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ABSTRACT 

 

This study is a quantitative investigation into anglers’ environmental behaviours, as associated 

with the human-nature relationship, within the context of sustainability and conservation 

psychology. Although much has been researched around pro-environmental behaviours that link 

to the household (such as energy use and recycling behaviours) and materialism (buying 

environmentally friendly products), there is comparatively little to show for variables associated 

with pro-environmental decision-making that relates to the protection of nature. One such 

environmental problem involves the disregard for environmental laws protecting marine life. The 

study aimed to extend this line of research by looking at certain environmental fishing 

behaviours in a sample of recreational False Bay anglers, and using their relationship with nature 

(i.e. the degree to which the self recognises an interconnectedness between humans and the 

natural world) to explain these behaviours. Participants were required to sign a consent form, and 

participated anonymously in the study, particularly due to the sensitive nature of the information 

they disclose. A convenience sample of 99 anglers was assessed. ANOVA yielded significant 

biographical differences in NR with regards to particular age, level of education and residential 

area groups. Logistic regression analysis indicated that Nature Relatedness had significant 

predictive capacity for these environmental behaviours (  = 0.061), although the Nature 

Relatedness subscales did not. In conclusion it was speculated that NR might not offer a deep 

explanation for environmental behaviours in this group, considering a weak correlation between 

NR and behaviour (r = -.186) and the inability of the NR subscales to predict behaviour. Further 

research in this area is needed to provide more conclusive results.  
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Chapter 1: Introduction 

 

1.1 Background  

One of the greatest, but often publicly unrecognised environmental problems of today is 

the low and declining levels of fish stocks due to overexploitation and illegal fishing. According 

to the Food and Agriculture Organisation of the United Nations, (FAO, 2010) over 85% of the 

world's fish stocks are exploited, overexploited or depleted. In 2000 a state of emergency was 

declared as South African linefish
1

 stocks reached alarming rates of overexploitation 

(Government Gazette No. 21949, 2000). The past decade or so has been characterised by a 

continuous effort to curb the problem. In accordance with these research findings, new 

regulations have been put in place, primarily to reduce impact from the commercial fishing 

industry, but also containing stricter regulations for small-scale fisheries and recreational anglers. 

These regulations include so called “zero catch” rules for some species including seventy-four, 

brindle bass and red steenbras; closed fishing seasons for species such as galjoen and shad 

(commonly called “elf” by local fishermen); as well as bag and minimum size limits (see Marine 

Recreational Activity Information Brochure, 2013-2014, for the latest regulations).  

Fairly recently, Kerwath, Winker and Attwood (2013) reported that although little, there 

is some evidence that the current fish stocks of some species around the South African coast are 

on the increase, yet still a long way from full recovery. However, there are many difficulties 

inherent to fish stock assessment. Methods are often subjected to changes in fishing technology, 

changes in angler behaviours and assessment and reports of catches from fishing boats, all of 

which may lead to inaccuracies in assessment (Hutchings et al. 2009). In many cases data for 

                                                
1
 The term ’linefish’ is a South African term that broadly refers to a number of fish species that are caught 

by handline or rod and reel and therefore excluding trawlers and other forms of net-fishing. 
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some species are lacking, bycatch is not accounted for or some of the catch is discarded 

(Hutchings et al, 2009). Although models and processes for determining fish stock levels are 

rigorous, the slight increase displayed in research is only an estimate and a great deal of further 

investigation is needed in order to confirm these findings, not only for some, but all exploited 

species – the threat of declining fish stocks is by no means resolved.    

 

1.1.1 Recreational fishing  

According to a report by the Department of Agriculture, Forestry and Fisheries, 

researchers noticed a spike in recreational fishing and subsequent illegal fishing during the 

1990’s (DAFF, 2012). After the establishment of the new fishing regulations in 2000, the high 

incidence of illegal activity persisted (if not increased) and led to the shutdown of recreational 

fishery in 2003/2004. Donovan, Hecht and Weyl (2013) state that due to these new policies, 

commercial fishing around our shores decreased to less than a 5th of its original efforts, the 

recreational sector increased steadily by 1.5% per annum, presumably as some dissatisfied 

commercial and small scale fisheries pursued recreational fishing in order to remove themselves 

from the stringent commercial regulations and catch limitations which reduce income and 

employment. Unlike commercial fishermen, recreational anglers are allowed to target de-

commercialised species with no formal regulation to report such catches (see Marine 

Recreational Activity Brochure, 2012-2013). This group forms a relatively small part of the total 

South African fishing sector and are therefore often last on the list of representative parties, 

operating under the radar of angling laws. Furthermore, recreational anglers more frequently 

report a decrease in variety of species and amount of fish caught (Strydom & King, 2009). This 

is not only an indication of decreasing fish stocks in the areas that recreational anglers frequent, 
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but suggests the subjective recreational value of certain species are increasing, perhaps resulting 

in an increase in pressure on these species and chances that such fish are retained after catch. 

A recent South African study by Brick, Visser and Burns (2012) assessed risk behaviour 

in small scale fisheries, including some non-rights holders. Results indicated that almost a third 

(32%) of their participants, which includes half of all male participants, have been involved in 

some illegal fishing activity. Similar suspicions therefore arise for recreational anglers as they 

too can have a significant impact on the state of marine life due to non-adherence to management 

regulations. Recreational angling pressure is particularly high in certain areas and is negatively 

impacting biodiversity (Strydom & King, 2009). There has also been an increase in recreational 

angling research directed to fishing patterns of particular species, impact on fish mortality and 

management in this sector (see World Wildlife Fund South Africa Report, 2013). However, local 

research is limited and little is known about the effects of recreational anglers on fish stocks and 

what shapes their environmental behaviour. 

 

1.2 Rationale 

Considering the state of the ocean and its impact on living conditions, greater emphasis 

has been placed on how the natural sciences can work in collaboration with other fields to 

improve the sustainability and environmental protection of marine resources (Werner, 1999; 

Saunders, 2003; Vlek & Steg, 2007; Arlinghaus, Cooke & Potts, 2013). Of interest in the 

psychology of sustainability and conservation is what motivation lies behind individuals’ pro-

environmental behaviours and how individuals can be motivated to act environmentally 

responsible. The vast majority of research within this field has focused on consumptive 

behaviours (Barr, 2003; Gatersleben et al, 2002; Tonglet et al., 2004; Gilg & Barr, 2006), rather 
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than (more recently) environmentalism and the active protection of nature (Freymeyer, 2010; 

Sheldrick, 2013). At present, only one South African study has been identified that investigates 

illegal fishing practice from a psychological perspective (Brick et al., 2012). Yet this study only 

investigated the small-scale fishing sector along the West Coast. Applying the principles of 

conservation and sustainability psychology to the context of recreational marine resource 

exploitation may be a South African first, and provide a starting point for policy and further 

investigation.  

According to McClanahan, Allison and Cinner (2013), current trends suggest that the 

state of deteriorating marine resources is likely to result in greater food insecurity as well as 

conflict over resources. This is a prominent concern for developing countries such as South 

Africa that carries a great burden of unemployment and poverty. It will consequently also affect 

standard of living, well-being and the economy. The study will therefore explore psychological 

dimensions of the problem, in the hope to provide a social science perspective on the issue that 

could assist in curbing the exacerbation of socio-economic problems associated with the fish 

crisis.  

 

1.3 Aims and Objectives 

Essentially the goal is to provide a broad overview of current recreational fishing 

behaviours and how these relate to NR so that it can be established whether NR research can 

benefit approaches to addressing the global fish crisis. Of course, understanding the problem and 

its scope requires a basic knowledge around the characteristics of the population as well. Three 

areas within the population are thus investigated: demographic variables, levels of NR, and 

fishing behaviours relating to the depletion of fish stocks. The formal aims and objectives of the 
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investigation have been formulated as follows: 

The study aims to investigate the relationship that recreational anglers have with nature 

(i.e. Nature Relatedness), and how this relationship can predict unlawful (and implicitly non-pro-

environmental) fishing practices.  

The objectives are: (1) to determine whether Nature Relatedness (NR) can predict pro-

environmental actions in recreational anglers in False Bay; (2) to determine the strength of 

prediction with regards to the underlying constructs of NR: NR-self, NR-perspective and NR-

experience, as to provide insight into their relevance; and (3) to determine whether biographical 

factors (residential region, gender, age, and education) are related to NR scores. 
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Chapter 2: Literature Review 

 

Chapter 2 provides an overview of the current state of South African fisheries which 

includes policy debates, as well as the psychosocial impact of depleting fish stocks. Furthermore, 

it highlights current research within sustainability psychology and environmental behaviour. 

Lastly, the key psychological theory and concepts, including the biophilia hypothesis, the 

ecological unconscious, Schultz’s value orientations, Nature Deficit Disorder and Nature 

Relatedness are discussed as a basis for the arguments presented in chapter 1. 

 

2.1 South African fisheries 

2.1.1 Issues in local policy  

The South African small-scale fishing sector has received much media attention in recent 

years. With the 1994 post-apartheid reform the African National Congress (ANC) aimed to 

implement new policies in an attempt to redistribute resources equitably, and that would allow 

disadvantaged fishers to enter the formal fishing sector from which they have previously been 

excluded. The procedures around new legislation and application for fishing rights allocations 

however left many small-scale fishers - that make a commercial living from catch, rather than 

fishing for sustenance - excluded from the commercial fishing rights allocation process. Instead 

many new fishers were awarded fishing rights whereas those that have been fishing their whole 

lives did not receive licences. The manner in which the fisheries sector has been divided 

(commercial, recreational and subsistence fisheries) placed many traditionally active small-scale 

fishers on the outskirts, while new fishers that have greater business skills and understanding of 

the application process entered the sector (Stern, 2013). Stern (2013) recognises that high 
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illiteracy rates in rural communities could also have played a hand in their inability to obtain 

fishing rights. Unable to obtain licences from the limited amount set out for commercial fishers, 

it forced many fishing communities to continue fishing illegally, or under guise of recreational 

fishers, as they thought it their historical right, while also exploiting high-value species such as 

abalone (or “perlemoen’) and west coast rock lobster (Benkenstein, 2013; Stern, 2013), for their 

livelihood. Although interim relief quotas were issued as temporary solution, this was also 

largely perceived as inadequate in addressing the problem (Benkenstein, 2013). 

In recognising that historical small-scale fishers needed to be acknowledged as their 

livelihoods depend on their catch, it was only fairly recently that government issued the Marine 

Living Resources Amendment Bill (2013), which stipulates new collective fishing rights 

allocations to small-scale fisheries – hopefully contributing to poverty alleviation and reducing 

poaching (Janssen, Joubert & Stewart, 2014; Isaacs, 2011). The amendment focuses on 

rewarding collective community fishing rights allocated to fisheries co-operatives that will be 

responsible, in cooperation with government bodies, for marine stock management (Marine 

Living Resources Amendment Bill, 2013). Rather than being limited individual fish species 

rights, this will allow for the catch of a variety of species which will also provide for seasonal 

unpredictability of catches (Benkenstein, 2013). This process was finalised in December 2013, 

after which more dissatisfaction was raised as many small commercial fisheries that have been 

operating for years, fishing licences were not renewed. A timeframe was set to appeal to the 

process, while the minister of Agriculture Forestry and Fisheries also assigned an audit task force 

to determine if the allocation of rights had been carried out lawfully and justly.  

However, the question arises whether the allocation of such fishing rights would simply 

heighten the burden on already dwindling fish stocks, while dividing pressure among more 
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individual fishermen and increasing numbers of fishers entering the sector. Other potential 

limitations are that such policies assume economic incentives will be motivation enough for 

conservation (Allison, Ratner, Asgard, Willman, Pomeroy & Kurien, 2012), the increasing 

effectiveness of improved technology for such fishers and the lack of monitoring by officials 

(Benkenstein, 2013). The possible increase in fishing pressure from the small scale sector will 

also need consideration in the effort to conserve the oceans.  

