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Abstract 

Background 

Climate change is a significant threat that affects the natural environment and the 

industries dependent on it for their livelihoods, such as coastal and nature-based tourism. 

Regardless of this knowledge, vast knowledge gaps still exist regarding how climate 

variability and change affect nature tourism operations and response strategies. 

Aim  

This study aims to determine tourism climate change mitigation and adaptation strategies 

at one of the leading private game reserves in South Africa, Phinda Private Game 

Reserve.  

Methodology 

The study adopted the pragmatism philosophy, which informed the use of the mixed 

methods research design. Data collection was conducted at Phinda Private Game 

Reserve in May 2021. The data was collected through field observations, in-depth 

interviews with Phinda Private Game Reserve staff, archival and secondary data analysis. 

Primary data were analysed using qualitative data techniques, which followed an 

interactive content and thematic analysis process. Secondary data was analysed using 

content analysis, whereas trend analysis was applied to archival data (climate data). 

Using Mann Kendall Trend Analysis, trend analysis was analysed to track climatic trends 

such as climate variability and change and test their significance. 

Results and discussion 

The study identified several vital climatic challenges attributed to climate variability and 

change, increasing temperature, and extreme rainfall, resulting in localised flooding and 

droughts. These climatic threats have resulted in challenges for tourism operations 

ranging from disturbed sleep for tourism employees, dying off birds due to extreme heat, 

destruction of infrastructure, loss of biodiversity, water shortages and other such 

challenges over the last couple of years. The lodge has responded by adopting climate 

change mitigation adaption strategies to address carbon risk and extreme weather 

events. Measures adopted by the reserve include adopting measures aimed at reducing 
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the company’s carbon footprint and protecting tourism infrastructure from the damaging 

impacts of extreme weather events.  

Recommendations 

The study recommends adopting additional measures to deal with its carbon footprint, 

such as investing in renewable energy as part of its mitigation strategy and continuing its 

research in biodiversity conservation, which can offer a solution to species protection in 

the context of climate change. The study also recommends continued research and 

monitoring of climate change impacts and tourism response, given the continued shift in 

the climate in the region. 

Keywords: climate change, tourism, mitigation, adaptation, game reserve, South Africa 
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Chapter 1: Background and Introduction to the Study 

1.1 Introduction 

There are growing concerns and attention that climate change results in severe 

negative impacts on the sensitive tourism sector around the world, such as coastal 

tourism and nature-based tourism (Rossello & Waqas 2015:4). Excessive changes in 

the climate of a region result in significant challenges (intense and more frequent 

drought, storms, heat waves and rising sea level), which affect the global economies 

and South Africa in particular (Rossello & Waqas 2015:5). The Southern African region 

is part of the regions which are more exposed to climate change-induced impacts 

(Rogerson 2016:322). Novella, Ghiotti, Bruschi and Bariani (2015:222) noted that as 

a consequence of climate change, achieving and managing a sustainable tourism 

industry becomes a challenge. Floods, droughts, storms, and natural hazards caused 

by climate change make it difficult for the tourism sector to respond to and reduce the 

costs of adaptation and mitigation measures (Kajan, Tervo-Kankare & Saarinen 

2015:311).  

The tourism industry, especially nature-based tourism (public and private game 

reserves), is vulnerable to the negative impacts posed by climate change and extreme 

weather events, which undermines natural resources (environment) to promote 

tourism (Becken 2015:53). The reliance of game reserves in the natural environment 

increases the vulnerability to being fundamentally undermined by the impacts of 

climate change (Kilungu, Leemans, Munishi, Nicholls & Amuleng 2019:235). The 

impacts of climate change such as increasing average temperatures, intense drought 

and flooding are major threats to game reserves, thereby compromising biodiversity 

conservation, tourism infrastructure and tourism operations (David-Reddy and Vincent 

2017:30). 

The negative impacts of climate change are declared to disturb tourism services and 

operations, damage infrastructure, alter tourist destination geography and minimise 

the comfort of tourists (Dube & Nhamo 2018:114). A recent example in South Africa 

was the droughts in Cape Town from 2016 to 2018, which made world headlines, 

where the daily water supply was severely restricted, compromising tourism in the area 

(Otto, Wolski, Lehner, Tebaldi, Van Odenborch, Hagesteeger, Singh, Holden, Fuckar 
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& Oldoulami 2018:2; Sousa, Blamey, Reason, Ramos & Trigo 2018:1). The restrictions 

anticipated during the prolonged period of drought in Cape Town from 2015 to 2016 

affected the region and the promotion of tourism activities, especially nature-based 

tourism (Swemmer, Bond, Donaldson, Hempson, Malherbe & Smit 2018:1).  

Consequently, the tourism industry is a contributor and a casualty of climate change 

through the emission of greenhouse gases (GHGs) that result in global warming, 

which causes climate change (Michailidou, Vlachokostas & Moussiopoulos 2016:2). 

Dube and Nhamo (2019a:2025) stated that climate change would cause destruction 

and damage to infrastructure, undermining tourism operations, destination’s 

attractiveness and destructions in tourism components (tourist boards, travel services, 

accommodation services, conference and events, and attractions and tourism 

services). Dawson (2015:2) argues that an increase in the occurrence of extreme 

weather events such as floods results in continuous damage to tourism infrastructure. 

The impacts of climate change (floods, droughts and storms) cause considerable 

damage to buildings, traffic, and transport infrastructure (Bergmüller, Schwarz & 

Tischler 2018:1). Also, these climate change impacts affect energy and food supplies, 

affecting tourism operations and services (Bergmüller et al. 2018:1). 

According to Ziervogel, New, Archer Van Garderen, Midgley, Taylor, Hamann, Stuart-

Hills, Myers and Warburton (2014:606), climate change poses considerable threats to 

South Africa’s natural resources, health, infrastructure, ecosystem services and 

biodiversity. Therefore, there is a need to take action and deal with climate change. 

Gössling, Schroder, Spath and Freytag (2015:203) argue that as a solution, the 

tourism sector needs to reduce carbon emissions by 40% by 2030 to avoid dangerous 

climate change, which might undermine adaptation efforts.  

The carbon footprint reduction for tourism should aim at carbon produced directly from 

tourism activities consumed or purchased by the tourists (Lenzen, Sun, Faturay, Ting, 

Geschke & Malik 2018:522). The carbon footprint reduction can be achieved by 

implementing adaptation and mitigation measures to combat climate change. Climate 

change mitigation is explained by Elum, Modise and Marr (2017:249) as an advent 

process of making efforts to minimise or eliminate the production of GHG emissions 

to stop global warming. Furthermore, Climate change mitigation involves decreasing 

GHG outpouring and expanding carbon-neutral (Joyce, Brisket, Brown, Polley & 
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McCarl 2018:514). On the other hand, climate change adaptation is defined as the 

measures taken to strengthen the resilience of individuals and systems to adapt and 

respond to climate variability and change (Elum et al. 2017:248). 

1.2 Rationale and motivation  

Nature-based tourism, including the game reserves, is more sensitive to climate 

change-induced impacts (Preston-Whyte & Watson 2005:132; Pandy & Rogerson 

2018:104). Dube and Nhamo (2020a:88) documented the adverse effects of floods, 

drought and increasing temperature on Kruger National Park (KNP). Two studies 

conducted in South Africa by Dube and Nhamo (2020b:2) and Smith and Fitchett 

(2020:108) have shown devastating effects of climate change on private game 

reserves in the country, for example, droughts and bushfires. However, a knowledge 

gap exists on how private game reserves adapt and mitigate climate change impacts. 

The realisation of the significant challenges produced by climate change has led 

national officials across the world to focus on developing, promoting and implementing 

adaptation measures in their policies to avoid mal adaptation (Rauken, Mydske & 

Winsvold 2015:408). According to Hoogendoorn and Fitchett (2016:1), a call made for 

more research focused on the evidence and implications of climate change on tourism 

as the sector is vulnerable and lacking necessary adaptation capacity. Therefore, the 

study aims to fill the knowledge gap on how private game reserves adapt and mitigate 

climate change impacts.  

According to Van Wilgen, Goodall, Holness, Chown and McGeoch (2016:707), high 

anthropogenic temperature increases due to global warming and persistent aridity, 

including natural areas such as parks and game reserves, thus, threatening the plants 

and animals. The Intergovernmental Platform on Biodiversity and Ecosystems-IPBEs 

(2019:257) reported that severe threats to species extinction face the world due to the 

global change mainly driven by climate change. This increases the demand for the 

tourism sector to reduce and adapt to climate change to ensure a sustainable tourism 

industry in the future (see Figure 1.1).  
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Figure 1.1: Dual relation between tourism and climate change: Source (Patterson, Bastianoni & 

Simpson 2006:341). 

Tourism is one of the significant sources of climate change and is also suffering from 

climate change. Consequently, there is a need for the industry to devise measures to 

reduce and adapt to climate change to ensure sustainable business and global 

sustainability (Dube & Nhamo 2018:40; Mjimba & Nhamo 2019:201). Climate change 

needs people to adopt or shift to new measures and change resources, their 

knowledge and alter entrance to and control resources (Eriksen, Nightingale & Eakin 

2015:523).  

1.3 Problem statement 

The tourism industry is vulnerable to climate variability and change as the impacts of 

climate change on infrastructure and the natural environment has the ability to affect 

the tourism operations and services (Department of tourism 2017:2). Private nature 

reserves in South Africa are no exception to being fundamentally affected by climate 

change variability and change due to its reliance on the natural environment and 

ecosystem services for their livelihood (Diaz-Reviriego, Turnhout & Beck 2016:457). 

