bins 

supplied by the municipality to 
encourage waste separation at 
source; 

 There are limited central 
recycling stations or drop-off 
centres within the Aliwal Shoal 
MPA.  

“Our municipality only supplies us with black plastic 
bags for our refuse. Even if we wanted to separate 
the refuse, we cannot afford to buy other equipment. 
I know of other municipalities in KZN who give 
recycling bags and have bins for separating waste 
at source. In the Aliwal Shoal MPA, there are no 
separation at source infrastructure at the moment.” 
(Diving centre owner) 
“The community and businesses within the MPA are 
eager to recycle, but we don’t have any bins on-site 
or elsewhere within the municipality to deposit any 
separated waste. There is a recycling bin at one of 
the local schools, but it is far from our facility, and 
difficult to access.” (Hotel manager) 

1. Provision of waste separation 
infrastructure 

Mentioned by six of the nine 
participants (67%) 
Opportunities: 
 Provision of recycling bins to 

businesses by the municipality; 
 Provision of recycling stations 

and drop-off centres at centrally 
accessible locations by the 
municipality.  

“The municipality should definitely supply appropriate 
waste disposal bins to all the lodges and BandBs and 
outlets throughout the town as we are a very small 
town.” (Lodge owner) 
“If there was a central drop-off point for waste, we 
would definitely take the time and effort to separate 
our recyclable waste from our disposable waste.” 
(Diving charter operator) 

2. Insufficient waste collection 
and transportation services for 
separated waste 

Mentioned by five of the nine 
participants (56%) 
Challenges:  

 Separated waste is not 
collected (separately) by the 
municipality. 

“The municipality does not collect recycled goods 
separately. Even if you separate waste, it is 
collected together with disposable waste and it goes 
to landfill. If you do want to recycle waste, an 
individual or business needs to make arrangements 
to dispose of the separated waste themselves, 
which takes time and effort and costs money” (B&B 
owner) 
“A local recycling company has attempted to assist 
the community in the past, however, due to financial 
constraints they were unable to continue with the 
collection of recyclables”. (Diving centre owner) 

2. Provision of collection and 
transportation services for 
separated waste 

Mentioned by two of the nine 
participants (22%) 
Opportunities:  

 Provision of (separate) 
municipal waste collection 
services for source 
separated waste. 

“The municipality must think of a way to collect 
separated waste separately from disposable waste. 
Even if we separate our waste, everything is 
collected and transported together, and eventually 
disposed of at the landfill (if it is not reclaimed by 
waste pickers).” (Hotel manager) 
“The municipality must collect separated waste (that 
is in different coloured bags, for instance) separately 
(on a different day or in a different truck) so that it 
does not end up with other wastes” (Diving charter 
manager) 

3. Inconvenience and time 
constraints 

Mentioned by six of the nine 
participants (67%) 
Challenges: 

 It is inconvenient to 
separate waste at source 
due to a lack of 

“Separating waste at source takes time and effort, 
which is wasted when the separated waste gets 
collected and disposed of with other wastes.” 
(Diving charter manager) 
“There are no convenient ways to separate waste at 
source. The municipality does not render any 
support, and businesses are left to take the time and 
effort to try and find places to drop off the separated 
waste.” (Hotel manager) 

No specific related opportunities mentioned by participants, however, refer to 1 and 2 regarding 
infrastructure and collection service opportunities.  
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Challenges Opportunities 
Theme Responses from interview participants Theme Responses from interview participants 

infrastructure and collection 
services; 

 The time spent to separate 
waste at source is wasted, if 
separated waste is collected 
are disposed of with other 
non-recyclable wastes; 

 It takes too much time and 
effort to take recyclables to 
drop-off points.  

“Once waste is mixed by our customers, it is too 
time consuming to separate the waste.” (B&B 
owner) 
“We have very little time to focus on waste 
separation. Diving is our core business. Given that 
nothing happens with the waste from the 
municipality’s side, we have decided not to separate 
any waste at source” (Diving charter operator) 

4. Unwillingness of guests to 
participate in waste separation  

Mentioned by one participant (11%) 
Challenge: 

 Guests are unwilling to 
participate in waste 
separation at source 
activities.  