 

2.1.2 Psychosocioeconomic implications of the national fish crisis  

The most noticeable effects of the fish stock crisis are seen in the economic sector. Trade 

is a major contributor to economic growth for developing countries and in previous years our 

oceans were seen as an “inexhaustible” resource that could be drawn upon for economic 

development. DAFF (2013), reports that fishing contributes approximately 2% of the Western 

Cape GDP, compared to 0.5% for South Africa. However, income within the fishery sector is 

now greatly restricted by declining fish stocks that are not/have not been managed at optimum 

levels. The number of fishing rights holders, vessels and fisheries have decreased since the 

declaration of emergency state in fish stocks in 2000 (DAFF, 2013), but globally, pressure from 

fishing efforts continue to increase due to a growing demand for this food source, with dismal 

projections for fish stocks by the year 2030 (The World Bank, 2013). A report by Leibolt and 

Van Zyl (2008) on the economic impact of the sport and recreational angling industry in South 

Africa, concluded that this sector has contributed to an economic impact of R18.8 billion in 

2007, of which R15.9 billion was a direct influence (Leibolt & Van Zyl, 2008). This number is 

estimated to be greater than impact associated with rugby and cricket combined, and also greater 

than impact from the commercial sector (Leibolt & Van Zyl, 2008). As no recent statistics for 
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this sector is available it is difficult to say whether these numbers would have increased due to 

globally increasing levels of fishing pressure, or decreased due to decline in fish stocks. 

Nevertheless it is evident that a great deal of South Africans (2.5 million participated in the 2007 

study) depend on the sport and recreational fishing industry for income, as well as leisure and 

relaxation.      

As fish stocks continue to dwindle, further action to reduce fishing pressure can be 

expected. This does not, however, hold implications only for the economy alone, but also the +- 

147 South African fishing communities – consisting of 28 338 households – which are regarded 

as true subsistence fishers and rely on the oceans for food security (DAFF, 2013) and a major 

source of protein. In South Africa, the commercial fishing industry is responsible for around 127 

000 jobs (both directly and indirectly), many of which are adversely affected by the legislated 

fishing reductions. This negative impact leads to job loss and reductions in employment 

opportunity, contributing to South Africa’s burden of unemployment and poverty. These effects 

are prominent in the small-scale fisheries sector, which is often highlighted to suffer most under 

new fishing regulations. Coulthard, Johnson and McGregor (2011) highlight how poorer small-

scale fishers are required to adhere to regulations (such as small quotas) that negatively impact 

them, while the negative effects they experience greatly exceed those encountered by 

commercial fishers. As a result of the small scale fisheries dilemma, additional stressors taunt the 

sector. Stress around job insecurity can affect physical health (László et al., 2010) and 

psychological well-being (Viljoen, Bosman & Buitendach, 2005).  

Stern (2013) found that, although small-scale fishers are aware of the need for 

environmental conservation, their livelihood takes precedence, leading them to over fish to meet 

more of their needs. Similar consequences have been predicted by Allison et al. (2012). This is 

 

 

 

 



14 
 

also consistent with the perceived influence of evolutionary biology on environmental decision-

making, as survival always precedes alternative needs, despite other intentions (Penn & 

Mysterud, 2007). Coulthard et al. (2011) points out that, contrary to popular belief, families from 

small fishing communities are often comparatively well-off to some other sectors, have a decent 

standard of living and should not be conceived of as necessarily ‘poor’. Rather, it is an industry 

that offers great opportunity for livelihood, but is now suffering under stringent regulations. The 

complex economic and socio-political arena where small scale fishers are situated forces many to 

either disobey fishing regulation in favour of their own and their family’s well-being. 

 

2.2 The psychology of sustainability 

Over the last decade, an increasing amount of research has paid attention to sustainability 

and conservation within the field of environmental psychology (Vlek & Steg, 2007; Nisbet, 

Zelenski & Murphy, 2009; Schultz et al., 2005; Bamberg & Moser, 2007; Berenguer, 2010). 

Environmental sustainability is broadly encapsulated by the conservation of natural resources 

and ecosystems for the benefit of all living species. What our environments have to offer and 

how it is offered and used, impacts the quality of life of not only humans, but all living things.  

Researchers agree that environmental problems are essentially a problem of human consumption 

(Saunders, 2003; Barr, 2003; Werner, 1999; Penn & Mysterud, 2007). It is therefore crucial that 

humans - as ‘managers’ of the natural environment – accept responsibility to act in an 

environmentally conscious manner, in order to ensure the sustainability of natural resources. This 

understanding called for restructure; humans and nature are typically studied as separate entities 

within the sciences, whereas environmental problems necessitate an understanding of humans 

and human behaviour as a part of the natural world (Penn & Mysterud, 2007).  This process 
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starts with the integration of psychology and ecology, now broadly referred to as ecopsychology. 

Principally, ecopsychology holds that the human psyche and the natural world that surrounds it 

cannot be separated and should not be investigated as isolated entities (Fisher, 2013). That is, 

psychological and physical well-being sprouts from this intricate relationship with nature. Kahn 

and Hasbach (2012) identify ecopsychology to be the field that more accurately reflects 

conservation and sustainability, as opposed to the broader encapsulation of environmental 

psychology. Multiple theories and concepts have sprouted from the ecopsychology approach to 

psychological wellbeing and dysfunction, while often at the same time addressing the human 

responsibility for the destruction of nature. For the purposes of this thesis, some important 

concepts at the heart of ecopsychology and the human-nature relationship will be discussed.  

 

2.3 Pro-environmental behaviour 

Kollmuss & Agyeman (2002) define pro-environmental behaviour as that which 

minimises the impact of one’s actions on the environment. This includes recycling behaviours, 

energy use, carbon emissions etc.; that is, taking responsibility for one’s environmental 

“footprint”. It is, however, possible for one to act pro-environmentally without intention, for 

instance through installing a solar-powered water heater in order to save money on electricity 

costs. Such behaviours are termed hedonic pro-environmental behaviours (Steg, Bolderdijk, 

Keizer and Perlaviciute, 2014). In the context of fisheries, true pro-environmental behaviour is 

difficult to establish as seemingly pro-environmental behaviour can reflect a variety of other 

intentions. Take for example small fish that are caught and released; this may be due to a true 

environmental concern, compliance with fishing regulations, or because the size of the fish 

makes in nearly inedible. The contrary is also true; a small fish may be kept regardless of the fact 
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that it will provide barely any sustenance, if a person is starving. Pro-environmental behaviour 

should further also be distinguished from pro-environmental concern and intention, but this will 

be discussed in greater detail later in this chapter. 

In order to discriminate between truly pro-environmental behaviours and hedonic ones, 

pro-environmental behaviours are also defined as any behaviours that intentionally (and actively) 

seek to limit behaviours with a negative environmental impact, (Kollmuss & Agyeman, 2002; 

Saunders, 2003), such as car use, or adopting behaviours with a positive environmental impact 

(Saunders, 2003), such as recycling or taking part in environmental protests. For the purpose of 

this study however, it is not possible to determine true environmental behaviour and therefore the 

lowest expected level of pro-environmentalism – i.e. compliance with fishing regulation – is 

considered to reflect pro-environmental behaviour as these regulations are essentially based on 

the intention of regulating fish stocks in a sustainable and pro-environmental manner.  

 

2.4 Determinants of environmental behaviour  

Koger and Winter (2010) note that there is a gap between acknowledgement that change 

is required to curb environmental issues, and change in behaviour. Instead the status quo is 

maintained, despite awareness that change is needed. It is understood that our evolutionary roots 

have developed in order to pay attention to immediate concerns, rather than those progressing 

over a long period of time as immediate threats are more conducive of our survival (Koger & 

Winter, 2010). In order to change behaviour, it is therefore a more viable strategy to transform 

understandings of environmental issues to become part of our immediate concerns, rather than 

simply broadcasting projections for the future. However, environmental behaviour is becoming 

an increasingly more complex phenomenon that relies on a variety of demographic, contextual 
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and psychological factors.  

Psychology’s approach towards environmental research has been to identify differences 

between individuals that engage or do not engage in certain pro-environmental behaviours. An 

influential meta-analysis by Hines, Hungerford and Tomera (1987) suggested possible predictors 

of environmental behaviour to include personality traits, environmental attitude, skills for 

engaging in pro-environmental behaviours and knowledge about environmental problems. 

Despite the logic behind environmental education being a reasonable precursor to pro-

environmental behaviour or behaviour change, environmental awareness and education are not 

always reflected in environmental decision-making and behaviour (Bamberg, 2003; Poortinga, 

Steg & Vlek, 2004; Kollmuss & Agyeman, 2002; Willows & Grimmer, 2013). Having adequate 

knowledge about environmental issues, the actions of individuals might still be directed 

otherwise. The opposite is also true; someone that does act in an environmentally conscious 

manner is not necessarily doing so because of environmental knowledge, but might have other 

motivations. In an early finding report of the United Kingdom Institute for Social and Economic 

Research, Lynn and Longhi (2011) indicate that individuals with degree-level qualifications tend 

to engage in certain behaviours more than others, for example, they are more likely to buy 

environmentally friendly products, but use private transport rather than public. This however 

might reflect greater access to luxury attributed to higher incomes. It would seem that knowledge 

and education is of low value, but Jensen (2002) contends that education should not be neglected 

environmental research and provides two reasons why knowledge appears not to be sufficient in 

driving environmental action. Firstly, he argues that common environmental knowledge obtained 

at school level is usually information driven, rather than endorsing action. Secondly, he notes 

that institutions tend to focus on the process of carrying over this information, rather than 
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ensuring the information has been absorbed and internalised by students.  

Considering the complexities in determinants of behaviour, sustainability and 

conservation research in psychology has thus largely focussed on the interaction of multiple 

factors in order to explain environmental behaviour. The following subsections will provide an 

overview of the interplay between demographic, contextual and psychological factors in 

environmental decision-making and behaviour. 

 

2.4.1 Demographic factors 

In a North American study by Johnson, Bowker and Cordell (2004), it was indicated that 

environmental belief and behaviour, as measured by the New Ecological Paradigm (NEP) varied 

among different ethnic groups. Blacks and Latinos (the latter born outside the US) achieved 

lower NEP scores than Whites, while Asian Americans and locally born Latinos were most 

similar to Whites. Of course, the racial classification might not be of importance here, but rather 

cultural differences between ethnic groups. Another study by Ellis and Korzenny (2012), who 

also made use of the NEP scale, examined the contribution of ethnicity to cognitive processing 

that produces pro-environmental behaviour. They found that   ethnicity was significantly 

correlated with pro-environmental orientation, reported pro-environmental behaviours, and the 

relationship between this orientation and its related behaviours. The authors proceed to note that 

although ‘ethnicity’ was used as a marker, a more adequate description for the construct 

investigated is ‘culture’ and the prior was simply used for quantification in order to distinguish 

between people experiencing comparable social influences and similar lineage (Ellis & 

Korzenny, 2012).  

Some studies have linked environmental behaviours to gender, indicating that women 
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tend to engage in more environmentally responsible behaviours than men (Hunter, Hatch & 

Johnson, 2004; Lynn & Longhi, 2011) and in some cases, tend to engage in more specific 

behaviours, such as sorting garbage for recycling (Chen, et al., 2011) or reducing electricity 

usage (Chapman & Walton, 2012). Gender differences in environmental behaviour also translate 

to small-scale fishing – research indicates that female fishers are less likely to engage in 

overfishing and associated risk-taking (Brick, Visser and Burns 2012).  A Norwegian based 

study, including samples from seven countries, reported that although significant gender 

differences in environmental behaviour existed, these were largely variable (Statistics Norway, 

2011). The only stable characteristic associated with gender was the belief that one’s 

contribution to the environment will in fact be significant, or make a difference, which was 

found to be a greater motivator for male pro-environmental behaviour (Statistics Norway, 2011). 

However, Arnocky and Stroink (2010) hypothesised that empathy may play a mediating role in 

this relationship. Their research showed that women had greater altruistic concerns (which is 

consistent with the notion that women are socialised to be more empathic) which explain pro-

environmental behaviour. In addition, when this mediating role is taken into account, the 

influence of gender difference on variations in environmental behaviour is small.  

Links have also been made to socio-economic status, Chen et al., 2011). Chen et al. 

(2011) found that current state of employment, the rank of employment and level of urbanisation 

might be important factors to consider. Their research indicated that employed individuals are 

more likely to engage in pro-environmental behaviour than unemployed individuals. Similar 

results were found by Lynn and Longhi (2011) who report that employed individuals are more 

likely to buy environmentally friendly products, while the unemployed is least likely. Again, this 

might not reflect the direct influence of employment status, but rather income and affordability 

 

 

 

 



20 
 

issues. If applied to the context of fisheries, this is an expected result as many fishers suffering 

under the current South African fishing regulations or high costs of the hobby rely on fish for 

income, either for sustenance or covering expenses, or food. However, the main issue to be 

addressed in this sense is affordable access to resources that will allow for change in behaviour.  