The need for private nature reserves to adapt to and mitigate climate change cannot 

be overemphasised (Eriksen et al. 2015:523). Numerous studies have been 

conducted on climate variability and change impacts on nature-based tourism and 

tourism vulnerability to climate change in the Southern African region, for example, 

Dube and Nhamo 2018, 2020, and 2021; Smith and Fitchett 2020; Hoogendoorn and 
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Fitchett 2020; Dube, Nhamo and Chikodzi 2020; and Kupika, Gandiwa, Kativu and 

Nhamo 2017.  

However, there is still a knowledge gap of scientific understanding of how private game 

reserves are performing regarding climate change adaptation and mitigation. 

Nevertheless, this understanding is key to crafting policies and strategies for bolstering 

the resilience of nature reserves to climate change. National policy dictates a situation 

that might threaten industry sustainability, and there is a need to respond to this 

knowledge gap (DEA 2018:34). Therefore, this study aims to investigate how the 

tourism industry, particularly private game reserves, are responding to climate change 

to ensure a climate-smart and climate-resilient future. Through climate change 

adaptation and mitigation, the tourism industry can decrease related threats and make 

use of the new opportunities that come with mitigation and adaptation strategies 

(United Nations World Tourism Organisation-UNWTO 2018:7). 

1.4 Research aim and objectives 

1.4.1 Research aim 

The primary aim of the study is to determine tourism climate change mitigation and 

adaptation strategies at Phinda Private Game Reserve in KwaZulu-Natal, South 

Africa.  

1.4.2 Research objectives 

The study is guided by the following objectives: 

• To determine the trends of temperature, rainfall, sea-level rise and lightning at 

Phinda Private Game Reserve. 

• To determine the impacts of climate change and variability at Phinda Private 

Game Reserve. 

• To explore the climate change mitigation measures at Phinda Private Game 

Reserve. 

• To explore the climate change adaptation strategies at Phinda Private Game 

Reserve. 
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1.5  Research questions  

The primary research question is: How is the selected Phinda Private Game Reserve 

in South Africa mitigating and adapting its tourism operations to climate change? 

Secondary research questions are as follows: 

• What are the trends of temperature, rainfall, sea-level rise and lightning at 

Phinda private game reserve? 

• What are the impacts of climate change on tourism operations at Phinda Private 

Game Reserve? 

• What climate change mitigation strategies are adopted by Phinda Private Game 

Reserve’s tourism business operations’ value chain? 

• Which adaptation strategies are being adopted by Phinda Private Game 

Reserve in responding to climate change impacts? 

1.6 Limitations of the study 

The study was limited because the data was only collected from a private game 

reserve in KwaZulu-Natal, while it can be expanded to public nature reserves in other 

locations. The study only used two data collection methods (in-depth interviews and 

field observation). The duration for data collection was limited to a few days with the 

participants. The reliance on human subjects as the source of information may vary 

depending on the person interviewing them and the mood of the day. 

1.7 Outline of the study 

Chapter 1: Background and introduction of the study 

This chapter provides an introduction and background to the study. This chapter also 

highlights the gap that caused the study to be conducted and explains the problem 

statement as well as the rationale and motivation of the study. Besides, it provides 

aims and objectives together with research questions.  

Chapter 2: Literature review 

This chapter covers all theories and contextualisation of the research, highlighting 

existing knowledge practices and gaps in climate change mitigation and adaptation 
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strategies in the South African context. This chapter also covers an overview of the 

tourism industry the relationship between tourism and climate change. It presents 

empirical knowledge in tourism and climate change in protected areas, the role of 

tourism and contribution to climate change and provides more information on climate 

change mitigation and adaptation strategies by the tourism industry.  

Chapter 3: Research methodology 

This chapter elaborates the research design, study area, study population, sampling 

and description of the sample, pre-testing, data collection methods, data analysis, 

ethical considerations and data management used to conduct the study. 

Chapter 4: Interpretation and presentation of results 

This chapter provides the findings on the evidence of climate variability and change 

impacts at Phinda Private Game Reserve. This chapter also provides evidence of 

temperature increase, sea-level rise, rainfall and lightning and storms. These findings 

are represented in graphs and tables for quantitative data. Qualitative data the data is 

represented in a narrative form, photographs and tables to display the themes. 

Chapter 5: Climate change mitigation and adaptation 

This chapter aims to discuss various climatic actions adopted at Phinda Private Game 

Reserve to deal with the adverse impacts of climate variability and change. The first 

section of the chapter deals with ways in which the tourism industry is trying to reduce 

the impact of tourism operations on the environment through climate change mitigation 

measures. The second section of the chapter covers ways in which the reserve is 

trying to live with the impacts of climate change. 

Chapter 6: Conclusion and recommendations 

The purpose of this chapter is to provide the conclusion to the research and to make 

necessary recommendations. In this chapter, conclusions are drawn based on the 

study results, and the study's shortcomings are mentioned. Recommendations are 

made regarding the tourism climate change mitigation and adaptation strategies for 

private nature reserves. Limitations and the value of the study are highlighted. 

Suggestions for future research based on the findings concludes this chapter. 
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1.8 Chapter summary 

This chapter introduced the background of the study and provided motivation for 

conducting the study. The problem statement and a clear overview of the research 

aim and objectives are elaborated with the outline of the study. Therefore, the following 

chapter will provide more information in the literature review that guides the study. 
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Chapter 2: Literature review 

2.1 Introduction 

This chapter provides the theoretical background of the research and places the study 

into the global, regional and contextual framework. Amongst other things, the chapter 

highlights existing knowledge, practices and knowledge gaps in tourism and climate 

change mitigation and adaptation in protected areas. The chapter assumes a global 

overview, narrowing down to regional and local levels (South African). It presents 

empirical knowledge in tourism and climate change in protected areas, the role of 

tourism and contribution to climate change and provides more information on climate 

change mitigation and adaptation strategies by the tourism industry.  

2.2 An overview of the tourism industry 

Prior to the COVID-19 pandemic, the tourism industry was one of the fastest-growing 

economic sectors across the world (Nhamo, Dube & Chikodzi 2020a:353). Before the 

pandemic, the tourism sector was growing faster than the global economic growth 

rates (World Travel and Tourism Council-WTTC 2019:1). The UNWTO (2019:55) 

defines tourism “as a social, cultural and economic phenomenon which entails the 

movement of people to countries or places outside their usual environment for 

personal or business or professional purposes”. As far back as the 1950s, the tourism 

sector was acknowledged as a significant profitable sector, and it has emerged and 

spread all over the world (Pulido-Femandez & Sanchez-Lopez 2018:268).  

Tourism serves as a crucial economic sector that provides jobs and remuneration to 

individuals (Pandy 2017:1). According to Butgereit and Martinus (2018:38), the tourism 

industry plays an essential role in the Southern African region; it is seen as a significant 

contributor to the Gross Domestic Product (GDP) across many Southern African 

countries. In South Africa, the sector patrons 3% of the GDP of the country 

(Department of Tourism 2017:1). For many decades, the tourism sector has been the 

leading profit-making sector and the most significant contributor to the GDP 

(Department of Tourism 2018:1).  

Besides, the tourism sector acts as a tool for reducing poverty and inequality in both 

rich and developing countries (Meyer & Meyer 2015:198). It contributes to the 
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diversification of the local economy, attracting foreign exchange investment that leads 

to the improvement of the country’s balance of payments and the generation of jobs 

and income (Meyer & Meyer 2015:198). In 2017, the total spending of domestic and 

international tourists was about R227 billion (Statistics South Africa 2019:2). As of 

2018, about 5% of the employed population worked in the tourism sector (Statistics 

South Africa 2018:1).  

The tourism industry in South Africa also allows communities with abundant culture 

(cultural heritage) and history to turn their special assets for economic development 

(Sibisi & Abrahams 2018:190). Additionally, it contributes towards the non-economic 

benefits for the improvement of communities as well as helping in poverty reduction 

through employment creation (Mowforth & Munt 2016:20). Likewise, the sector 

contributes to conserving our diverse natural resources and promoting the South 

African diverse cultures (Rogerson 2016:322). However, some researcher argues that 

tourism promotes crime and encourages the exploitation of local indigenous people in 

cultural tourism (Canavan 2016:53). 

Apart from the centrality of the industry to the region together with the Southern African 

economy in particular, recent studies point to the climate vulnerability of this sensitive 

economic sector (Dube, Nhamo & Chikodzi 2020:1). The predominance of nature-

based tourism (responsible tourism that emerged as an alternative to the negative 

impacts of tourism activities on the natural environment (Oktay, Islek & Yasar 2016:47) 

on mountains, oceans, national parks, private game reserves, rivers and waterfalls 

means that the sector is exposed to harsh weather events, including floods, heatwaves 

and droughts (Dube, Mearns, Mini & Chapungu 2018:2). 

2.3 The relationship between tourism and climate change  

Human-induced (anthropogenic) climate change has emerged as a global threat to the 

global economy, particularly tourism, given its reliance on nature. Climate change 

refers to a change in the condition of the climate that can be recognised by alterations 

in the mean and/ or the variability of its properties and that persists for an extended 

period, commonly decades or centuries (IPCC 2017:1). The Intergovernmental Panel 

on Climate Change- IPCC’s (2018:1) Special Report on 1.5°C noted that Sub-Saharan 

Africa falls with the places that are more exposed to the vagaries and effects of 

anthropogenic driven climate change. There is growing evidence of the impacts of 



21 

 

climate harsh climatic events on Southern Africa’s tourism economy (Hoogendoorn & 

Fitchett 2018b:742). 

As a consequence,  tourists (Dube & Nhamo 2020a:5), businesses (Dube & Nhamo 

2020b:2), academics and other stakeholders (Pandy & Rogerson 2018b:1) have been 

raising serious concerns about the effects of climate change on tourists attractions 

across the Southern African Development Community (SADC) region. Climate change 

adversely affects tourism in Southern Africa by degrading natural resources that are 

used as tourist attractions in the region, such as national parks, conservation areas, 

fauna and flora, and water resources (Rogerson 2016:1). Previous studies have 

shown that droughts and floods are some of the biggest threats to tourism, especially 

wildlife tourism (Serdeczny, Adams & Baarsch 2016:1585). 