“We do try to encourage our customers to either not 
bring any rubbish with them on the boats or to take 
the waste back with them, although they generally 
do not comply with our requests”. (Diving charter 
operator) 

4. Improved waste management 
behaviour 

Mentioned by two of the nine 
participants (22%) 
Opportunity: 

 Raise awareness amongst 
guests regarding waste 
separation; 

 Limit guest 
intervention/participation. 

“A way to address the waste issue, is by generating 
less waste in the first place. We can make an effort 
to raise awareness amongst guests and staff to 
change their behaviour and generate less waste” 
(Hotel manager) 
“We try to move away from snacks and refreshments 
on the boats that could generate plastic waste, such 
as food wrappers and plastic bottles”. (Diving centre 
owner) 
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Conclusions 

The aim of the paper was to better understand tourism-related waste behaviour within an MPA by applying the 
Theory of Planned Behaviour (TPB) to a South African case study. The paper focused on waste separation at 
source behaviour of diving charters and accommodation facilities within the Aliwal Shoal MPA. Since the TPB 
primarily relies on self-reported behaviour, and because self-reported behaviour is usually overstated, observation 
of actual waste separation at source practices, and waste composition characterisation were also undertaken.  

Approximately 78% of the waste generated by diving charters, and 74% of the waste generated by 
accommodation facilities are recyclable. These wastes are, however, not separated at source and, therefore, the 
opportunity and potential to move this waste up the waste management hierarchy, and away from landfill disposal, 
is decreased. 

Diving charter and accommodation facility participants generally had positive attitudes towards waste and 
reported that they separate waste at source. Although attitude is the TPB factor which generally has the least impact 
on waste behaviour (Razali et al. 2020), it is still a crucial element in influencing separation at source behaviour. 
The on-site observations, however, found that no separation at source activities were taking place. It seemed that 
inconsistencies exist between the self-reported and observed waste behaviour of most respondents. This is not an 
unusual result and is supported by the research findings of the MORI Social Research Institute (2002), Tonglet et 
al. (2004) and Huffman et al. (2014). 

Perceived social pressure to separate waste at source could be a reason for the contradiction between self-
reported and observed behaviour. It was evident from the results of the survey that respondents experienced social 
pressure to engage in waste separation behaviour, with social pressure from family and guests/customers playing 
the largest role. This result is also supported in a study by Flagg and Bates (2016:492), finding that “as a social 
norm, recycling has a coercive aspect; people believe it is something they should do, regardless of their personal 
commitment to waste reduction or other pro-environmental values.” Therefore, many individuals may state that they 
participate in pro-environmental behaviour if others around them do or if others expect it from them, but may in 
reality not actively participate in waste separation practices (Flagg and Bates, 2016). 

Inaccuracies in the self-reported data may have various negative implications. By reporting that source 
separation is being practiced in the Aliwal Shoal MPA, when in reality it is not, could invalidate the efforts of waste 
separation recycling programmes in the area. These programmes require appropriate planning and cooperation in 
order to effectively aid in environmental conservation. 

Respondents identified four main challenges towards participating in waste separating at source behaviour. 
These included (1) a lack of waste separation infrastructure, (2) insufficient waste collection and transportation 
services for separated waste, (3) inconvenience and time constraints, and (4) unwillingness of guests to participate 
in waste separation at source. Respondents proposed opportunities to address these challenges such as for the 
municipality to provide waste separation infrastructure and drop-off points, as well as waste collection and 
transportation services for separated waste. Other opportunities included changing or influencing waste-related 
behaviour of staff and guests by awareness-raising. The opportunities and challenges were similar to those reported 
by Ghani et al. (2013), Gilli et al. (2018), Razali et al. (2020), Roos et al. (2021), and Strydom (2018). 

We trust that this paper has contributed to the limited research done on waste-related behaviour in protected 
areas (Roos et al. 2021). It is recommended that this research be replicated for other MPAs in order to grow the 
knowledge base towards improved waste management behaviour and practice in protected areas.  
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