Age has shown to have minimal impact compared to internal factors (Saphores, 

Oganseitan & Shapiro, 2012). Many findings regarding the relationship between age and 

environmental behaviour are broad and contingent. Lynn and Longhi (2011) report that UK 

residents aged 16 to 25 have tendencies to engage more specific types of pro-environmental 

behaviour, such as using public transport, but again, this might simply be reflecting common 

circumstances (such as not having a driver’s licence) of the age group. Other studies report that 

older participants tend demonstrate more pro-environmental behaviours than younger individuals 

(Chapman, 2011; Melgar, Mussio & Rossi, 2013). Melgar, Mussio and Rossi (2013) suggest two 

explanations for this observation. First, it could be due to education or knowledge about 

environmental issues and greater environmental consciousness with increasing age. Second, 

older individuals exhibit greater worry or concern for the environment, possibly as they attempt 

to preserve the environment for their children in the future. They also note that the age 

differences they observed appear stronger for developed countries than developing countries, 

suggesting that availability of resources may play a large role in the ability to take environmental 

action (Melgar, Mussio & Rossi, 2013).  

 

 Although demographic factors are widely cited in environmental psychology literature, it 

appears that these largely relate to behaviour indirectly. As pointed our previously, the influence 

of gender, socioeconomic status and age are often contingent upon other factors such as 
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socialisation and the type of behaviour investigated. Hence, demographic variables are perhaps 

best conceptualised not as determinants of environmental behaviour, but as characteristics 

relevant to a particular target group at which environmental programs may be directed. It is 

rather contextual or social factors that seem to provide a more consistent prediction across 

population groups. 

 

2.4.2 Contextual/Situational Factors 

Various situational factors have been implicated in pro-environmental action – 

particularly as these might direct pro-environmental intention into non-action. For example, 

Tonglet, Philips and Bates (2004) found that convenience of certain behaviours, such as access to 

a recycling facility, may influence attitudes around recycling and therefore recycling behaviour. 

Hence, one is more likely to recycle if there are recycling resources nearby. The influence of 

availability of resources or opportunity on environmental behaviour has been well-established in 

the literature (Barr, 2003; Tonglet, Phillips & Bates, 2004; Cheng & Tung, 2010).   

Steg, Bolderdijk, Keizer and Perlaviciute (2014) formulated a new approach to 

understanding the influence of situational factors on pro-environmental behaviour. They 

suggested that particular situations may encourage a change from normative goals to hedonic or 

gain goals and thereby play a vital role in environmental decision-making. For instance, one 

might actively seek to reduce fuel usage to benefit the environment, but then neglect this goal in 

favour of avoiding being late, or other time pressures (Steg Bolderdijk, Keizer & Perlavicuite, 

2014). However, the reverse is also true – situational factors can therefore also make it more 

likely to engage in pro-environmental behaviour by supporting one’s normative goals (Steg 

Bolderdijk, Keizer & Perlavicuite, 2014). Although context cannot be controlled in order 
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improve pro-environmental decision-making, providing access to resources that boosts support 

for positive normative goals might stimulate more positive outcomes.  

Olli, Grendstad and Wollebaek (2001) established social context to be one of the most 

important determinants of environmental behaviour, carrying more weight than the combined 

effect of sociodemography, political attitudes and environmental knowledge and concern – 

possibly as these influences are often contingent on other circumstances. Our environmental 

actions are not only products of our background or needs at the time, but are also informed by 

the social norms of our community and society. For instance, if it is frowned upon for a 

household not to use a recycling bin, more families with recycling facilities will emerge. Positive 

social norms therefore cultivate positive actions – even when it is simply to keep up with trends 

and avoid social rejection. Similarly, if unlawful fishing behaviour is condemned by peers, one is 

more likely to obey the rules. It is however difficult to say whether behaviour will be modified 

throughout, or only when others are there to observe what you are doing. It is with this type of 

understanding in mind that Saunders (2003) maintains that society needs to strive toward the 

development of discourses that will instigate a change in social norms towards the development 

of greater environmental consciousness and responsibility.  

 

2.4.3 Psychological factors 

It is needless to say that a large variety of psychological factors and their relationship to 

pro-environmental behaviours have been investigated over the last few decades. By far the most 

commonly investigated area is that of environmental attitudes. Evidence for the relationship 

between environmental attitude and behaviour is strong (Hines, Hungerford & Tomera, 187; 

Kaiser, Wölfing & Fuhrer, 1999; Gatersleben, Steg & Vlek, 2002; Tonglet, Phillips & Bates, 
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2004; Gilg & Barr, 2006). One criticism of attitude as a predictor of environmental behaviour is 

that it possibly predicts a pro-environmental intention, rather than actual behaviour (Chawla, 

1998). Tonglet, Phillips and Bates (2004) found that recycling behaviour is influenced by 

recycling attitudes, which again is influenced by appropriate opportunities and facilities. For 

instance, one’s attitude might be very pro-recycling, but for a variety of reasons one makes little 

effort to follow through with this behaviour. Similarly, in the case of recreational fishing, one’s 

attitude toward overfishing might be negative, but when confronted with a rare or large 

successful catch, one might decide to indulge in the experience as a trophy, leaving behind one’s 

original intention. Hence, it is not viable designing one-sided environmental programmes aimed 

at promoting pro-environmental attitude as it might hardly affect any pro-environmental 

behaviour. Another shortcoming is that attitude can be changing in nature as it is a personal 

construct that in itself might rely on factors such as education, personality, convenience and 

previous experiences that in turn shape specific behaviours. For instance, Gatersleben, Steg and 

Vlek (2002) found that although attitude is strongly related to pro-environmental behaviour, 

specific behaviours such as household energy use was most strongly related to demographic 

variables such as household size and income.  

Another prominent factor is that of environmental concern. Environmental concern can 

be defined as the extent of someone’s awareness of environmental issues, efforts to resolve these 

problems and/or a being willing to contribute assist in the problem resolution (Dunlap & Jones, 

2002). Fujii (2006) proposed that environmental concern can be approximately paralleled with 

an awareness of environmental consequences – which was later proven by Hansla, Gamble, 

Juliusson and Gärling (2008). These researchers have suggested using Schwartz’s norm 

activation theory (see Schwartz, 1977) provides the link between awareness of environmental 
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consequences and behaviour in that such awareness would, through instilling a sense of 

responsibility, trigger an individual’s norm to act in a pro-environmental way (Fujii, 2006; 

Hansla, Gamble, Juliusson & Gärling, 2008). Although this theory poses true, Fujii’s research 

indicates that environmental concern, like many other variables, is associated with positive 

outcomes only with regard to particular behaviours (such as garbage reduction) and not for 

others (such as reducing electricity usage).   

A mixture of other influences has been identified in recent years, and although not as 

extensively studied yet, shows promise for understanding environmental actions. Homburg and 

Stolberg (2006) used the cognitive theory of stress in order to explain pro-environmental 

behaviour. They found that one’s stress appraisal processes activate problem-focussed coping 

responses, which stimulates pro-environmental behaviour. Evidence for the influence of moral 

reasoning issues is also emerging (Berenguer, 2010; Markowitz & Shariff, 2012). In their review 

Markowitz and Shariff (2012) proposed that the human mind might not be well equipped for 

judgement on large, multifaceted, unintentional problems such as climate change. Personality is 

another recent addition to environmental behaviour theories (Markowitz, Goldberg, Ashton & 

Lee, 2012; Milfont & Sibley, 2011; Hirsh, 2010). In their investigation of the big five personality 

traits Milfont and Sibley (2011) found that Agreeableness, Conscientiousness and Openness had 

the strongest relations to environmental engagement. Knowledge about personality influences 

will allow for a greater understanding of stable traits and how these impact on attitudes and 

behaviours in various populations (Milfont & Sibley, 2011). A recent review by Gifford and 

Nilsson (2014) highlights personality, self-construal, sense of control, values, felt responsibility, 

cognitive biases and place attachment, as psychological factors that have emerged in recent years 

as possible influences and predictors of environmental behaviour. Despite the rise of these 
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multiple factors, it is ‘values’ in this case is particularly significant as the largest bulk of current 

literature rests on this factor. Due to the link between values and a personal connection with 

nature, this will be discussed in more detail in section 2.4.5.  

 

The psychology behind pro-environmental behaviours has been found difficult to 

research due to a large variety of demographic, psychological and contextual factors that 

simultaneously govern our decision-making and behaviour. Given the various possible 

motivators for environmental behaviour, it becomes a difficult task for researchers and 

programme coordinators to develop strategies by which to motivate environmental behaviours 

across situations and individuals. A number of increasingly complicated models have been put 

forth in an attempt to summarise the interaction between determinants of environmental 

behaviour and their outcome, yet at the same time it has become apparent that some pro-

environmental behaviours arise unintentionally from completely different contexts (Gifford & 

Nilsson, 2014); e.g. using a bicycle rather than a car in order to save money on petrol costs. 

Furthermore, the overwhelming majority of literature focuses on household behaviours of energy 

conservation and pro-environmental consumption, rather than the active protection of nature. 

These behavioural determinants are thus not fully understood in the context of conserving other 

species. In an attempt to find a simple, uniform construct that can explain environmental 

behaviour, the concept of biospheric value orientations (see Schultz, 2000) has emerged and has 

since led to further adaptations in the form of measures that distinguishes one’s personal level of 

connection with nature (Mayer & Frantz, 2004; Nisbet et al., 2009; among others) as indicator of 

pro-environmental actions and views. 
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2.5 A psychologically conceptualised relationship with nature  

2.5.1 The biophilia hypothesis 

Over two decades ago, Kellert and Wilson (1993) proposed a construct, biophilia, to 

explain how humans act toward and react to nature in various ways. Biophilia refers to an innate 

emotional attachment that humans have with other living organisms. This attachment is thought 

to be mediated by a predisposition to acquire or resist learning particular affective responses, and 

not others (Kellert & Wilson, 1993). In line with the genetic grounding of the definition, the 

biophilia hypothesis holds that these emotional responses are intertwined with cultural artefacts 

and persists through time. The authors go on to motivate the hypothesis by illustrating this 

tendency with the common example of phobia (among others) (Kellert & Wilson, 1993, p. 33): 

 

They [humans] are quick to develop fear and even full blown phobias with very little 

negative reinforcement. …phobic elements in the natural environment include dogs, spiders, 

closed spaces, running water and heights. Few modern artefacts are as effective – even those 

most dangerous, such as guns, knives, automobiles and electric wires.  

 

They thus theorise that humans are genetically inclined to develop certain phobias relating to 

natural phenomena because historically humans would have had to rely on this knowledge for 

survival. This hypothesis however implies the presence of an instinctive need to relate to other 

living things and processes (Wilson, 1984), that impacts on individuals’ emotional, cognitive and 

spiritual development (Kellert & Wilson, 1993). The understanding is that a great deal of the 

human  need for fulfilment can be satisfied through our affiliation with the natural environment. 

Both positive and negative actions toward nature can be seen as reflecting an intricate need to 

relate to the natural world and its processes (Kellert & Wilson, 1993). Consequently, Kellert and 
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Wilson (1993) acknowledge that the theory suggests that in the modern day, as humans’ 

dependence on nature decreases, it brings psychological deprivation as some innate biophilic 

needs are not being satisfied. The level of engagement with nature that we innately need in order 

to supplement our survival is fulfilled by buildings and cars or decorative pot plants in 

apartments. A great deal of our emotional and psychological fulfilment relies on nurturing a 

relationship with nature. Kellert (1997) argues that the human disposition for connecting with 

living things forms the foundation for healthy human maturation and development – it functions 

the same today as it did in the past. In their book, Penn and Mysterud (2007) provide arguments 

for the biophilia hypothesis which are mostly positioned around the coevolution of genes and 

culture. They maintain that more research should focus on what the effects of this diminishing 

human-nature relationship is and/or will be.  