According to Ma and Kirilenko (2019:3), tourism has a twin correlation with climate and 

weather. Climate, together with weather, is an essential factor in tourism that 

influences the operation of tourism businesses (Gössling, Abegg & Steiger 2016:1). 

Dube and Nhamo (2020f:28) pointed out that tourism has an impact on and is affected 

by the climate change on facilities, activities and the environment in which tourism 

takes place. Climate influences tourism as well, as it serves as an essential factor for 

motivating tourists about a specific tourism destination (Sifolo & Henama 2018:191). 

For tourism, especially nature-based tourism, to thrive, absolute climate conditions are 

needed for activities and tourists to experience an enjoyable holiday (Dube & Nhamo 

2020b:29). Many tourist attractions depend on the ideal climatic conditions and natural 

resources such as water, wildlife and ecological diversity (Becken 2015:59). To 

support this, nature-based and adventure tourism highly depends on ideal climate 

(favourable weather conditions that allow tourists to undertake tourism and participate 

in tourism activities) and weather, with activities such as skiing, hiking, water rafting, 

game viewing and bird watching largely depend on prevailing weather conditions 

(Fitchett 2018:1). 

Climate variability and change are predicted to undermine or fundamentally change 

the raw materials (natural resource base) on which various types of tourism depend 

(Pandy 2017:1). Climate variability is the discrepancies in the mean condition and 
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other climate statistics at all spatial and temporal scales beyond weather events (IPCC 

2016:557).  

According to Dubois, Geron, Gösslings and Hall (2016:339), the correlation between 

tourism and climate change is quite complicated. Tourism contributes to climate 

change and is a victim of climate change through the emission of Greenhouse Gases-

GHGs (Michailidou et al. 2016:2). Pandy (2017:5) stated that it is vital to recognise 

that beyond the increasing levels of risks and impacts caused by climate change on 

tourism, the sector is also a culprit of climate change. The tourism sector serves as a 

significant individual donor to climate change as it contributes about 8% to global 

carbon emissions (Lenzen et al. 2018:1). The tourism sector has been ranked or 

placed as a donor sector and suffers from climate change worldwide (Pang, 

MaCkercher & Prideaux 2015:4). “Tourism is often described as an industry that both 

add to climate change and impacted upon by climate change” (Dube & Nhamo 

2018:113). 

According to Pandy (2017:2), the observed temperature in the Southern African 

countries is higher than temperatures of other areas globally, with estimates for 3.4 

Degrees Celsius in the overall yearly temperature when we compare to the period of 

1980-1999 with 2080-2099. The impacts as a result of climate change on the southern 

African region, even as predicted by the climate scientists, are the increase in rainfall 

variability, late occurrence rain period and early occurrence of harsh climatic events 

such as floods, droughts, storms and wildfires (Rogerson 2016:322).  

The occurrence of extreme weather events related to climate change indicates a 

critical threat to wildlife and tourism in southern Africa (Midgely & Bond 2015:823). The 

effects of climate change include increased water shortage, threatening wildlife 

resources (wild animals, wild plants and their habitat), and wildlife-dependant 

livelihoods (Sifolo & Henama 2016:192). Fundamentally, the tourism sector is within 

sectors that are severely affected by climate change in the world (Su, Hall & Ozanne 

2018:92). 

Climate change is a crucial component affecting localised economic growth futures 

connected to tourism. South Africa is one of the places more vulnerable to climate 

change-induced impacts across the world (Hoogerndoorn, Grant & Fitchett 2016:59; 
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Rogerson 2016b:322). The consequences of climate change on the economy of South 

Africa are becoming significantly harsh (Steyn & Spencer 2015:1). From 2015 to 2018, 

South Africa’s iconic destination area, Cape Town, suffered the worst drought with 

ramifications such as water restrictions for the city’s accommodation sector and 

tourism (Dube, Nhamo & Chikodzi 2018:5). The drought led to the infamous Day Zero, 

a day in the taps of Cape Town that were predicted to run dry (Dube et al. 2016:5). 

The daily water supply was severely restricted, compromising tourism in the area (Otto 

et al. 2018:1). The restrictions anticipated during the prolonged period of drought in 

Cape Town from 2015 to 2016 affected the region and the promotion of tourism 

activities, especially nature-based tourism (Swemmer et al. 2018:1). 

There are growing concerns that tourism has negative impacts on the natural 

environment by producing GHGs, which are the main drivers of global warming a 

critical driver of the climate change phenomenon through travel, accommodation and 

activities that produce greenhouse gas emissions (Dube & Nhamo 2019c:1). The 

tourism industry is the fastest growing industry globally, which is projected to grow on 

an exponential level in the future with its carbon footprint (Dube & Nhamo 2020d:94).  

According to Schwirplies and Ziegler (2017:1278), coastal and marine tourism are 

especially exposed to climate change. As a result of climate change, harsh climatic 

events cause sea levels to rise, resulting in the destruction and degradation of coastal 

tourism assets (Gössling, Hall & Scott 2018:773). A South African example of rising 

sea levels resulting from climate change is the sea level rise induced flood risk to two 

coastal towns in the Eastern Cape province (Fitchett, Grant & Hoogendoorn 2016a:3). 

The mentioned climate change impacts affect tourism in many countries around the 

world (Hoogendoorn & Fitchett 2018b:752). The negative impacts of climate change, 

including the high frequency of floods, droughts, wildfires with high intensity of tropical 

cyclones, have major consequences on the vulnerable tourism sector (Fitchett 

2018:1). 

2.4 Tourism and climate change in protected areas 

Tourism in the Southern African region is mostly nature-based, together with flora and 

fauna, including other essential attractions as the primary contributor to its growth. 

Moreover, the sector is affected by climate-induced extreme weather events (Dube & 

Nhamo 2020a:1; Dube & Nhamo 2020c:1). Studies by several scholars have 
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demonstrated how the sector, particularly nature-based tourism, remains susceptible 

to the impacts of climate change. The impacts of climate change such as extreme 

weather events, droughts, floods and heatwaves put pressure on wildlife in many 

protected areas, including national parks around the world (Midgley & Bond 2015:2). 

The International Union for Conservation of Nature-IUCN (2016:3) define protected 

areas as areas of land or sea that is particularly reserved for the conservation of 

biodiversity and ecosystem, of the natural environment and the correlated cultural 

resources and is managed by legal means  

Kilungu, Leemans, Munishi and Amelung (2017:375) observed that animal migration 

patterns in the Serengeti national park are changing due to climate changes, 

consequently threatening some species and undermining seasonal tourism 

operations. Dube and Nhamo's (2019a:10) study shows climate change in South 

African national parks, Kruger National Park (KNP). They found that KNP is negatively 

affected by climate change and extreme climatic events such as floods and droughts. 

Increased incidence of droughts in KNP, as observed by Dube and Nhamo (2019a:8), 

results in an increased death rate among animals and disrupts the natural ecosystems. 

Van Wilgen (2016:5) stated that the high heat intensity in protected areas is a 

considerable challenge to the animals including the natural environment. Further, 

Dube and Nhamo (2019a:9) observed that extreme weather events threaten and 

undermine the operations and services of tourism and infrastructure because they 

have enduring impacts on the natural environment. The extreme weather events affect 

the development and sustainability of nature-based tourism (Dube & Nhamo 2019a:9). 

As a result of climate change and extreme weather events, bush encroachment will 

occur in many protected areas in semi-arid environments (Midgley & Bond 2015:5). 

Besides national parks, private nature reserves, which are crucial tourism 

establishments in the region and the country, are also suffering the fate. Private nature 

reserves in the semi-arid areas are significantly at risk of climatic variations and harsh 

climatic phenomena since the natural area is the principal tourism place in these 

establishments (Nyaupane & Chhetri 2015:95). The climatic variations on nature-

based tourism are severe because the sector is vulnerable to climate change and 

operates on the natural environment (Preston-Whyte & Watson 2015:130). Climate 

change drastically affects the climate suitability of nature-based tourism destinations 
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and their capacity to undertake tourism (La Jeunesse, Cirelli, Aubin & Larrue 

2016:981; Jeffrey & Bleasdale 2017:191).  

As a result of the multifaceted impacts of droughts, tourism operations get affected in 

terms of water usage, wildlife behaviour and distribution, and the quality of the natural 

environment due to severe drought (Hoogendoorn, Mentjies, Kelso & Fitchett 

2019:309). The impacts of droughts on the natural environment tend last longer than 

the climatic impacts (Swemmer et al. 2018:1). According to Dube and Nhamo 

(2020a:1), climate change and variability have caused considerable challenges to the 

natural (biophysical) environment, affecting and compromising the natural 

environment including flora and fauna. 

2.5 The role of tourism and its contribution to climate change 

As already seen, the tourism industry is the primary driver of global warming that 

causes climate change; therefore, it is necessary to understand how tourism 

contributes to climate change to devise mitigation measures (Dube & Nhamo 2019a:5; 

Dube & Nhamo 2020f:3). The contribution of tourism to climate change is a relevant 

aspect because tourism contributes about 8% of total GHG emissions globally (Lenzen 

et al. 2018:522). Tourism contributes to climate change in several ways. Transport as 

a part of the tourism industry provides accessibility and it plays a crucial role as an 

influencer for tourism promotion and development (Campa, Lopez-lambas & Guirao 

2016:44). Together, the aviation and tourism sectors contribute over five percent of 

total global carbon emissions, with the aviation industry contributing three percent 

alone (Schäfer & Waitz 2014:1). 

The relationship between tourism and transport is evident because the former cannot 

operate or exist without the latter (Cavallaro, Galati & Nocera 2020:2). The travel 

sector is a massive donor to GHG emissions produced by the tourism industry, 

accounting for 75% of the net emission and is anticipated to grow more in the future 

(Peeters, Higham, Kutzner, Cohen & Gössling 2016:30). Transport within destination 

areas causes negative impacts on the environment such as air pollution, 

environmental degradation and GHG emission (Cavallaro et al. 2020:2). In particular, 

the tourism industry strongly depends on the aviation sector, which is a significant 

contributor to GHG emissions that cause global warming, the main driver of climate 
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change (Dube & Nhamo 2019a:6). The aviation sector alone accounts for 3% of the 

total GHG emission attributed to tourism (Dube & Nhamo 2019a:6). 

There is mounting evidence indicating that tourism negatively impacts the natural 

environment through the production of GHG emissions, which are the main drivers of 

climate change and extreme weather conditions, through travel, accommodation, and 

activities (Dube & Nhamo 2020c:1). A study by Dube and Nhamo (2020f:7) observed 

that “one other main source of GHG emission comes from the hospitality sector 

through lighting, heating, cooling and cooking in establishments that use electricity 

produced from coal”. Moreover, as the tourism industry continues to grow 

exponentially in the future, so is the carbon footprint produced by the industry (Dube 

& Nhamo 2020b:94). 

Consequently, the impacts of climate change are not evenly spread. This emphasises 

the need for tourism operators to implement different approaches to deal with climatic 

change and its impacts on tourism (Scott, Hall & Gössling 2016:933). The way with 

which the effects of climate change manifest into the environment makes it difficult for 

the tourism industry to plan for ways to tackle these impacts (Becken, Zammit & 

Hendrikx 2015:430; Craig & Feng 2018:351). However, it is within the benefit of the 

tourism industry, which is both suffering and a contributor to climate change, to include 

mitigation together with adaptions strategies in their planning framework to tackle 

climate change, not only for ethical reasons but for the preserving and sustaining the 

natural environment in which tourism depends on (Mackay & Spencer 2017:45). 

2.6 Climate change mitigation and adaptation strategies 

As observed above, the tourism industry donates heavily to global warming and 

climate change (Hoogendoorn & Fitchett 2018a:7). Therefore, it is within the interest 

of the sector to reduce and adapt to climate change to limit the harmful impacts to be 

reached (Csete & Szecsi 2015:477). Shakeela and Becken (2015:65) argue that the 

recent truth of climate change is inevitable, it continues to grow due to unrestricted 

past environmental impacts and emissions. They further point out that the tourism 

industry needs to infuse in applying adaptive and mitigation strategies that seek to 

improve and maintain the wellbeing of the environment upon which the tourism 

operates (Shakeela & Becken 2015:65). 
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Climatic variation is a significant environmental problem facing the world (Jamaliah & 

Powell 2017:1). The science of this is that strategies to deal with the causes and 

outcomes of climate change need a solution across all countries through a joint and 

cooperative effort of all nations (DEA 2015:9). According to Denton, Wilbanks, 

Abeysinghe, Burton and Gao (2017:1101), the fifth IPCC assessment report calls for 

a form of development that combines adaption and mitigation to acquire the goal of 

sustainable tourism development. The primary purpose of this approach is to recover 

from climate change impacts and adapt to climate change (New, Liverman, Schroeder 

& Anderson 2016:1). 

The importance of mitigating and adapting to climate change with regards to the law 

and science is that South Africa is exceptionally susceptible and exposed to climate 

change in its socio-economic as well as the environmental context (DEA 2015:8). 

Climate change mitigation and adaptation will enable the country to respond 

successfully to the impacts posed by climate change and extreme weather events.  

Climate change adaptation needs a thorough knowledge regarding the exposure of 

the environmental systems as well as the strategic growth and management 

alternatives to enhance the adaptive capacity of the systems to deal with the outcomes 

of climate change (Joyce et al. 2018:516). Consequently, the importance of adaptation 

measures to climate change indicates the necessity of climate-smart tourism 

operations to reduce the negative impact posed by climate change on the environment 

and tourism business operations (Elum et al. 2017:248). 

Climate change mitigation and adaptation measures are critical when responding to 

climate change impacts on the tourism industry (Zhao, Yan, Wang, Tang, Wu, Ding & 

Song 2018:85). Responding to climatic variations can be reached by successfully 

merging the emissions reductions and facilitating adaptation strategies (Zhao et al. 

2018:85). Employing mitigation and adaptation strategies results in a win-win scenario 

that creates a low-carbon pattern and ensures a sustainable growth future for tourism 

(Zhao et al. 2018:85). 

According to the national climate change response white paper by the DEA (2015:11), 

“South Africa’s response to climate change has two objectives. The first one is to 

successfully manage the irreversible impacts of climate change through interventions 
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that develop and sustain South Africa’s social, economic and environmental resilience 

and emergency adaptive capacity. The second objective is to make a fair contribution 

to the global effort to minimise the GHG concentration on the atmosphere to avoid the 

harmful effects that come with global warming as a result of climate change”. 

The common mitigation and adaptation measures in South Africa include adopting a 

carbon budget approach that will enable companies (including tourism companies) to 

reduce their carbon emission and utilising the National GHG Emissions Trajectory 

Range where the outcomes of mitigation measures can be evaluated (DEA 2015:5). 

In the biodiversity or natural environment sector, the government's mitigation and 

adaptation measure to climate change involves expanding protected areas and 

national parks in their adaptation planning process to respond to climate change 

(Department of Environmental Affairs and Tourism-DEAT 2018:30). 

Despite the above mentioned, most adaptation strategies are still focused on 

minimising sensitivity to daily climatic display by preventing risk, advance recognition 

systems as well as the management of water demand (Ziervogel et al. 2015:6). 

Consequently, the country has little experience in implementing the adaptation 

measures and programmes associated with long-term climate change (Ziervogel & 

Zermoglio 2015:133). According to Ziervogel et al. (2015:6), South Africa has little 

practical knowledge and expertise regarding climate change adaptation tracking and 

assessment. However, the government has prioritised this issue at the national level 

and is participating in research to investigate the design, procedures and 

implementation systems to observe and monitor adaptation strategies to climate 

change (Doria, Boyd, Tompkins & Adger 2019:810). 

2.7 Tourism climate change mitigation and adaptation strategies  

In the history of the earth’s climate, studies indicate that the climate of the earth has 

gone through changes that led to remarkably warmer temperatures across the globe 

(Smith & Holmes 2019:403). The changes occurring in the climate show that the world 

is continuously facing severe challenges that are inevitable and are influencing the 

natural environment in which tourism is heavily reliant (Simpson, Scott & Trotz 

2016:80). These challenges require all the tourism industry sectors to adopt measures 

to respond to climatic variation (Hoogendoorm et al. 2016:59). 
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Mukogo (2015:20) argues that “the tourism sector is the fastest growing industry which 

plays an essential role in the economic development of a country, especially in 

developing countries, therefore, the industry can make enormous contributions 

towards tackling or mitigating and adapting to the challenges posed by climate 

change”. This will enable the tourism industry to guide towards adapting and 

supporting environment-friendly operations and promoting green practices (Scott, 

Dawson & Jones 2018:577). The tourism industry has the capabilities to develop into 

a sustainable industry if it can put forward solid and adequate practices to respond to 

climate change (Pollock 2018:30). Practices that the industry can adopt include the 

following: 

According to Dube and Mearns (2019:200), some hotels are turning to adopt the green 

building code in the construction of hotels in a bid to respond to the challenge of 

climate change. One such example is Hotel Verde Cape Town Airport, a green building 

hotel designed to be environmentally friendly, with installed energy-saving equipment, 

water-efficient and run on renewable energy (Dube & Mearns 2019:200). This 

drastically reduces the carbon footprint of the hotel and renders it a climate-resilient 

building. According to Booyens and Rogerson (2016:391), Hotel Verde Cape Town 

Airport has on-site greywater recycling systems, on-site composting systems, utilise 

solar collector and wind power plant for the production of up to 14% of the hotel’s 

energy. They further add that the hotel offers incentives to guests (tourists) for not 

utilising the heat or climate control and not washing and replacing linen and towels 

daily. 

Environmentally friendly buildings are used as a way to educate people (including 

tourists and tourism owners) about the importance of adopting green practices and 

possible ways of reducing our carbon footprint (Diana & Victor 2015:27). In response 

to water shortages induced by climate change such as those we have seen in Cape 

Town in 2018, many hotels around the world include reusing bed linen and towels, 

placement of cards or signs at key water consumptions points and encouraging 

tourists to use water responsibly (Page, Essex & Causevic 2018:57). They educate 

staff about acceptable saving water practices and installing faucet aerators and dual-

flush toilet systems (Dinarescos & Sauri 2015:623). This points out that the water-
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saving measures are cost-effective and reduce the costs of operating, thus, increasing 

the profit margins. 

A study about promoting responsible water use in the United States conducted by Han 

and Hyun (2018:87) confirms that reusing towel programmes and measures support 

saving and sustainable water use. Tourism operations and activities put pressure on 

the production and demand for energy, which causes more damage and degradation 

to the ecosystem and the natural environment because of the buildings and 

infrastructure it needs (Parpairi 2017:170). Energy is an essential aspect of life; it acts 

as an indispensable element in most emerging countries (Türkoglu & Kardogan 

2018:53. Energy resources are the main factors that indicate a country’s level of 

development (Türkoglu & Kardogan 2018:54), therefore, efficient energy consumption 

has become a severe issue.  