  

2.5.2 The ecological unconscious  

Roszak’s concept of the ecological unconscious extrapolates from the genetic biophilic 

roots of our psychology in an effort to explain pathology. Roszak (1993) proposes that, similar to 

Freud’s conceptualisation of unconscious drives, pathology arises from a disconnect from the 

natural world. He argues that our connection and interdependence with nature is essential to 

healthy psychological functioning and that psychological issues arise from an even deeper level 

than Freud originally theorised – from the ecological unconscious. If we were able to access 

these deep inclinations and attend to them, it would lead to psychological wellbeing (Roszak, 

1993). From this perspective, the goal of ecopsychology is to bring to consciousness the 

reciprocal nature of the biophilic relationship between humans and the natural world and heal the 

disconnect between the two (Roszak, 1993). Recent research in this area showed ample support 
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for the psychological benefits of nature connections and experiences. Berman, Jonides and 

Kaplan (2008) found significant cognitive benefits of exposure to nature, particularly as it 

replenishes attentional abilities. Research further highlights various factors that are positively 

impacted by exposure to nature, including stress (Sahlin, Ahlborg, Matuszczyk & Grahn, 2014), 

recovery after surgery (Davis, 2004) and also from mental ill health (Barton, Griffin & Pretty, 

2012), overall health promotion (Maller, Townsend, Pryor, Brown & St Leger, 2005) and child 

development (Mainella, Agate & Clark, 2011; Davis, 2004). Zelenski and Nisbet (2014) found 

that connectedness with nature significantly predicted happiness, although a causal relationship 

still needs investigation. A multi-study analysis by Barton and Pretty (2010) revealed that green 

exercise (i.e. activity taking place in natural spaces) improved both self-esteem and mood, in 

various environments, and that effects were even greater in locations near water. These effects 

were consistently present across age, gender and the mentally ill, although it varied in intensity 

for different groups (Barton & Pretty, 2010).    

Not surprisingly, a group of psychologists who attended a Harvard ecopsychology 

conference in the early 1990’s contended that if the notion of self were to incorporate nature, 

nature-damaging behaviours will also lead to self-damage (see Roszak, 1995). By damaging our 

natural environments and not engaging with them, we are prohibiting ourselves from optimal 

health and fulfilment. Consequently, the ecological unconscious and the human instinct to be a 

part of nature can shape our understandings of environmental problems, pro-environmental 

behaviour and psychological as well as environmental wellbeing. Understanding the human-

nature relationship in this way can provide insight into our interactions with the natural 

environment and environmentalism. 
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2.5.3 Nature Deficit Disorder (NDD) 

In his book, Last child in the woods: saving our children from Nature Deficit Disorder, 

Richard Louv proposes that children in the modern day are not spending enough time outdoors 

engaging with nature, but rather are restricted to the confines of homes or strollers or cars. He 

argues that while this discrepancy in childhood is increasing, research continues to confirm (as 

discussed in section 2.4.2) that nature experiences are vital to both physical and emotional health 

(Louv, 2005). Louv goes on to conceptualise this phenomena as nature deficit disorder – not 

reflecting an established psychological condition, but rather simply referring to ‘human costs of 

alienation from nature’ that can occur at individual or group level (Louv, 2005, p.36). Louv has 

hereby provided a formal conceptualisation for the effects of alienation from nature on the 

ecological unconscious.  

Studies cited in section 2.4.2 provide an indication of consequences due to this human-

nature separation. Sandry (2013) points out that it is not only the lack of spending time outdoors, 

but the quality of the outdoors. Many parks have become breeding grounds for crime or do not 

provide for sufficient nature interaction. The more lush and greener the space, the more strongly 

people note its restorative effects (Louv, 2005). While modern families have become more 

concerned about germs and bacteria, parents warn children about touching things outside, or 

quarantine them in gloves and protective gear, rather than allowing children to experience nature 

in its entirety, thereby creating a fear of nature in children (Sandry, 2013). Hence there is also a 

growing emphasis on the value and benefits of nature experiences and green spaces for children 

(Casey, 2007; Taylor & Kuo, 2011; Duncan et al. 2014; Markevych et al., 2014) as well as 

incorporating the development for appreciation and understanding for nature in children’s 

education (Louv, 2005; Birkeland & Aasen, 2012; Sandry, 2013; Davis & Elloit, 2014).    
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2.5.4 Schultz’s value orientations 

A preoccupation with the influence of values on pro-environmental behaviour is evident 

in the literature, primarily because this avenue appears to yield consistent results across a variety 

of environmental behaviours and extrapolates from the biological grounding in our relations with 

the natural environment. Possibly one of the most influential theories is Schultz’s notion of 

environmental value orientations. According to Schultz (2000), concern for the environment is 

related to one’s personal sense of relatedness to nature.  That is, the degree to which individuals 

act pro-environmentally is related to the extent to which they recognise interconnection of the 

self with nature. Schultz (2000) developed a three-factor model to explain environmental 

concern as relating to different value representations. He termed the three factors ‘-egoistic’ (i.e. 

values relating to benefit of the self), ‘altruistic’ (values derived from benefit for other people, or 

social aspects) and ‘biospheric’ (i.e. values relating to the interconnection of people with nature). 

He goes on to show that where biospheric values are concerned, environmental concern was 

affected by empathy and taking the point of view of nature (animals being harmed by pollution), 

which proved to be most predictive of pro-environmental behaviour. The prominent impact of 

biospheric values have been replicated and is well documented throughout the literature (Schultz, 

Gouveia & Cameron, 2005; Evans, Maio, Corner, Hodgetts, Ahmed & Han, 2013). Schultz 

proposed that environmental concerns are organised around one’s cognitive self-representation 

(as disconnected from or interconnected with nature), rather than around value placed on the 

objects themselves. Van der Werff, Steg and Keizer (2013) established a firmer link in this 

relationship by showing that the relationship between biospheric values and environmental 

preferences, intentions and behaviour is entirely mediated by environmental self-identity. This 

indicates that in order for value orientations to affect our environmental choices, they need to be 
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linked to the self. Since, a significant deal of literature and terminology has arose in 

conceptualising the human connection with nature, including commitment to nature (Davis, 

Green & Reed, 2009) connectedness to nature (Mayer & Frantz, 2004), connectivity with nature 

(Dutcher, Finley, Luloff & Johnson, 2007), environmental identity (Clayton, 2003), and nature 

relatedness (Nisbet, Zelenski & Murphy, 2009).  

 

2.5.5 Nature Relatedness  

The assumption behind the connection with nature theory (and which is adopted in this 

study) is that a stronger connection with nature will lead to more pro-environmental behaviour. 

Results from Schultz’s (2000) study suggested that taking part in activities that brings one closer 

to nature, or leads one to perceive a closer relationship with nature (such as hiking), will result in 

greater environmental concern as biospheric values (i.e. values built on recognition of one’s 

inter-relation with nature) increase. On the other hand, nature activities that have some form of 

barrier between humans and nature (such as seeing caged animals in zoos or learning about 

nature in a classroom setting) will not have this effect and rather boost egoistic concerns (i.e. of 

the self) and a disconnect from the natural world.  

Nisbet, Zelenski and Murphy (2009) have proposed a new construct, Nature Relatedness, 

that they suggest encompasses most of the individual differences found in varying environmental 

behaviours while linking such behaviour with a deeper emotional connection with the natural 

environment. In the process of developing this scale the authors note that a connection with 

nature should not be reduced to mere aesthetic or romanticised aspects of nature (they use 

sunsets as example), but should also involve appreciation of nature as a whole, including species 

with negative associations (such as spiders). The underlying constructs of the scale include three 
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aspects they identified as central to individuals’ relationship with nature (and hence reflect 

biospheric value orientations): NR-Self, which refers to one’s personal perception of 

interdependence with nature; NR-perspective, which involves worldviews of the importance and 

value of nature; and NR-experience, which incorporates physical dimensions to the relationship 

with nature.  

In their studies to validate the NRS, Nisbet et al. (2009), found that NR was positively 

correlated with reported environmental concern and behaviour and has more predictive power for 

environmental activism and behaviour than many of its predecessors. NR further predicted 

strong environmental views and ecological perspective. Supporting this, Tam (2013), reviewed 

various scales that aim to measure the human-nature relationship. He noted that the NRS is one 

of the better predictors of this relationship due to its multidimensionality, measuring both 

cognitive and emotional ways of relating to nature, as well as nature experiences that its close 

counterparts do not look at. He did, however, note that further testing is needed to fully 

understand its divergence from other similar measures. Although the understanding of the 

relationship between NR and environmental behaviour is still in its infancy, it shows promise for 

strategies that aim to increase NR in order to make the shift between environmental attitude and 

pro-environmental behaviour possible.  

 

2.6 Chapter Summary  

A number of important concepts and considerations in the field of ecopsychology and 

sustainability psychology were discussed. Environmental behaviours are complex and dynamic, 

adjusting to personal and social needs within the requirements of the context. It relies on a 

variety of demographic, contextual and psychological factors that make it near impossible to 
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develop practical approaches that can holistically address global environmental issues. 

Knowledge and environmental awareness alone are not sufficient to change behaviours. One 

needs to take into account the socio-politico climate as well as individual differences and specific 

types of behaviours. However, despite the increasingly complex understanding of how pro-

environmental behaviour is shaped, one fairly recent conceptualisation, the human connection 

with nature, has shown consistency in predicting pro-environmental behaviour across a variety of 

areas. It is constructed from the understanding that our evolutionary roots and level of 

interconnectedness with nature influence how we act and react to the natural environment. 

Nature relatedness appears to be the most reliable, non-contingent determinant of environmental 

behaviour and offers a novel approach for global environmental issues across populations. 

However, the vast majority of the literature on pro-environmentalism has focussed on 

consumerism, including those investigating Nature relatedness. It is difficult to predict what a 

relationship with nature will hold for protecting ocean resources as the ocean is often identified 

as a dangerous entity that exists separate from humans. The present study will therefore offer a 

new look at active environmental protection. 
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Chapter 3: Method and Design 

 

Chapter 3 discusses the methodology employed in the study, including the study design, 

practical and analytical procedures, and the sample. The data collection surveys are also 

discussed and the psychometric properties of the Nature Relatedness Scale. The ethics 

considered are also discussed, particularly due to the sensitivity of information required from 

participants.  

  

3.1 Research Design 

The study used a quantitative, cross-sectional design to explore the predictive value of a 

personal relationship with nature for pro-environmental behaviour in the recreational fishing 

industry. A quantitative approach was deemed appropriate for determining this relationship as it 

allows for the use of a valid and reliable measure of the human-nature relationship and the 

necessary statistical techniques, while accommodating the required sample size and increasing 

the ability to generalise from the sample. The study therefore also takes on an exploratory value, 

as little to no data of its kind and of the population it investigates is currently available in South 

Africa. Along with the ultimate aim of contributing to the understanding of environmental issues 

and implications for policy approaches, the design falls in line with what Shaughnessey, 

Zechmeister and Zechmeister (2012) describe as the four goals of the scientific method: 

description, prediction, explanation and application. The authors further note that cross-sectional 

designs are well-suited to the goals of description and prediction that often accompany surveys, 

such as in the present study (Shaughnessey, Zechmeister & Zechmeister, 2012). 
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3.2 Sample 

A convenience sampling method was required to access the target population. A venue-

based application of time-space sampling was used. This method refers to the use of particular 

venues where potential participants are expected to congregate at particular times (Muhib et al., 

2001). This mode of sampling is particularly useful in obtaining a greater level of sample 

representativeness for hard to reach populations (Muhib et al., 2001). A study by Griffiths, 

Zischke, Tonks, Pepperell and Tickell (2013) assessing survey-research sampling methods 

within a population of sport anglers found that this method of sampling (termed time-location 

sampling, which was also conducted in fishing tackle stores) was cost-effective and allowed for 

breadth and diversity within the specialised sample. Although accessing participants while they 

are engaged in fishing activities was also considered, this method was discarded due to safety 

concerns.  

Participants were accessed in various fishing tackle shops around False Bay. As 

participants fish recreationally, it was assumed that the sample population is likely to be 

unavailable during normal working hours, which allowed for data collection to take place only 

on weekends and in the late afternoons, within the operating hours of the participating stores. In 

all cases, the stores recommended conducting the research on Friday afternoons and weekends.  

A preliminary aim was set for a sample of 150 participants, although restrictions such as 

unpredictable weather (and consequently reduced fishing trips) resulted in a yield of 114 

participants.  