Energy efficiency is defined by Ganda and Ngwakwe (2016:86) as the means that the 

policies, technologies and strategies used to tackle the challenges of residential, 

commercial and national energy to minimise the financial costs and GHG emissions 

that cause global warming. Since the 1980s, there has been growing concerns about 

the fact that using fossil fuels as a way for generating energy causes global warming, 

therefore, improving energy efficiency has been a better strategy for reducing the GHG 

emission that causes global warming, which in turn, causes climate change (Ang 

2016:574). 

As the population continues to grow, the needs of tourists for luxurious holiday 

experiences continue to grow as well, therefore, the need for responsible energy 

consumption is a must to achieve the future sustainability of the tourism industry and 

livelihood (Singh, Syal, Sue & Korkmaz 2015:302). Türkoglu and Kardogan (2018:55) 

pointed out that with the increased rate of population growth, technological 

developments and increasing living standards, the energy demand is also increasing. 

For this reason, a consistent policy is a must for the tourism (hospitality) sector to 

ensure a sustainable tourism industry and to minimise the problems posed by climatic 

variation due to global warming (Kocaslan 2017:53). 

According to Hotel Energy Solutions-HES (2011:20), various studies indicate that the 

accommodation sector has the capabilities to save at least 10 to 15% of the energy 
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they use. Bruns-Smith, Choy, Chong and Verma (2015:35) state that the industry can 

employ several sustainable and environmental measures to minimise and conserve 

energy consumption.  

In the Southern African region, climate change adaptation is of enormous concern 

given the vulnerability of its dependence on nature-based tourism in protected areas 

(Kupika, Gandiwa, Kativu & Nhamo 2016:14). Wildlife resources in protected areas 

have the tendency to develop mechanisms to cope with the impacts of climate change 

(Kupika et al. 2016:14). In spite of the fact that wildlife has the ability to adapt to the 

impacts of climate change naturally, some researchers argue that the identified 

impacts of climate change might deserve mitigation strategies (Sheikh, Corn, Leggett 

& Folger 2006:637). On the other hand, wildlife managers intervened in adaptation 

measures by manipulating the wildlife habitats and resources to respond to climate 

change (Prato 2009:923). 

Climate change mitigation is also a major concern in protected areas. Mitigating to 

climate change in response to climate change in the nature reserves and wildlife sector 

include adopting effective use of fossil fuels, renewable energy such as solar and wind 

power, and expanding the forest areas to remove more greenhouse gases (especially 

carbon dioxide) from the atmosphere (Kupika at al. 2016:14) 

Given the precise relationship between climate change and tourism, especially to 

nature reserves, this study seeks to investigate the impact and response of nature 

reserves on climate change-induced extreme weather events. The study’s central 

question is how climate change has affected nature reserves in South Africa. The 

second question is about determining how nature reserves respond to the impacts of 

climate change in both mitigation and adaptation. 

2.8 Conclusion  

In this chapter, it appears that tourism is a significant economic industry in Southern 

African countries including South Africa. For many decades, the tourism sector has 

been the leading profit-making sector and the most significant contributor to the GDP 

of the country. Consequently, the tourism sector is a contributor to climate change. 

Tourism contributes to climate change with 5% of GHG emissions. The impacts of 

extreme weather conditions because of climate change undermine tourism operations. 
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Given that tourism is a contributor and a victim of climate change, there is a need for 

the tourism industry to devise measures to mitigate and adapt to climate change to 

ensure a sustainable tourism industry. Green building, energy efficiency, water-saving, 

and other strategies to promote nature-based tourism such as wildlife tourism are 

mitigation and adaptation practices that the hospitality industry can use to mitigate and 

adapt to climate change. 
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Chapter 3: Research Methodology 

3.1 Introduction 

The selection of a relevant methodology for a research study depends on the 

dynamics of the research topic as it locates the limitations and academic standards 

that form the study (Makhaola 2015:34). Methodology “is the philosophical framework 

with which the research is conducted or the formulation upon which the research is 

based” (Brown 2006:361). Consequently, the objective of this chapter is to explain the 

methodologies which were utilised in this research study. This chapter also covers 

aspects such as the research design, data collection methods, data analysis, data 

management and ethical considerations. 

3.2 Research Design 

The study adopted the pragmatism philosophy, which informed the use of the mixed-

methods research design. Johnson, Onwuegbuzie and Turner (2007:112) define 

pragmatism as a modern philosophy that provides the theory of knowledge that 

informs the research design and argumentation for mixing qualitative and quantitative 

research methods. Pragmatism originated as a philosophical movement in the late 19th 

century (Maxcy 2003:51) as a paradigm to close the gap between the structuralist 

orientation and scientific approaches of aged methods and the sailing orientation of 

advanced techniques (Creswell 2013:88; Creswell & Clark 2011:88). 

The primary assumption of the pragmatism approach is that there is no sole objective 

reality, however, the subjective inquiry can be conducted (Erlandson, Harris, Skipper 

& Allen 1993:28). Goles and Hirschheim (2000:249) pointed out that “the process of 

acquiring knowledge is a continuum rather than two opposing and mutually exclusive 

poles of either objectivity and subjectivity”. By using a pragmatism approach, the 

researcher employed qualitative and quantitative research design (Creswell 2015b:25) 

to examine, understand and explain the distinctive aspects of the same phenomenon 

(Maree 2016:309). According to Pansiri (2006:191), a pragmatism approach 

emphasises employing an excellent technique to answer the main research question. 

This study also followed a case study approach. Yin (2014:16) explains a case study 

research “as an empirical inquiry that investigates a contemporary phenomenon 

(case) in-depth and within its real-world context especially when the boundaries 
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between phenomenon and context may not be evident.” Yin (2014:17) argued that a 

case study research inquiry emphasises that a single result in a research study 

depends on multiple sources of data and evidence bearing from the same point.  

Yin (2014:20) further states that “a case study research approach enabled the 

researcher to answer the how, what and why research questions in a real-life context”, 

namely Phinda Private Game Reserve. The researcher took a formal standing and 

employed a broad observation approach based on two principles; a look at the study 

area as a whole with an open-minded attitude advised by (Verschuren 2003) and 

adopt various methods of data triangulation focused on dispelling the tunnel vision. 

The case study research approach was used to answer the following research 

questions: what are the impacts of climate variability and change on Phinda Private 

Game Reserve? How is Phinda Private Game Reserve mitigating climate change in 

its tourism business operations’ value chain? How is Phinda Private Game Reserve 

adapting to climate change impacts? A similar study conducted by Dube (2018) also 

utilised a case study research approach. Saunders, Lewis and Thornhill (2016:184) 

further point out that when following a case study research, the researcher is able to 

understand the dynamics of the topic and acquire broad knowledge gathered about 

the subject matter.  

This study made use of a triangulation mixed-methods research design. A mixed-

methods research design allowed the researcher to use both qualitative and 

quantitative research designs without the limitations of using either qualitative or 

quantitative research design (Maree 2016:313). According to Maree (2016:313), a 

mixed-methods research design collects, analyses, and combines qualitative and 

quantitative research designs to understand a research problem completely. The 

purpose using triangulation, mixed-method research design aims to acquire different 

but complementary data on the same topic (Morse 1991:120). The triangulation mixed-

method research design allowed the researcher to combine the qualitative and 

quantitative strengths and weaknesses to directly compare and contrast the qualitative 

and quantitative results (Patton 2014:232). When using a mixed-methods research 

design, the researcher can form insight into the natural world matters based on the 

pragmatism approach (Patton 2014:232).  
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Exploratory and descriptive research methods were used in this research study. 

Exploratory research is a research technique that investigates and examines cases 

that are not analysed and presented better to understand the issues (Marshall & 

Rossman 2006:262). Descriptive research is a research approach that allows the 

researcher to acquire a holistic picture of the matter being explored and bring out how 

issues are related to each other (Bumberg, Cooper & Schindler 2005:21). Descriptive 

research enabled the researcher to answer questions related to climate variability and 

change impacts on the selected private game reserve’s tourism operations. In 

contrast, exploratory research allowed the researcher to explain how the selected 

game reserve is mitigating and adapting its tourism business operations’ value chain 

to respond to climate change. 

3.3 Study area 

The study area for this study is Phinda Private Game Reserve. This study area was 

selected because it is a well-known and one of the luxury private game reserves in 

South Africa (&Beyond 2021:3). Besides, it is economically, ecologically and culturally 

significant. Lastly, there are limited studies conducted on this private game reserve.  

Phinda Private Game Reserve is a privately owned game reserve named after the 

Zulu name called “Phinda”, meaning the return in the sense of conservation (Africa 

Foundation 2016:8). The reserve was established in 1991 in KwaZulu-Natal province 

between the Mkuze Game Reserve and iSimangaliso Wetland Park (&Beyond 2015:3) 

with the vision of creating responsible and sustainable conservation through 

responsible tourism. Phinda Private Game Reserve covers 23 000ha of conservation 

land (&Beyond 2014:3).  

The reserve was the first Big Five private game reserve established in KZN (&Beyond 

2015:3). The reserve has particular plants that are endemic to this area due to its 

coastal rainfall pattern. The reserve prefers a lush green environment commonly 

referred to as the Seven Worlds of Wonders (&Beyond 2015:3). According to &Beyond 

(2015:4) “the seven distinct habitats allow for a much greater variation in species and 

landscapes”. The seven unique habitats include the sand forest, which shelters many 

animals, including the Big Five and over 415 species of birds (Highbeam 2007:2).  
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Phinda Private Game Reserve receives an average of about 1 000mm of rainfall 

annually (&Beyond 2021:6), with rainfall expected any time of the year. Usually, the 

rainfall is short-lived and comes in the form of short cloud bursts of thunderstorms. 

The area is generally warm, with the Indian Ocean playing a controlling factor. 

Summer temperatures can be very high, with a daily range of temperatures between 

25°C and 35°C (&Beyond 2021:6). 