The initial intent was to exclude individuals who are taking part in fish tagging 

programmes from the study, as they were expected to be more compliant with regards to fishing 

regulations and will therefore bias results. However, on inspection of the data it became apparent 
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that this was not the case as almost half of participants that indicated some involvement in fish 

tagging also indicated violation of fishing regulation.  

Furthermore, only individuals who reside in or in relatively close proximity to False Bay 

were included in the sample. Those that indicated their residential area to fall outside those 

specified (ticking “other”, totalled 9 participants. Four participants indicated not to fish 

recreationally, 1 of which also indicated residence outside False Bay, resulting in an additional 3 

participants to be excluded. The final total of participants that were included in the analysis was 

102.  

 

Table 1  

Participant Summary and Excluded Cases 

 
Frequency % 

Recreational fishing 

sector 

No  4 3.5 

Yes 110 96.5 

Total 114 100.0 

Tagging projects 

No 91 79.8 

Yes 23 20.2 

Total 114 100.0 

Residential Area 

Close 

proximity to 

False Bay 

105 92.1 

Other 9 7.9 

Total 114 100.0 

 

3.3 Materials  

The study employs a structured survey, seeing that it is best suited for the data collection 

method, and is most feasible considering the nature of the sample. Participants completed a three 

part, self-administered questionnaire, consisting of a biographical questionnaire, a short self-
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report environmental behaviour survey, and the Nature Relatedness Scale.  

 

3.3.1 Demographic questionnaire 

The first section, covering biographical information, contained questions on gender, age 

and education. Two additional questions, one on fishing practice (i.e. recreational or other), and 

one on tagging (participation in tag-and-release programmes) were included for the purposes of 

exclusion criteria. Exclusion on the basis of tagging was however, as noted previously, 

reconsidered. A final question of broader residential area was also included to elicit information 

around fishing culture in particular areas, but also as a measure for exclusion, if individuals do 

not stay within a reasonable distance to False Bay. Residential areas were defined according to 

the cape coastal regions surrounding False Bay, and their adjacent districts.   

 

3.3.2 Fishing practices survey 

Section two contains five dichotomous questions on fishing practices pertaining to 

fishing behaviour over the past three years. These are:  

(a) Have you targeted/caught and retained fish outside its established catch season?  

(b) Have you kept any fish that may be considered too small?  

(c) Have you on any occasion kept more fish than may be considered appropriate?  

(d) Have you targeted/caught and retained a fish classified as a “no catch” species?  

(e) Have you been charged with/arrested for violating fishing regulations?  

Participants were divided into pro-environmental and non-pro-environmental groups (see 

Chapter 4 for analysis) according to their responses. 
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3.3.3 Nature Relatedness Scale  

Section three contains the Nature-Relatedness Scale, a self-report measure that has been 

constructed to measure physical, emotional and mental relationships with nature. Participants are 

instructed to rate 21 statements according to what extent a given statement rings true to 

themselves, on a Likert-type scale from 1 to 5.  

1 = Disagree strongly 

2 = Disagree little 

3 = Neither agree nor disagree 

4 = Agree little 

5 = Agree strongly 

A Nature Relatedness score is obtained by calculating the mean rating for each 

participant. After reverse-scored items have been taken into account, a higher score indicates a 

greater Nature Relatedness level.  

The scale consists of three subscales that elicits information regarding self-items, 

perspective-items and experience-items that together form the NR construct. NR-Self reflects the 

extent to which individuals identify with nature. The authors state that it can be understood as the 

ecological self (Nisbet et al., 2009). NR-Perspective reflects how the individual’s relationship 

with nature is revealed and demonstrated through attitude and behaviour. NR-Experience 

portrays the individual’s physical nature-relationship.  

Nisbet et al (2009) report that the NRS shows good Internal consistency (alpha α = .88 

for 21 items) as well as test-retest reliability (r = .85), is deemed a valid measure of connection to 

nature, and correlates with other environmental scales, behaviour and time spent in nature.  
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3.4 Pilot 

The first 5 participants to complete the questionnaire were used as a small pilot study in 

order to assure clarity of language and instruction. Wording for the question on participation in 

tag-and-release fishing programmes was altered as some participants appeared to confuse it with 

“catch-and-release”. The revised question read “Are you currently taking part in any fish tagging 

programmes?”.  

 

3.5 Procedure 

A list of 12 local tackle shops was obtained from a popular online fishing forum. Five of 

these stores were systematically excluded either due to a lack in popularity or small size, 

particularly where data collection at these stores would require extensive travel that could not be 

considered viable for sufficient data collection. One store was found to have closed and 

discontinued business by the time of the study. The six remaining stores were contacted in order 

to request involvement in the study by allowing the researcher to approach customers to partake 

in the study and complete the questionnaire in store. The stores were provided with all the 

relevant research documents, i.e. a copy of the research proposal, questionnaire and information 

sheet. Details of the study were also explained verbally, or in e-mail correspondence in order to 

clarify any uncertainties. Only one store declined participation. Specific times and dates of data 

collection for each store were arranged and agreed upon between the researcher and the store 

manager/owner. 

The questionnaire was constructed in electronic format to simplify the data capturing 

process. A laptop was set up in an appropriate area at each store on which participants were 

invited to complete the questionnaire. Additional hard copies were made available to participants 
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that did not feel comfortable filling out the electronic questionnaire. Possible participants were 

approached in store while shopping and invited to complete the questionnaire. They were 

provided with a verbal explanation around the project, as well as a printed information sheet that 

clarifies the nature of the study as well as the prepared aims. Participants were required to sign a 

consent form. Participation was voluntary, anonymous and confidential.  

 

3.6 Ethics 

Confidentiality and anonymity was assured to participants, particularly due to the 

sensitive nature of the information. Participants were also required to sign a formal 

confidentiality agreement to secure this. Participants had to disclose certain unlawful practices 

(such as keeping undersized fish) that are typically dealt with by law through administering a 

fine. Considering that participants were not required to disclose any identity or contact details, 

the disclosure of such information will not be traceable to any particular person, and furthermore, 

as a self-report measure, no evidence will exist that would tie an individual to such a crime. 

Although illegal, this type of crime is mostly thought of as petty, and can be compared to 

admitting to have exceeded the speed limit; it is therefore commonly considered to be a small 

risk. 

Individuals are thus protected from repercussions due to participation in the study 

through (a) their anonymity; (b) the inability to trace any particular participant to a particular 

response set; (c) the confidentiality agreement between researcher and participant; and (d) the 

controlled and sole access of the researcher to participant response sets.  

Participants were also be supplied with a Marine Recreational Activity Brochure 

(2013/2014), containing the full explication of fishing regulations. A short report, summarising 
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the findings, has been sent to the five participating tackle shops on completion of the study both 

as a token of appreciation of the access provided and as a way of disseminating the findings to 

relevant stakeholders in recreational fisheries.  

 

3.7 Data Analysis   

3.7.1 Data preparation and cleaning 

Outliers were identified using the outlier labelling technique (Hoaglin, Iglewicz & Tukey, 

1986). Three cases were as subsequently removed from the data set (N = 99). Additionally, some 

demographic response options were collapsed as to ensure the sample numbers are adequate for 

inferential analysis. The residential area group composition did not meet the minimum number of 

cases necessary for analysis. Hence, redistribution of groupings was needed and residential areas 

were divided into three sectors and recoded accordingly: (1) City Bowl District, South Peninsula 

and Atlantic Seaboard; (2) Southern Suburbs and Cape Flats; Northern Suburbs, Helderberg and 

the West Coast. Similarly, the highest age group (62+) did not yield enough participants and this 

group was merged with the next highest group (51-61). With regards to education, postgraduate 

degree holders were combined with degree holders, to even out group numbers.  

Participants were then split into two groups according to their responses, namely a 

“negative environmental behaviour” group and “eco-friendly behaviour” group. Any “yes” 

response to any of the questions resulted in inclusion in the “non-pro-environmental behaviour” 

group (n = 38). Where all responses were negative, participants were included in the “pro-

environmental behaviour” group (n = 61). This group division is presented in Table 2 below.  
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Table 2 

Environmental Behaviour Group Divisions 

 N Percentage 

Pro-environmental behaviour 
 61 61.6 

   

Non-pro-environmental 

behaviour 

 38 38.4 

   

   

3.7.2 Statistical analysis 

The Statistical Package for the Social Sciences (SPSS) analytical programme, version 22, 

was used for all analyses. Both descriptive and inferential statistics were utilised. ANOVA is 

used to yield exploratory information regarding biographical differences with regards to Nature 

Relatedness and pro-/non-pro-environmental fishing practice behaviour for categories of age, 

education and residential area. Logistic regression is used to determine the predictive value of 

Nature Relatedness as well as its underlying constructs for the pro-environmental behaviour and 

non-pro-environmental behaviour groups. This method will allow for estimation of outcome 

variable values (i.e. environmental group division) from known predictor values; Nature 

Relatedness, NR-self, NR-perspective and NR-experience (Field, 2009).  

Although a convenience sample is used, the aim is not to generalise to the population, but 

to test the theory that the Nature Relatedness construct can adequately predict environmental 

behaviour; hence the use of inferential statistics in this regard is considered appropriate (Evans & 

Rooney, 2014). Results were calculated at the 0.05 significance level.  

 

3.8 Chapter Summary  

This chapter introduced the research design and methods that were employed and 

described the participants by outlining their demographic characteristics. It further provides a 
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detailed account of procedures followed in the planning and execution of the study, including 

interaction with participants, logistics of data collection and ethics considered. Relevant details 

regarding the instruments used to collect data are also provided. Lastly, analytical techniques 

were discussed in terms of necessary data preparation and statistical tests that were employed.   
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Chapter 4: Results 

 

The results of the study are presented in this chapter. Section 4.1 provides an overview of 

data preparation and cleaning methods applied. The demographic characteristics and explorative 

results are presented in section 4.2. ANOVA results are presented in section 4.3, followed by 

Logistic Regression results in section 4.4. Note that in all cases, findings relate to the particular 

sample, and are not generalised to the broader Western Cape Region. The findings of the study 

are presented in the format of the specified aims and objectives. 

 

4.1 Demographic information 

 

Table 3.1 

Descriptive Statistics of Sample 

 N Mean NR Std Dev 

Tagging No 

Yes 

80 

19 

4.10 

4.40 

.3997 

.3776 

Residential Area Sector 1 

Sector 2 

Sector 3 

12 

43 

44 

4.37 

4.20 

4.05 

.4160 

.3455 

.4438 

Educational Level Below Grade 12 

Grade 12 

Diploma/Certificate 

Degree 

10 

28 

37 

24 

3.69 

4.17 

4.27 

4.18 

.3663 

.3837 

.3723 

.4028 

 Age Group 18-28 

29-39 

40-50 

51+ 

20 

31 

23 

25 

3.95 

4.30 

4.11 

4.18 

.3886 

.4563 

.3439 

.4106 

Fishing Practice Pro-Environmental 

Non-pro-environmental 

61 

38 

4.23 

4.03 

.3944 

.4101 
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Table 3.1 presents descriptive statistics for the sample. Individuals living in Cape Town, the 

Atlantic Seaboard, and West Coast yielded the highest mean NR score (M = 4.37). Those with 

the lowest attained educational level exhibited the lowest mean NR score (M = 3.69). More than 

a third of the sample (38.4%) admitted to some form of non-pro-environmental fishing practices. 

Approximately 19% of the sample was taking part in a fish tagging programme at the time of the 

survey. At first it was suspected that participants with affiliation to tagging programmes will 

skew the data, but this assumption was discarded after inspection of the data. A summary is 

presented in Table 3.2. 