 

Figure 3.1: Phinda Private Game Reserve, KwaZulu-Natal, Hluhluwe. Source: Rostro-García, Kamler 

and Hunter (2015:4) 

3.4 Study population 

According to Hair, Celsi, Money, Samouel and Page (2015:165), a population “is an 

entire group of individuals, objects or elements to which a research project applies”. 

Identifying the population is a crucial stage of the research (Matjeka 2012:77). The 

population for this study included the employees at the Phinda Private Game Reserve, 

managers from the parent company, namely &Beyond, to the selected traditional 

community leaders. In the process of the study, the researcher interacted with the 

directors, managing directors, sustainability managers, tour guides, game rangers, 
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conservationists, facilities managers, community leaders, frontline staff, maintenance 

staff and general workers. The aim was to acquire a holistic understanding of how this 

important business is affected by climate change and how it is dealing with the impacts 

of climate variability and change. 

In order to capture the experiences and relevant events at the game reserve, the study 

considered only employees who had worked for five years or more at the game reserve 

because of their experience and knowledge about climatic changes in the area. Other 

criteria for participant selection included participant availability, experience and 

knowledge of climate change and its impacts. In total, 30 in-depth interviews were 

conducted with staff members and stakeholders as shown in Table 3.1. 

Table 3.1: A brief overview of the selection criteria and knowledge required from participants 

Group Number of 
interviewees 

Information required 

Facilities 
managers 

2 Information on green facilities design, cost of mitigation and 
adaptation technologies, cost of impacts of climate change on 
tourism infrastructure and facilities, challenges and 
opportunities. 

Directors 2 Knowledge about behavioural changes that are being 
employed to reduce greenhouse gas emissions of the tourism 
business 

Managing 
directors 

2 Anticipated opportunities of going green. 

Sustainability 
manager/ 
Conservationists 

2 Information on carbon emissions reduction targets, 
sustainability reports, climate change mitigation and 
adaptation plans, and sustainability projects to offset carbon 
emissions. 

Tour guides 4 
 

Observed impacts of extreme weather events on tourism 
infrastructure and feedback from tourists. 

Game rangers 5 Observed extreme weather events on the selected private 
game reserves. 

Housekeepers 4 Knowledge about the strategies that have been implemented 
to respond to climate change. 

General workers 
and frontline staff 

4 Technologies to minimise the adverse outcomes of climatic 
variation and harsh climatic events in tourists at the selected 
private game reserves. 

Community 
leaders 

5 Information about the climatic trends in the area and the 
impacts of climate change (extreme weather events) affecting 
the area. 

 

3.5 Sampling and description of the sample 

Sampling is an integral part of qualitative and quantitative research methods (Dube 

2018:63). Kumar (2014:229) defines sampling “as selecting a few from a more 

extensive group as the basis for estimating or predicting the prevalence of an unknown 

piece of information”. Sampling makes research to be more accurate and economical 
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(Showkat & Parveen 2017:1). Probability (such as simple random sampling) and non-

probability sampling (convergence sampling, quota sampling, non-random sampling 

and snowball sampling) are the two methods utilised in numerous studies. 

In this study, the researcher used a non-probability sampling method to select the 

participants who were willing to participate in the research. Non-probability sampling 

is a sampling method that uses non-random methods to select the sample (Maree 

2016:198). In this method, the researcher studied, explored and analysed specific 

phenomena to collect relevant and accurate information from the participants 

(Showkat & Parveen 2017:5). The researcher chose this sampling method because, 

according to Maree (2016:198), it is time, cost-effective and easy to apply (Showkat & 

Parveen 2017:5). 

The study used a purposive sampling method. Purposive sampling is a sampling 

method that allows the researcher to select participants according to their knowledge 

and judgment while keeping the main objectives of the research in mind (Showkat & 

Parveen 2017:7). The purposive sampling method was used to select the relevant 

participants (sustainability managers, managers, owners, directors, conservationists, 

tour guides, game ranges, and frontline staff and community members) because it is 

the appropriate sampling method to select the participants who have the adequate 

experience and judgement about the climatic changes of Phinda Private Game 

Reserve. 

The purposive sampling approach was also used to select the key informants. To 

recruit the participants, the researcher looked at their job description and the number 

of years they have been working for Phinda private game reserve. Data collected 

included the history and experiences of extreme weather events, the impacts of 

climate variability and change, climatic trends, mitigation and adaptation measures in 

response to climate variability and change. The purposive sampling technique was 

selected on the basis of its effectiveness in selecting respondents with the relevant 

information to address the objectives of the study. The researcher used a purposive 

sampling technique to select the relevant participants for the study. It is also cost-

effective and more accessible (Showkat & Parveen 2017:7). A referral sampling 

method was also used when selecting the community leaders that is defined as “word-

of-mouth referrals by other informant(s)” (Atkinson & Flint 2001:8). 
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In selecting the community members, the researcher interacted with the Phinda 

Private Game Reserve’s employees involved in Africa Foundation Project (employees 

who work with the community leaders in community development projects sponsored 

by Phinda Private Game Reserve) to request interviews with the community leaders. 

The language used during the interviews was the community leaders’ native language 

(isiZulu) because most of the community leaders were old people and for their 

understanding of the questions and in providing relevant answers. The community 

leaders were involved in the data collection for this study because they possess 

relevant and reliable knowledge about the history and experiences of the climatic 

changes of the area where Phinda Private Game Reserve is located. 

3.6 Pre-testing 

Pre-testing plays an essential role in identifying and eliminating measure errors that 

could harm the study's outcomes when conducting the research (Caspar, Peytcheva, 

Yan, Lee, Lui & Hu 2016:392). Caspar et al. (2016:392) defined pre-testing “as the 

collection of qualitative or quantitative techniques and activities that allow researchers 

to assess the research tools that will be deployed to eliminate errors that may be 

missed during the development”. Pre-testing acts as an effective way of enhancing 

accuracy in the qualitative data collection process (Bowden, Fox-Rushby, Nyandieka 

& Wanjau 2002:322). When pre-testing, various activities designed to evaluate the 

ability of data collection methods are utilised to achieve the adequacy of field 

processes (Caspar et al. 2016:392).  

A pilot study was used as a pre-testing technique for this study because it acts as a 

foundation of good quality research, and it is an essential step in research as it is used 

in all types of research studies (Hazzi & Maldaon 2015:53). According to Polit, Beck 

and Hugler (2001:342), “a pilot study is a feasibility study conducted on a small-scale 

version of a study or a trial run conducted in preparation for broader research,” and it 

is a process conducted as a way of pre-testing the data collection methods (Baker 

2014:122). The data collection method that was pre-tested is the interview questions. 

The pre-testing or pilot study was done in February 2021. Prior to the pilot study, the 

researcher set up an online meeting to conduct the pilot study with the private game 

reserve managers (key informants) due to the presence and spread of COVID-19 in 

the country and the adherence to the nation’s lockdown restrictions.  
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During pre-testing, the researcher focused on evaluating language proficiency and 

content effectiveness of the data collection method, administering questions to the 

participants and setting a timer for the estimated completion time to assess the length 

of full interview delivery and improving methodological skills. The researcher took 

notes of these observations to improve the questions further. The researcher collected 

more information about the research area, which helped in identifying potential 

problems that could arise in the research process during fieldwork and data collection, 

especially from certain sections of participants. 

3.7 Data collection methods 

Various data collection methods were used to collect data in this study, which were in 

line with qualitative (in-depth interviews and field observation) and quantitative 

(archival data and secondary data) research design. Using various research 

instruments allowed the triangulation of data from different sources, ensuring its 

internal and external validity. While some methods address a single research objective 

or question, other instruments are designed to collect data for multiple research 

objectives or questions. Lancaster (2015:1) pointed out that collecting data using 

various methods aims to increase reliability and validity of the results because different 

methods are used to collect data from multiple sources to answer a single research 

question.  

The research methods used to collect data are field observations and in-depth 

interviews. The fieldwork was conducted in May 2021 at Phinda Private Game 

Reserve. The researcher first conducted interviews followed by field observations. The 

last methods to be undertaken was archival and secondary data analysis. The data 

collected through interviews was collected until data saturation was reached. The 

targeted study population was asked about the climate change trends and impacts, 

adaptation strategies and mitigation measures at the game reserve (See Annexure A). 

3.7.1 In-depth interviews 

In-depth Interviews are used as a data collection method in social sciences, where the 

purpose is to reveal other people’s views, descriptions, and perspectives on the 

subject matter that are addressed (Jentoft & Olsen 2019:182). This method enabled 

the researcher to determine whether the participants understood the question, and the 

researcher had the flexibility to vary the structure and wording to suit the conditions 
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(Dube 2018:57). Furthermore, Kumar (2014:5) indicated that in-depth interviews allow 

the researcher to re-order the questions simultaneously, maintaining a natural flow. 

The interviews were conducted with the reserve’s employees, ranging from senior 

management such as hospitality and tourism managers, lodge managers, 

conservations managers, kitchen staff, game rangers, tour guides, operations staff, 

and community leaders. The interviews with the staff members were used in this 

research to answer the research questions. They are used as a pragmatic and efficient 

methodology for cost-effectively collecting data (Gilchrist & Williams 1999:74). It is 

regarded as the most flexible method of collecting data. It provides participants with 

more space and freedom to share their perspectives on the research topic and expand 

on the topic beyond the researcher’s intent (Lokot 2021:4). 

The researcher chose this method because it allowed the researcher to obtain more 

knowledge and insight into the research topic and gather more knowledge to answer 

research questions from experts in the field (McKenna, Iwasaki, Stewart & Main 

2011:387). Besides, interviews enabled the researcher to gather expert knowledge on 

the topic (Taylor & Blake 2015:153). Through the use of the interviews, the researcher 

was able to collect more knowledge about climatic changes, the impacts of climate 

variability and change, and extreme weather events that had occurred at Phinda 

Private Game Reserve and the area and how it is affecting the tourism operations’ 

value chain as well as the knowledge about the adaptation and mitigation strategies 

in combating climate change. 