 

Table 3.2 

Participation in Tagging Projects and Environmental Behaviour Crosstabulation 

 

Fishing Behaviour (N) 
Total 

Pro Non-Pro 

Tagging 
No 49 31 80 

Yes 12 7 19 

Total 61 38 99 

 

More than a third of participants who indicated participation in tagging programmes also 

admitted to non-pro-environmental fishing practices. Compared to a similar amount (38.7%) of 

participants who do not take part in tagging programmes, it was argued that participation in 

tagging programmes made little to no difference to the chances of engaging in non-pro-

environmental behaviour and could reasonably be included in the investigation. It was 

subsequently decided that the group will not be excluded from the analysis and that it could 

reasonably provide greater insight into the topic.  
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Table 3.3 

Types of Environmental Behaviour in the Sample 

1. Have you targeted/caught and retained fish outside its established catch season? 

 Mean NR N Std. Deviation 

Pro 4.196296 90 .3967965 

Non-pro 3.772487 9 .3609148 

2. Have you kept any fish that may be considered too small? 

 Mean NR N Std. Deviation 

Pro 4.160643 83 .4112321 

Non-pro 4.142857 16 .4205600 

3. Have you on any occasion kept more fish than may be considered appropriate? 

 Mean NR N Std. Deviation 

Pro 4.236695 68 .3943084 

Non-pro 3.984639 31 .3981034 

4. Have you targeted/caught and retained a fish classified as a “0 catch” species? 

 Mean NR N Std. Deviation 

Pro 4.167163 96 .4130000 

Non-pro 3.857143 3 .1428571 

5. Have you been charged with/arrested for violating fishing regulations? 

 Mean NR N Std. Deviation 

Pro 4.163967 97 .4120475 

Non-pro 3.857143 2 .2020305 

 

Table 3.3 presents a summary of environmental fishing practices present in the sample. 

Participants most frequently reported exceeding the catch limit (31.3%), followed by retaining 

undersized fish (16%), retaining fish out of its established catch season (9.1%), and retaining fish 

classified as a no-catch species (3%). Participants least frequently reported being charged for 

violating fishing regulations (2%). The mean NR score for the non-pro-environmental group was 

smaller for each of these cases, as compared to the pro-environmental group. However, with 

regards to the size of catch, mean NR scores differ only by approximately 0.02, suggesting that 

the difference between fisherman who retain undersized fish, and those who do not, might not 

really reflect in their relationship with nature. The standard deviations for fishing practice groups 
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in behaviour one to three showed differences between .004 and .03, further providing evidence 

that the two groups might be more equal in NR than expected. This is investigated further in the 

sections that follow.  

 

4.2 Results of the ANOVA 

The objective of ANOVA was to determine whether differences in biographical factors 

(residential region, age and education) are related to NR. Three separate ANOVA tests were run 

to investigate the differences between groups for each biographical variable. This method was 

chosen above factorial ANOVA as the interest was in the differences within the variables 

themselves, and not in specific cells between the variables, thereby controlling for errors in 

interpretation due to the unweighted means of unequal group sizes. To further control for 

unequal group sizes, Hochberg’s GT2 post-hoc test was utilised in all cases.  

 

4.2.1 Age groups 

 

Table 4.1.1 

Analysis of Variance of NR According to Age Group 

Source 

Type III Sum of 

Squares 
Df Mean Square F Sig. 

Corrected Model 1.408
a
 3 .469 2.949 .037 

Intercept 1593.410 1 1593.410 10013.680 .000 

Age Group 1.408 3 .469 2.949 .037 

Error 15.117 95 .159   

Total 1727.941 99    

Corrected Total 16.524 98    

a. R Squared = .085 (Adjusted R Squared = .056) 

 

The table depicts age group to have a significant F-value (F = 2.945; p < .05). This result 
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indicates that there is less than a 5% chance that an F-ratio this large would happen if the null 

hypothesis were true. Therefore we can infer that there is a significant difference in NR scores 

between at least 2 of the 4 age groups. The model is significant at the .05 level, with the 

coefficient of determination of .056. The model therefore explains 5.6% of variance in NR 

scores.   

 

Table 4.1.2  

Hochberg GT2 Post Hoc Test for Unequal Group Sizes: Age Group 

(I) Age Group (J) Age Group 

Mean       

Difference           

(I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower   

Bound 

Upper 

Bound 

18-28 

29-39 -.3317
*
 .11901 .038 -.6513 -.0120 

40-50 -.2675 .12881 .217 -.6132 .0782 

51+ -.1502 .12350 .780 -.4817 .1813 

29-39 

18-28 .3317
*
 .11908 .038 .0120 .6513 

40-50 .0642 .10979 .992 -.2305 .3589 

51+ .1815 .10351 .399 -.0963 .4593 

40-50 

18-28 .2676 .12881 .217 -.0782 .6132 

29-39 -.0642 .10979 .992 -.3589 .2305 

51+ .1173 .11457 .887 -.1902 .4248 

51+ 

18-2 .1502 .12350 .780 -.1813 .4817 

29-39 -.1815 .10351 .399 -.4593 .0963 

40-50 -.1173 .11457 .887 -.4248 .1902 

Based on observed means. 

The error term is Mean Square(Error) = .159. 

*. The mean difference is significant at the 0.05 level. 

 

The post hoc test indicates that there is a significant difference (p < 0.05) between 18-28 year 

olds and 29-39 year olds, where the younger group tends to score .3317 units lower on NR than 

the older group. No other differences are present.   
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4.2.2 Education 

 

Table 4.2.1  

Analysis of Variance of NR According to Level of Education Attained 

Source 

Type III Sum of 

Squares 
Df Mean Square F Sig. 

Corrected Model 2.620
a
 3 .873 5.966 .001 

Intercept 1299.529 1 1299.529 8878.540 .000 

Education Level 2.620 3 .873 5.966 .001 

Error 13.905 95 .146   

Total 1727.941 99    

Corrected Total 16.524 98    

a. R Squared = .159 (Adjusted R Squared = .132) 

 

Table 4.2.1 depicts educational level to have a significant F-value (F = 5.966; p < .01). This 

result indicates that there is less than a 1% chance that an F-ratio this large would happen if the 

null hypothesis were true. Therefore we can infer that there is a significant difference in NR 

scores between at least 2 of the 4 educational level groups. The model is significant at the .01 

level, with the coefficient of determination of .132. The model therefore explains 13.2% of 

variance in NR scores.   

 

The post hoc test, presented in table 4.2.2 that follows, indicates that there is a significant 

difference (p < 0.05) between the lowest educational level group (Below grade 12) and every 

other educational level group. The negative mean difference values for the Below grade 12 group 

indicates that this group tends to score between .48 and .57 units lower on NR than individuals 

with higher educational attainments. No differences are present between other groups.  
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Table 4.2.2 

Hochberg GT2 Post Hoc Test for Unequal Group Sizes: Educational Level 

(I) Edu Level (J) Edu Level 

Mean   

Difference        

(I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

B Gr.12 

Gr.12 -.4795
*
 .14094 .006 -.8579 -.1012 

Dip/Cert -.5746
*
 .13635 .000 -.9406 -.2086 

Degree -.4821
*
 .14399 .007 -.8686 -.0956 

Gr.12 

B Gr.12 .4795
*
 .14094 .006 .1012 .8579 

Dip/Cert -.0950 .09582 .901 -.3522 .1621 

Degree -.0025 .10642 1.000 -.2882 .2831 

Dip/Cert 

B Gr.12 .5746
*
 .13635 .000 .2086 .9406 

Gr.12 .0950 .09582 .901 -.1621 .3522 

Degree .0925 .10027 .927 -.1766 .3616 

Degree 

B Gr.12 .4821
*
 .14399 .007 .0956 .8686 

Gr.12 .0025 .10642 1.000 -.2831 .2882 

Dip/Cert -.0925 .10027 .927 -.3616 .1766 

Based on observed means. 

 The error term is Mean Square(Error) = .146. 

*. The mean difference is significant at the 0.05 level. 

 

4.2.3 Residential area 

 

Table 4.3.1  

Analysis of Variance of NR According to Level of Residential Area 

Source 

Type III Sum 

of Squares 
df Mean Square F Sig. 

Corrected Model 1.134
a
 2 .567 3.537 .033 

Intercept 1233.719 1 1233.719 7695.510 .000 

Resi_Rec 1.134 2 .567 3.537 .033 

Error 15.390 96 .160   

Total 1727.941 99    

Corrected Total 16.524 98    

a. R Squared = .069 (Adjusted R Squared = .049) 
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The table depicts residential area to have a significant F-value (F = 3.537; p < .05). This result 

indicates that there is less than a 5% chance that an F-ratio this large would happen if the null 

hypothesis were true. Therefore we can infer that there is a significant difference in NR scores 

between at least 2 of the 4 residential groups. The model is significant at the .05 level, with the 

coefficient of determination of .049. The model therefore explains 4.9% of variance in NR 

scores.   

 

Table 4.3.2  

Hochberg GT2 Post Hoc Test for Unequal Group Sizes: Residential Area 

 

The post hoc test in Table 4.3.2 indicates that there is a significant difference (p < 0.05) between 

group 1 and 3. The positive mean difference values for group 1 indicate that individuals residing 

in these areas tend to score approximately .32 units lower on NR than individuals who live in 

areas included in group 3. No other differences between groups were found.  

 

(I) 

Residence 

(J) 

Residence 

Mean  

Difference  

(I-J) 

Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

1.0 
2.0 .168143 .1307212 .488 -.149321 .485608 

3.0 .319986
*
 .1303967 .047 .003309 .636662 

2.0 
1.0 -.168143 .1307212 .488 -.485608 .149321 

3.0 .151842 .0858595 .220 -.056673 .360358 

3.0 
1.0 -.319986

*
 .1303967 .047 -.636662 -.003309 

2.0 -.151842 .0858595 .220 -.360358 .056673 

Based on observed means. 

 The error term is Mean Square(Error) = .160. 

*. The mean difference is significant at the 0.05 level. 
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4.3 Logistic Regression 

The aims of the logistic regression analysis were to determine whether NR can predict 

pro-environmental actions in recreational anglers in False Bay, as well as to determine the 

strength of prediction with regards to the underlying constructs of NR: NR-self, NR-perspective 

and NR-experience. First, the baseline model is presented, followed by model 1, reflecting the 

predictive value of NR, and model 2, depicting NR as comprised by its subscales.  

 

Table 5.1  

Kendall’s tau b Correlations for NR and Fishing Practice Groups 

 
NR 

Fishing 

Behaviour 

Kendall's tau_b 

NR 

Correlation Coefficient 1.000 -.186
*
 

Sig. (2-tailed) . .028 

N 99 99 

Fishing 

Behaviour 

Correlation Coefficient -.186
*
 1.000 

Sig. (2-tailed) .028 . 

N 99 99 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Table 5.1 indicates that there is a weak, negative relationship between NR score and non-pro-

environmental fishing practices, significant at the p < 0.05 level. Therefore, as NR score 

increases, anglers are less likely to engage in unlawful fishing practices. We proceeded to enter 

NR into the logistic regression analysis.  
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4.3.1 Baseline model 

 

Table 5.2.1  

Classification Table for Environmental Behaviour Groups 

 

 

Observed 

Predicted 

Fishing Behaviour 
Percentage Correct 

Pro Non-pro 

Step 0 
Fishing Behaviour 

Pro 61 0 100.0 

Non-pro 38 0 .0 

Overall Percentage   61.6 

 

 

Table 5.2.2  

Variables in the Baseline Equation 

 B S.E. Wald df Sig. Exp(B) 

Step 0 Constant -.473 .207 5.245 1 .022 .623 

 

Table 5.2.1 shows the baseline model, to successfully predict group membership in 61.6% of 

cases. Table 5.2.2 indicates this model, which is based on the constant alone, is significant at p < 

.05.  

 

4.3.2 Model 1: NR 

 

Table 5.3.1  

Omnibus Tests of Model 1 Coefficients: Nature Relatedness 

 Chi-square df Sig. 

Step 1 

Step 5.897 1 .015 

Block 5.897 1 .015 

Model 5.897 1 .015 
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Table 5.3.2 

Model 1 Summary 

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square 

1 125.953 .058 .079 

 

Table 5.3.3  

Classification Table for Environmental Behaviour Groups: NR 

 

 

Observed 

Predicted 

Fishing Behaviour 
Percentage Correct 

Pro Non-pro 

Step 1 
Fishing Behaviour 

Pro 54 7 88.5 

Non-pro 25 13 34.2 

Overall Percentage   67.7 

 

Omnibus tests predicted that NR will be a significant predictor in the model where p < .05. 

Nagelkerke    estimated a contribution of 7.9% to the predictive ability of the baseline model. 

Table 5.3.3 depicts that the observed increase in predictive value was from 61.6% to 67.7%. 

Model 1, which includes the NR construct as predictor, therefore increases the baseline model’s 

ability to predict group membership by 6.1%. 