When selecting the interviewees, the researcher used a referral sampling method. The 

researcher requested at least five participants from each department (sustainability 

and conservation department, financial department, maintenance department, 

operations department and IT department) at the game reserve to acquire as much 

information as possible. However, in some of the departments, it was challenging to 

get the requested number of participants because they were unavailable. Semi-

structured interviews were conducted using an interview guide. The guide comprised 

various questions such as those that focused on climatic trends, impacts on flora, 

fauna, infrastructure, tourists, employees, aesthetics, and the game reserve as these 

categories are the ones that are mostly affected by climate change and they are vital 

in their overall tourism operations and services. Other critical questions that were 
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covered in the research include those regarding mitigation and possible adaptation 

strategies that are being taken and can be taken to alleviate the impacts of climate 

variability and change. 

Before the fieldwork, the researcher arranged interview appointments in advance 

through emails and telephone to identify the critical informants before the interviews. 

The interviews were conducted in May 2021 at Phinda Private Game Reserve (Forest 

and Mountain lodge) with the staff members and the surrounding communities 

(Mqobokazi and Makhasa) with the community leaders. However, the Covid-19 

communication during the interviews was severely affected as some of the 

participants, especially the community leaders, were not entirely comfortable during 

the interviews even when the masks were on.  During the interviews, the researcher 

started each interview process by introducing herself to the participants, explaining the 

research objectives and interview procedures and explaining confidentiality and 

anonymity issues to the participants. As part of ethical consideration, the researcher 

requested permission from the participants to interview them and record their 

interviews. When they agreed to participate in the interviews, they provided verbal 

consent. While explaining the critical issues to the participants, the researcher-

maintained eye contact with the participants to build and establish rapport. 

During the interviews, the researcher took notes and noted questions where further 

probing was needed. When the participants provided negative or short answers, a 

follow-up question was asked to refine the answers further. With the express 

permission of the interviewees, the interviews were recorded using a digital voice 

recorder for onward transcription. The interviews took on average an hour to complete 

whereas those with other staff members (IT staff, financial staff, tour guides and game 

rangers) took between 20 and 30 minutes. Staff interviews were customised to talk to 

the operational side of the work and its interface with the subject of the research, while 

the community members’ interviews were about the history of climatic changes and 

extreme weather events of the area. 

3.7.2 Field observations 

Field observation is a widely used tool that is part of the triangulation process both in 

qualitative and quantitative research and is commonly used in social and educational 

research (Punch 2014:112). Considering the research question, the purpose of using 
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this method in this study was to obtain the context of the reserve and observe some 

key aspects of the reserve such as water holes and try to see if there are any traces 

of impacts of climate variability and change. The observer was on the lookout for 

evidence of bush encroachment, erosion, evidence of climate mitigation and 

adaptation measures such as water harvesting, green building design initiatives and 

other adaption measures at the various lodges (Forest and Mountain lodge) located 

within Phinda Private Game Reserve. 

After prior permission from Phinda Private Game Reserve, observations were 

conducted with the assistance of game reserve staff to help explain some features, 

particularly on the impacts of climate variability and change, adaptation and mitigation 

strategies employed at Phinda Private Game Reserve. As Dube (2018:56) describes, 

notes in a narrative form, pictures and videos of the landscapes were taken and all 

observations were collected in a detailed manner. Professionalism and objectivity 

were maintained to guarantee independence and impartiality and guarantee the data's 

integrity and reliability as described by Kumar (2014:5). 

3.7.3 Archival data 

According to Jones (2010:1008), archival data analysis is any data that other people 

previously collected. Archival data analysis captures real-time information over time 

and maintains previous measurements for retrievals and visualisation (Stehle & Kitchin 

2020:354). Stehle and Kitchin (2020:354) argued that although previously observed 

real-time data becomes out of date, rapidly changing displays quickly and storing 

longitudinal information is not a trivial task, the added context of previous 

measurements is useful for analyses of changing cities and from contextually 

understanding current observations. This method allows researchers to analyse data 

pulled from existing records such as census data, court records, personal letters and 

old newspapers (Gonzales & Meyers 2018:1). The study obtained archival data 

climate data (temperature and rainfall data) from the South African Weather Station at 

Mbazwana meteorological station. The climate data was analysed to study the 

aggregated temperature and rainfall over the years and see how the area's climate is 

changing. 
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3.7.4 Secondary data 

Secondary data analysis is defined as the analysis of data collected by other people 

from another primary purpose (Johnston 2014:619). The use of secondary data 

analysis is increasing given its broad access to archived records in today’s digital time 

(Middleton, Beaman, Blyth, Hughes, Neale, Philips & Salter 2014:54). This method 

was selected because of its ability to provide the researcher with extensive data sets, 

which will not ordinarily be possible for primary research (Chow & Kennedy 2014:57). 

Secondary data was conducted to triangulate information on climate change mitigation 

and adaptation strategies that Phinda Private Game Reserve employed in response 

to climate change impacts.  

In this study, archival data analysis was conducted to obtain data on extreme weather 

events and climatic trends through climate data in the area where Phinda Private 

Game reserve is located (Hluhluwe) because the data is always recorded and 

available. The climate data was obtained from South African Weather Services at 

Mbazwana meteorological station located 50km from Phinda Private Game Reserve. 

The collected climate data was analysed using a Mann Kendall trend test analysis to 

acquire, interpret and present the climate data to observe the increase or decrease in 

rainfall and temperature in the area. 

3.8 Internal and External validity 

Validity refers to the degree to which an instrument can measure what it should 

measure (Blumberg et al. 2005:18). Internal and external validity are significant 

components when conducting a research study (Baldwin 2018:31). Internal validity 

assesses how the study is designed, conducted and analysed to answer the research 

questions (Andrade 2018:499). In contrast, external validity examines the manner in 

which the results of the study are generalisable to other contexts (Juni, Altman & Egger 

2001:87). 

To ensure the validity of the study and results, a relevant methodology (research 

design) was chosen and carefully conducted to respond to the research objectives 

and answer the research questions by initiating a logical link between the research 

objectives and questions. A thorough methodological study of the methods used by 

similar studies was done to improve and ensure content validity. The primary data 

collection method (interviews) was pre-tested to ensure the questions' content 
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accuracy and language competency. As part of ensuring external validity, triangulation 

and paralleling of the procedure were conducted (Hanumanthappa 2014:56).  

3.9 Data analysis 

According to Marshall and Rossman (1999:150), data analysis is described as a 

“process of bringing order, structure and meaning to the mass of collected data”. It 

makes information meaningful, explaining and theorising, which means searching for 

general statements between data categories (Schwandt 2007:6). For qualitative data, 

content and thematic analysis were used (Cohen, Manion & Morrison 2013:561). 

According to Maree (2016:112), content analysis is an important technique that allows 

the researcher to reveal and explain behaviours, context, locations, people and 

events. On the other hand, a thematic analysis is defined as a method that focuses on 

the theme inspection of aggregate data (Makhaola 2015:40). The data analysis was 

done using NVivo. The interview transcripts and field observation notes were fully read 

to understand the problems from a holistic perspective and the files were uploaded on 

NVivo for coding.  

NVivo is described as a software developed by the QSR International for analysing 

qualitative data (Philips & Lu 2017:1). This software allowed the researcher to store, 

manage, organise and analyse unstructured data from such as audio recordings 

(Philips & Lu 2017:1). NVivo was used in this study because it allows the researcher 

to organise raw data, build relationships among the data, and assign and develop data 

to create a report and provide results (Philips and Zwicky 2017:3). Also, this technique 

has been used by many researchers to analyse qualitative data (Insua, Lantz & 

Armstrong 2018:141). 
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Figure 3.2: Steps to analysing interviews and field observation transcript. Source: Terry, Hayfield, 

Clarke & Braun (2017:28). 

The first step in the analysis of interview and field observation transcripts is 

familiarisation. This step requires the researcher to actively interact with the data by 

listening and watching if the dataset is audio or video (Terry et al. 2017:28). Generating 

codes is the second step in the analysis of transcripts. This step requires the 

researcher to make meaningful codes attached to a specific segment of the dataset 

(Terry et al. 2017:30). This step is followed by theme development, which involves 

examining the clarifications to determine the relationships between them and the 

researcher uses prior knowledge (Scott & Usher 2011:98). Scott and Usher (2011:98) 

pointed out that a series of general developments shows that individual relationships 

are strong under the examined setting. 

  

Then, the researcher moves to reviewing and redefining the themes. At this stage, the 

researcher evaluates whether the themes work well with the coded data, the dataset 

and the research objectives and questions (Terry et al. 2017:37). This involves writing 

the analysis (Terry et al. 2017:42), formalising these philosophical structures and 

drawing inferences from cases at other times and places (Scott & Usher 2011:99). 

 

As part of data analysis, the researcher ran a time series analysis using a Mann-

Kendall trend test analysis to analyse the precipitation and climate (temperature. 

Step 1:
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According to Alhaji, Yusuf, Edet, Celestine and Agbo (2018:3), the Mann-Kendall trend 

test is a “non-parametric test for identifying trends in time series data. It is a statistical 

test widely used for the analysis of trends in climatology and in hydrologic time series”. 

Statistical analysis was done to measure the standard error, standard deviation, 

average and interval reliability (Ayyub & McCuen 2011:105).  They further pointed out 

that a Mann-Kendall trend test is often used to detect monotomic changes or trends in 

a series of environmental data, climate data and hydrological data (Alhaji et al. 