 

Table 5.3.4  

Variables in Model 1 Equation 

 
B S.E. Wald df Sig. Exp(B) 

95% C.I.for EXP(B) 

Lower Upper 

Step 1
a
 

NR -1.269 .542 5.479 1 .019 .281 .097 .813 

Constant 4.776 2.243 4.534 1 .033 118.654   
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Table 5.3.4 shows NR is a significant predictor in the model (p < .05). Inclusion in the non-pro-

environmental group results in a decrease of 1.269 units in NR score. That is, those with higher 

NR scores are .281 times less likely to act non-pro-environmentally.  

 

Table 5.3.5  

Variables not in the Model 1 Equation 

 Score df Sig. 

Step 0 
Variables 

NR-Self 2.128 1 .145 

NR-Perspective 5.490 1 .019 

NR-Experience 2.743 1 .098 

Overall Statistics 6.518 3 .089 

 

Table 5.3.5 indicates that the NR-perspective might make a significant contribution to the model 

(p < 0.05). NR-self and NR-experience were predicted not to be significant in the regression 

model. Regardless, we proceeded with the analysis including all three construct in order to 

confirm their contributions.  

 

4.3.3 Model 2: NR subscales 

 

Table 5.4  

Variables in the Model 2 Equation 

 

B S.E. Wald df Sig. Exp(B) 

95% C.I.for 

EXP(B) 

Lower Upper 

Step 1
a
 

NR-self -.027 .062 .192 1 .661 .973 .861 1.100 

NR-perspective -.103 .059 3.020 1 .082 .902 .803 1.013 

NR-experience -.051 .069 .540 1 .463 .950 .830 1.088 

Constant 4.688 2.270 4.263 1 .039 108.614   
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Omnibus tests predicted that the NR Subscales will not be significant predictors in the 

model, where p > .05. Nevertheless the constructs were entered into a logistic regression model.  

Table 5.4 indicates that none of the individual subscale constructs were found to be 

significantly predictive of environmental behaviour. Environmental fishing behaviour can thus 

not be explained by the underlying constructs or traits of NR, but only by the construct as a 

whole.  

 

4.4 Chapter Summary 

The results of the study have been presented and included reports on demographic 

characteristics of the sample, the prevalence of various kinds of fishing practices as well as NR 

and NR subscale scores for the sample.  With regards to environmental behaviour, the most 

frequently reported non-pro-environmental fishing practice behaviour was overfishing. Within 

demographic differences, only a few significant differences in NR was found between groups. A 

significant difference in NR was found between 18-28 year olds and 29-39 year olds. The lowest 

educational was found to be significantly different from every other educational level group. 

Interestingly, a significant difference was found between residential groups 1 and 3, which 

merits further investigation (see discussion in chapter 5). Lastly, NR was indicated to be a 

significant predictor of environmental behaviour, where those with higher NR scores more likely 

to act pro-environmentally. None of the individual subscale constructs were found to be 

significantly predictive of environmental behaviour. 

 

 

 

 

 

 

 



57 
 

Chapter 5: Discussion, Recommendations and Conclusion 

 

This chapter offers interpretation and points of discussion for the results presented in 

chapter 4, along with limitations of the study and recommendations for future research. The 

study aimed to investigate the relationship that recreational anglers have with nature (i.e. Nature 

Relatedness), and how this relationship can predict unlawful (or non-pro-environmental) fishing 

practices. Three objectives were set to satisfy this aim. First, to determine whether NR can 

predict pro-environmental actions in recreational anglers in False Bay; second, to determine the 

strength of prediction with regards to the underlying constructs of NR: NR-self, NR-perspective 

and NR-experience; and third, to determine whether biographical factors: residential region; age; 

and education, are related to NR.  

The chapter commences on the interpretation of results as they relate to the aim and 

objectives mentioned above, followed by a reflection on the limitations of the study, and possible 

directions for future research.  

 

5.1 Interpretation of Results 

As expected, NR was found to have significant predictive value for environmental fishing 

practices. The effect was however arguably smaller than expected by principle of Nature 

Relatedness Theory. Differences in NR scores were found, in part, to be related to demographic 

variables, informing how the problem can be understood and how it should be approached. 

Additionally, the section reports on supplementary descriptive information that yields insight 

into non-pro-environmental fishing practices.  
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5.1.1 Nature Relatedness as Predictor of Environmental Fishing Practices 

Higher levels of NR were found to be related to reduced chances of engaging in non-pro-

environmental behaviour. Including NR in the regression model increased the model’s predictive 

ability with 6.1% to 67.7%. That is, a model including NR will predict pro- or non-pro-

environmental behaviour 67.7% of the time. This finding is in line with previous research (see 

Mayer & Frantz, 2004; Nisbet, Zelenski & Murphy, 2009; Spark, Hinds & Curnock, 2011). 

Some can however argue this number is a relatively small increase in predictive ability that 

comes in plain contrast to the underpinnings of NR theory and research. Theoretically, it should 

be somewhat surprising that there is such a small difference in mean NR score between the pro-

environmental and non-pro-environmental groups, and fairly weak correlation between NR and 

fishing practice.  

  According to Nisbet, Zelenski and Murphy’s (2009) approach to environmental 

behaviour, and implicitly a string of other authors who have based their theory and research on 

the biophilia hypothesis (see Davis, Green & Reed, 2009; Dutcher, et al. 2007; Mayer & Frantz, 

2004; Schultz, 2000, among others), a deeper connection with nature should result in the greater 

likelihood of engaging in pro-environmental activity, and more frequent engagement with nature 

should increase one’s NR. Research found this human connection with nature to be significantly 

higher in those who take part in nature activities, or did so during childhood (Mercola, 2014; 

Nisbet, Zelenski & Murphy, 2009; Whitworth, 2013). Considering the amount of time that 

anglers are likely to spend outdoors, one would expect not only that anglers have higher NR 

levels compared to the general population, but that they are more inclined to act in a pro-

environmental manner.   
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 Although the results of the present study do not stand opposed to this point, the 

expectation is that this type of environmental behaviour should show similar results to other 

behaviours measured in previous research. NR has been found to have moderate to strong 

correlations with buying organic products, participating in nature-related activities and self-

identification as an environmentalist (Nisbet, Zelenski & Murphy, 2009). Additionally, NR-

experience, NR-self and NR-perspective did not show any predictive value for pro-

environmental behaviours, which stands opposed to the findings of Nisbet and colleagues. This 

finding suggests a weak level of predictive/explanatory power of NR for this type of 

environmental behaviour. With regards to the size of catch, mean NR scores differ only by 

approximately 0.02, suggesting that the difference between fisherman who retain undersized fish, 

and those who do not, does not really reflect in their relationship with nature.   

 A possible explanation for these findings is that contextual factors might be playing a 

much bigger role in this type of environmental behaviour. That is, making pro-environmental 

decisions when faced with a prized catch and the social rules applying to the particular fishing 

trip might govern behaviour to a greater extent than does one’s affiliation with nature, and the 

benefit gained from competitive sport might outweigh the intention to help the environment. The 

influence of trophy, self-reward and feelings of entitlement could therefore also be considered. 

Secondly, it is possible that individuals have a different kind of relationship to the ocean than to 

other natural settings on land, thereby “othering” the ocean as a separate entity. If this is the case, 

one might witness greater correlations between NR and pro-environmental behaviour in for 

instance divers that physically immerse themselves in that environment.  

Confirmation of these findings might have implications for the use of scales measuring 

the human relationship with nature and the contexts they can be used in. Furthermore, it 
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broadens our understanding of how different environmental behaviours can be approached by 

sustainability and conservation initiatives; particularly in the case of fisheries which in its 

declining state holds multiple implications for the health of economies and humans.  

 

5.1.2 Demographic characteristics of the sample 

ANOVA of demographic characteristics related to NR revealed that education alone 

explained 15.9% of variance in NR scores in the sample, where participants from lower age and 

educational groups differed in NR from others. Age explained 8.5% of the variance, but this 

could be due to the relationship between age and education. Lastly, residential region explained 

6.9% of variance, where participants residing closer to the City Bowl District differed from those 

who stay further away.  

With regards to age, 18-28 year olds differed from 29-39 year olds, generally exhibiting 

lower levels of NR. Whitworth (2013), found that the particular behaviours (e.g. playing in mud 

or dirt in childhood) were more frequent in particular cohorts than in others, suggesting that the 

finding could reflect a childhood play pattern or this cohort. However, such an argument might 

propose that greater NR levels are found in older generations, compared to younger generations 

that have had more exposure to technological innovations and are implicated in NDD, which 

contradicts the finding in the present study.  

A more appropriate explanation might be related to differences in educational level. The 

question arises why no difference is presented between the lowest age group and 40-50 year olds 

or 51+ year olds. Theoretically, this could be due to a greater level of environmental awareness 

in the 29-39 year old group, than in older people as environmental education has only fairly 

recently received attention in both South Africa and around the globe.  
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The lowest level of education, qualified below grade 12, was revealed to be different to 

all other educational groups. This finding suggests that education beyond grade 12 has a lesser 

influence on NR and environmental behaviour. Agreeably, previous research advocates the 

importance of environmental education, even in early years of schooling (Louv, 2005; Sandry 

2013). Research shows although one’s nature relationship can be formed or enhanced at any 

period in the life span, childhood connections to nature are more supportive of developing a 

strong human-nature connection that persists into adulthood (Bixler, Floyd & Hammitt, 2002; 

Chawla, 1999; Ewert, Place & Sibthrop, 2005; Wells and Lekies 2006). Additionally, 

considering the South African context, this finding might reflect the influence of social class on 

environmental behaviour, as research has shown a positive correlation between education and 

income. The finding therefore supports the growing argument for practical environmental 

education from a young age. 

Residents of the Cape Town and closest coastal surrounds were shown to be different 

from residents who stay towards the city’s northern suburbs and Helderberg area. It is difficult to 

make inferences about this pattern as residential regions were arbitrarily grouped in the analysis. 

These results do however hint in the direction that individuals from the CBD and surrounds 

might be more forward-thinking in terms of their environmental views or have greater exposure 

to resources that stimulate environmental awareness and make environmental actions more 

viable. It suggests the possibility that promotion of pro-environmental action and resources 

should especially be targeted at regions outside the immediate surrounds of major cities, as this 

might lead to more evenly distributed pro-environmental practices. Further research is needed to 

confirm this theory. 

   

 

 

 

 



62 
 

5.1.3 Fishing practice 

Investigation of descriptive statistics for fishing practices showed that participation in 

tagging programmes were not found to bias the sample as previously expected. This is a 

surprising finding as tagging is generally considered a pro-environmental activity that involves 

releasing fish after catch for the benefit of fisheries research. However, about a third of tagging 

participants were found to engage in non-pro-environmental fishing practices. The finding 

further supports the notion of situational factors that impacts on decision-making, perhaps 

beyond pro-environmental intention. 

 The most common unlawful fishing practice is keeping more than the allowed quota of 

fish. This has implications for the effort to revive fish stocks globally. Second most common is 

that anglers keep undersized fish, implying that a large percentage of catch by recreational 

anglers have not reached sexual maturity before they are caught, and so cannot reproduce, further 

impacting on declining fish stocks. Lastly, about a tenth of the sample reported retaining fish out 

of their established catch season, which is also typically their breeding season.  

 Findings were similar to that of Brick et al. (2012) in that almost 40% of the sample 

admitted to illegal fishing practices, which contributes to the validity of the research despite the 

small sample size. Additionally, it is important to note that a proportion of the sample was likely 

reluctant to be truthful about violating fishing regulations, in fear of some kind of repercussion 

(despite the researchers efforts to reassure). The true percentage of fishing violations is therefore 

suspected to be higher than found in this study.  

  It is alarming that the most common fishing violations are those that directly impact on 

fish stocks. It can be speculated that some motivations behind these actions are related to proof 

of success in the sport, poverty, increased income from selling catch (whether for subsistence or 
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not), or harbouring a sense of accomplishment, especially in the light of expenses of the fishing 

trip.   

 

5.2 Limitations 

Despite similarities to previous studies, the findings of the study are not generalizable to 

the broader Western Cape population. This is largely due to the use of a convenience sampling 

method and relatively small sample size. Results should therefore be viewed with respect to the 

specific sample, not extrapolated to the greater population and be used with caution in making 

inferences. 

The sample for the study was a selected using a convenience sampling method, which 

often leaves samples biased (Lindegger, 1999). In this case, participants may have declined 

participation out of fear for being reprimanded for their unlawful fishing practices, which could 

have led to instances of non-pro-environmental behaviour being underreported.  

Given the aims of the study, and the lack of situational information, the results could not 

predict environmental behaviours more fully. The study did not make an attempt to understand 

environmental behaviour in its context, but rather the broader internal drives for conservation 

and sustainability. Further research needs to be done with regard to extraneous contextual 

variables.  

The methods used relied on study self-report measures, the nature of which leaves room 

for bias. Due to the sensitive nature of the information shared by participants, it is likely that 

some percentage of participants were not truthful about their fishing practices. Despite the effort 

to reassure participants of confidentiality and anonymity, they may have felt inclined to hide 

their misbehaviour out of fear of being judged or that some repercussion might follow.   
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5.3 Directions for future research 

It will be useful for future researchers to replicate this study using a random sample in 

order to gain more generalizable results. It will also be beneficial to investigate other 

environmental behaviours that specifically relate to active efforts for conservation and how/if the 

human-nature relationship shapes such behaviours. Such information will yield more conclusive 

results with regards to how conservation behaviours might differ between different 

environmental problems and how the issue of environmental sustainability should be 

approached. It rests on the onus of the researcher to determine the value, use and applicability of 

the NR Scale as well as other human-nature relationship scales for understanding a variety of 

environmental problems and behaviours. 

Additionally, contextual factors such as the influence of trophy, self-reward and feelings 

of entitlement should also be considered in this environmental behaviour, especially because it 

involves angling as both a hobby and a sport. In consequence researchers should consider opting 

for a behavioural theory that includes the influence of social factors on decision-making in order 

to understand the problem more fully. It is possible that active conservation behaviour might call 

for a newly developed theoretical framework to satisfy its parameters.  

In the light of the predictive ability of NR to environmental fishing practices, 

understanding relationships with demographic variables can assist in the development of 

programmes that are targeted at particular audiences where increasing NR may lead to an 

improvement in environmental behaviour and ultimately environmental conditions.  

Although these findings only pertain to the present sample, and beyond the scope of the 

social sciences, it highlights the importance of an in-depth investigation of fishing practices in 

order to more accurately establish the impact of recreational anglers on fish stocks. 
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5.4 Conclusion 

The study aimed to investigate the NR of recreational anglers and how this relationship 

predicts non-pro-environmental fishing practices.  

NR was found to be a significant predictor of environmental fishing behaviour, but the 

relationship remains questionable due to a small sample, mean differences that were minor and 

the construct only increasing predictive ability slightly. External factors might still be impacting 

on the NR relationship, influencing anglers’ behaviour. It is possible that the human-nature 

relationship should be revisited to account for additional factors impacting on this connection. 

Further research in this area needs to be done.  

Confirmation of these findings and their generalisation might have implications for the 

use of scales measuring the human relationship with nature and the contexts they can be used in. 

Furthermore, it broadens our understanding of how different environmental behaviours can be 

approached by sustainability and conservation initiatives; particularly in the case of fisheries 

which in its declining state holds multiple implications for the health of economies and humans.  

In practical terms, this study provides a starting point for further research in sustainability 

and conservation psychology. Information could be valuable in providing theory and background 

to developing conservation and sustainability programmes in the cape region. Increasing NR not 

only results in better mental health, but could also improve our likelihood/ability to take care of 

the environment which in turn is beneficial for our physical health as well as our mental 

wellbeing.  
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Appendix A: Questionnaire 

Appendix B: Consent form 

Appendix C: Information sheet 

Appendix D: Ethics clearance 

 

 

 

 

 

 

 

 

 



Biographical Information 

 

 

All information provided will be kept confidential. 

Mark the appropriate block with an “X”.  

Please fill out every question.  

Please answer as truthfully and accurately as possible.  

 

Fishing sector 

Are you a recreational angler? (As opposed to commercial, or 

for subsistence). 
Yes No 

Tagging 

Are you currently taking part in any fish tagging programmes? Yes No 

 

Broader Residential Area 

1 City Bowl District 

2 Southern Suburbs 

3 South Peninsula 

4 Atlantic Seaboard 

5 Cape Flats 

6 Northern Suburbs 

7 Helderberg 

8 West Coast 

9 Other  

 

Gender 

1 Male 2 Female 

Age Group 

1 18-28 2 29-39 3 40-50 4 51-61 5 62+ 

Education 

1 Below Grade 12 

2 Grade 12 

3 Certificate/Diploma 

4 Degree 

5 Postgraduate Degree 

 

 

 

 

 



Fishing Practices Information 
 

 

All information provided will be kept confidential.  

Mark the appropriate block with an “X”. 

Please fill out every question. 

Please answer as truthfully and accurately as possible. 

 

 

Within the past 3 years… 1 Yes 2 No 

Have you targeted/caught and retained fish outside its 

established catch season? 
  

Have you kept any fish that may be considered too small?    

Have you on any occasion kept more fish than may be 

considered appropriate? 
  

Have you targeted/caught and retained a fish classified as a 

“no catch” species? 
  

Have you been charged with/arrested for violating fishing 

regulations? 
  

 

 

 

 

 



Nature Relatedness Scale 

Instructions: For each of the following, please rate the extent to which you agree with each 
statement, using the scale from 1 to 5 as shown below.  Please respond as you really feel, 
rather than how you think “most people” feel. 
 

1 2 3 4 5 
Disagree 
strongly 

Disagree a little Neither Agree or 
disagree 

Agree a little Agree 
strongly 

 

1. I enjoy being outdoors, even in 
unpleasant weather. 

____ 

2. Some species are just meant to die 
out or become extinct. 

____ 

3. Humans have the right to use 
natural resources any way we want. 

____ 

4. My ideal vacation spot would be a 
remote, wilderness area. 

____ 

5. I always think about how my 
actions affect the environment. 

____ 

6. I enjoy digging in the earth and 
getting dirt on my hands. 

____ 

7. My connection to nature and the 
environment is a part of my 
spirituality. 

____ 

8. I am very aware of environmental 
issues. 

____ 

9. I take notice of wildlife wherever I 
am. 

____ 

10. I don’t often go out in nature. ____ 

11. Nothing I do will change problems 
in other places on the planet. 

____ 

12. I am not separate from nature, 
but a part of nature. 

____ 

13. The thought of being deep in 
the woods, away from 
civilization, is frightening. 

____ 

14. My feelings about nature do not 
affect how I live my life. 

____ 

15. Animals, birds and plants 
should have fewer rights than 
humans. 

____ 

16. Even in the middle of the city, I 
notice nature around me. 

____ 

17. My relationship to nature is an 
important part of who I am. 

____ 

18. Conservation is unnecessary 
because nature is strong enough 
to recover from any human 
impact. 

____ 

19. The state of non-human species 
is an indicator of the future for 
humans. 

____ 

20. I think a lot about the suffering 
of animals. 

____ 

21. I feel very connected to all 
living things and the earth. 

____ 

 

 

 

 

 



Department of Psychology 

University of the Western Cape 

Private Bag X 17 

Bellville 

7535 

Tel: 27 21 959 2283 

 

 

CONSENT FORM 

 

Title of Research Project: Nature Relatedness as Predictor of Environmental Behaviour 

of Recreational Anglers in False Bay. 

 

The nature of the study has been described to me in a language that I understand and the 

researcher has answered all my questions. I am free to withdraw at any stage and without any 

consequence. All information I provide will be treated strictly confidential and my identity 

will not be disclosed. The researcher will monitor access to any information I provide. The 

broader findings of the study will be disseminated to the public in the form of a publication.  

 

I confirm that I have read and understand the information sheet attached.  

I freely and voluntarily agree to participate in the study, and answer as truthfully and 

accurately as possible. 

 

Participant’s signature……………………………….   Date……………………… 

 

Thank you for your agreement to participate. 

 

Should you have any questions regarding this study or wish to report any problems you have 

experienced related to the study, please contact the study coordinator: 

 

Study Coordinator: Miss N. Strickland 

Study Coordinator: Prof K. Mwaba 

Telephone: 0741111719 

Email: 3407385@myuwc.ac.za  

 

 

 

 

 

 

Head of Department: Dr M. Andipatin 

Dean of the Faculty of Community and 

Health Sciences: Professor J. Frantz 

 

 

 

 

 

mailto:3407385@myuwc.ac.za


UNIVERSITY OF THE WESTERN CAPE 

 
Private Bag X 17, Bellville 7535, South Africa 

Tel: +27 21-959, Fax: 27 21-959 
                                                     Email: nicolestrickland@live.co.za  

 

 

 

INFORMATION SHEET  

 

 

Project Title: Nature Relatedness as Predictor of Environmental Behaviour in 

Recreational Anglers in False Bay. 

 

What is this study about?  

This is a research project being conducted by Nicole Strickland at the University of the Western 

Cape.  We are inviting you to participate in this research project because your participation may 

provide us with a better understanding of the use of the Nature Relatedness Scale in explaining 

environmental behaviour. The purpose of this research project is to investigate whether the 

degree to which people perceive themselves to have a connection with nature, can predict the 

likelihood of engaging in certain types of angling behaviours. 

 

What will I be asked to do if I agree to participate? 

You will be asked to provide selected biographical and fishing practices information, and also 

complete the Nature Relatedness scale which will provide information on your personal 

relationship with nature. The study will be conducted in various fishing tackle stores around 

False Bay. The questionnaire will be completed electronically, or in hard copy where electronic 

facilities are not available. The questionnaire will take approximately 6 minutes to complete  

 

Would my participation in this study be kept confidential? 

We will do our best to keep your personal information confidential. To help protect your 
confidentiality, you will not be required to put your name on the questionnaire, as to ensure your 
participation in this study remains anonymous and that no answer can be traced back to a 
particular person, as some of the information you provide might be sensitive. Hard copies of 
completed questionnaires will be kept in a locked room and only be accessible to the researcher. 
Electronic questionnaires will be password accessible, only to the researcher. You have the right 
to withdraw from the study at any time you wish, without any negative consequences.  
 

What are the risks of this research? 

Risks from participating in this research study mainly include discomfort around providing private 
or sensitive information. There are no other risks associated with participating in this research 
project.   
 

What are the benefits of this research? 

The research is not designed to help you personally, but the results may help the investigator 
learn more about Nature Relatedness and environmental behaviour. We hope that, in the future, 
other people might benefit from this study through improved understanding of this topic.  
 

 

 

 

 



Do I have to be in this research and may I stop participating at any time?   

Your participation in this research is completely voluntary.  You may choose not to take part at 

all.  If you decide to participate in this research, you may stop participating at any time.  If you 

decide not to participate in this study or if you stop participating at any time, you will not be 

penalized or lose any benefits to which you otherwise qualify.  

 

What if I have questions? 

This research is being conducted by Nicole Strickland at the University of the Western Cape.  If 

you have any questions about the research study itself, please contact Nicole Strickland at: 

0741111719 or nicolestrickland@live.co.za. Should you have any questions regarding this study 

and your rights as a research participant or if you wish to report any problems you have 

experienced related to the study, please contact:  

 

Head of Department, Dr M. Andipatin at (021) 959-2453 or mandipatin@uwc.ac.za.  

 

Dean of the Faculty of Community and Health Sciences: Professor J. Frantz 

University of the Western Cape Private Bag X17, Belville 7535 

 

This research has been approved by the University of the Western Cape’s Senate Research 

Committee and Ethics Committee.  
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OFFICE OF THE DEAN 

DEPARTMENT OF RESEARCH DEVELOPMENT 
 

Private Bag X17, Bellville 7535, South Africa  

T: +27 21 959 2988/2948 . F: +27 21 959 3170 

E: pjosias@uwc.ac.za 

www.uwc.ac.za 

28 May 2014 

 

 

To Whom It May Concern 

 

 

I hereby certify that the Senate Research Committee of the University of the Western 

Cape approved the methodology and ethics of the following research project by  

Ms N Strickland (Psychology) 

 

 

Research Project: Nature relatedness as predictor of 

environmental behaviours of recreational 

anglers in False Bay. 

 

 

Registration no: 14/4/24 

 

 

Any amendments, extension or other modifications to the protocol must be submitted to 

the Ethics Committee for approval. 

 

 

The Committee must be informed of any serious adverse event and/or termination of the 

study. 

 

 

 

 

 

 

 

Ms Patricia Josias 

Research Ethics Committee Officer 

University of the Western Cape 
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