2018:3).  

The benefit of using this test is that it does not need the data to be distributed 

appropriately and the values are evaluated as an ordered time-series (Alhaji et al. 

2018:3). The Mann-Kendall test was conducted using the XLSTAT. Graphs were 

plotted using the Microsoft Excel sheet and were used to study the trends (variations) 

of these parameters (temperature increase or decrease and rainfall increase or 

decrease). The data were analysed to deduce any changes in the climate in trends 

occurring in the private game reserve and were represented with graphs. 

3.10 Data management  

Sanjeeva (2018:3) define research data management “as the effective handling of 

information that is created in the course of research”. In addition, she stated that data 

management is an important part of the study. Research data management includes 

planning and creating, organising, structuring and preparing data for and storing it, 

sharing it with others or storing it for a long time (Sanjeeva 2018:3). The researcher 

managed and stored the research data in cloud storage (Google Drive) so that no one 

other than the researcher and the supervisor could view or access the data. The data 

were also stored in an encrypted file and password-protected. The data will be 

destroyed post-publication once the mandatory five years of research publication 

elapse. 

3.11 Ethical Considerations  

Ethical considerations were given serious attention during the planning, fieldwork and 

reporting of results. The research was conducted in accordance with the Vaal 

University of Technology’s Research Ethics Policy, ethics reference number 

FREC/HS/02/10/2020/6.1.2. Ethics approval was obtained first before any fieldwork 

was conducted. To conduct the research, permission was sought from the 
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management of the private game reserve first. A thorough briefing of the aim and 

objectives of the study was outlined, together with a sample of questions for a face-to-

face interview with the key informants to obtain approval. A written consent letter to 

conduct the study was sought from the highest decision-makers of the game reserve 

investigated. The high decision-makers were employees who were in leadership and 

high management positions. Informed consent, anonymity and aggregate reporting 

were some of the standards adopted to ensure ethical behaviour during fieldwork. The 

collected data were only used in this research and only the supervisor and the student 

can access it. 
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Chapter 4: Results and discussions   

4.1 Introduction 

This chapter highlights findings on the evidence of climate variability and change 

impacts at Phinda private game reserve. The chapter seeks to answer the first 

research question of this research study. The chapter is divided into two sections. The 

first section looks at climate variability and change evidence at Phinda Private Game 

Reserve. The second section looks at the impact of rainfall and other climatic events 

at Phinda Private Game Reserve.  

4.2 Evidence of climate change and variability at Phinda Private Game Reserve 

The study found that the average annual maximum temperature in the area had 

increased over the period of study, 1995 to 2020 (Figure 4.1). On the other hand, the 

minimum temperature had also decreased over the same period of study, pointing to 

an increased variance between the maximum and minimum temperatures. The 

average annual maximum temperature over the period had increased from an average 

of 26.5°C to about 27.3°C, signifying an annual average temperature increase of about 

0.8°C over 26 years. The average maximum temperature for the area was determined 

to be about 26.9°C with a standard deviation of 0.97. 

  

Figure 4.1: Maximum and minimum temperatures for Mbazwana Meteorological Station 1995-2020 

Given that the computed p-value was 0.190, which is greater than the significant alpha 

0.05, the annual average temperature increase was statistically insignificant. On the 

contrary, there was a statistically significant decline in annual average temperature 

decrease as it declined from about 17.5°C to about 16.3°C marking a decline of about 

1.2°C. The p-value was found to be 0.009, which is lower than the significant alpha of 

0.05. 
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Although there was a statistically insignificant average annual temperature, a look at 

the monthly and daily maximum temperature revealed that while some months had 

not witnessed a significant increase in temperature, other months had experienced a 

significant temperature increase. To be precise, four months had witnessed 

statistically significant maximum temperature, namely February, May, June and July, 

as indicated in Table 4.1. Generally, all months showed that maximum temperatures 

were increasing, although this increase was not statistically significant. Only one 

month (February) in summer witnessed a statistically significant increase in 

temperature while the winter months (June and July) showed signs of significant 

warming. May recorded the highest significant temperature increase where the 

temperatures pushed into the mid-20s. 

Table 4.1: Months with significant temperature increase  C, Hluhluwe (significant alpha is 0. 05) 

Month p-value Opening 

Temperature 

Closing 

Temperature 

Temperature 

Increase 

Monthly 

Average 

Temperature 

Standard 

Deviation 

February 0.049 29 30.2 1.2 29.8 1.167 

May 0.007 25 27 2 25.9 1.074 

June 0.038 23.9 25.1 1.2 24.5 0.820 

July 0.012 23.8 24.9 1.1 23.7 1.285 

 

On the other hand, monthly temperatures for most months recorded a decline in 

minimum temperatures, except for March, April and May, where there were 

insignificant temperature changes. The rest of the months recorded a significant mean 

monthly temperature decline as indicated in Table 4.2. 

Table 4.2: Months with significant temperature decrease in °C, Hluhluwe  

Month p-
value 

Opening 
Temperature 

Closing 
Temperature 

Temperature 
Decline 

Long term 
Monthly 
Average 
Temperature 

Standard 
Deviation 

January 0.002 22 20 -2 21 1.071 

February 0.024 21.5 20 -1.5 20.8 1.086 

September 0.004 16.2 14 -2 15.5 1.209 

October 0.003 17 16 -1 17.1 1.269 

November 0.007 20 18 -2 18.8 1.116 

December 0.015 22 19 -3 20.2 1.109 

The area where Phinda is located (Hluhluwe) was experiencing a statistically 

significant number of hot days and sultry days, as indicated in Figure 4.2. This is in 

line with the anticipated increase in the number of hot days globally. The study found 



51 

 

that the number of extremely hot days (above 40°C) is concentrated between October, 

November, December, January and then, again in April. The highest number of 

extremely hot days was reported in December. 

 

Figure 4.2: Trend in the number of hot and extremely hot days in Hluhluwe 1997 to 2020 

While the increase in average maximum temperature was expected, the decline in 

monthly minimum temperature was an unexpected occurrence, as ordinarily, the 

observation is that temperature trends are on the increase globally (Intergovernmental 

Panel on Climate Change-IPCC 2018:5). The increase in monthly and by proxy daily 

temperature and a decline in minimum temperature means that the daily temperature 

ranges for the area can be quite high on some days, which could have various impacts 

on human physiology and temperament.  

The same occurrence has implications on energy use at the Phinda Private Game 

Reserve, especially at the lodges and camps, as it increases energy demand for 

cooling and heating purposes. Energy demands would increase during the day for 

cooling purposes and air conditioners would be needed to warm up the places during 

the night or early hours when the temperature drops drastically. During the day, 

temperatures are very high, with some days showing temperatures surpassing the 

40°C temperature mark (Figure 4.2). The demand for cooling will be high, while 

extremely low temperatures will escalate the demand for heating through air 

conditioners and geysers. An increased use of air conditioners inevitably will lead to 

more energy use and more carbon emissions, which could create a spiral for global 

warming since the lodge is not carbon neutral. 

The observed warming in the winter months resonates well with other findings from 

elsewhere in the world where the warming of winter months is threatening tourist 

activities such as the Winter Olympics (Scott, Hall & Gössling 2015:8). In Southern 

Africa, the warming of winters is expected to affect the sustainability of snow at Afriski 
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Mountain Resort in Lesotho. Some animal species that thrive in winter can have long-

lasting impacts on game reserves, such as Phinda Private Game Reserve. This 

assertion resonates well with observations by Marshall, Gothard and Williams 

(2020:54), who noted that an increase in winter temperature has lasting impacts on 

insects and spring phenology complexly and requested research in determining the 

net losers and winners for such a development. 

4.2.1 Impact of temperature increase on tourism’s operations at Phinda Private 

Game Reserve 

The impact of extreme temperatures is particularly concerning for employees at 

Phinda who were the main focus of this study. There was an acknowledgment that the 

area is generally warm, the employees complained that the temperature was 

particularly high in Hluhluwe. The area's high humidity also worsened the temperature 

given its proximity to the Indian Ocean (a warm ocean) and the St Lucia Wetlands 

Park and other rivers that act as sources of humidity. The impacts of warming in the 

area profoundly impacted employees’ performance with many complaining of heat 

fatigue on certain days. Besides, community members from host communities 

complained of battling to sleep on very warm days because of excessive heat. 

Of the employees who participated in the study, 75% indicated that they sometimes 

experienced difficulty sleeping at night due to the heat. The most affected employees 

were those with no access to air-conditioned rooms. The employees who used fans 

on hot days were not entirely happy because they felt fans recycle and blow off hot 

air. Therefore, it makes little sense to switch them on. Disturbed sleep due to heat was 

of particular concern to tour guides, given their work schedule. Respondent XV 

indicated that:  

“on very hot days, we battle to sleep. Given that we have to work long hours 

and wake up early in time for the morning drive, it becomes particularly 

challenging as we are always tired”. 

Disturbed sleep is particularly challenging as it threatens employee performance and 

alertness in a very demanding sector. Studies conducted in other parts of the world 

indicate that lack of sleep is also increasing in those parts with dire consequences for 

people. Matsui (2017:1) noted that warmer nights were defined as any night 

temperatures above 25°C. Given that sleep is a physiological requirement, lack of 
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sleep is attributed to increased illness, particularly among people who suffer from heart 

diseases. Obradovich, Migliorini, Mednick and Fowler (2017:205) observed that lack 

of sleep was prevalent amongst the elderly in particular and was common amongst 

the marginalised. Women were seen to suffer the worst effects due to lack of sleep. 

Consequently, lack of sleep also increased people's susceptibility to diseases, chronic 

sickness and had an adverse impact on human beings' psychological and cognitive 

functioning. Therefore, there is a need to take steps that ensure the health and 

protection of tourists and tourism employees in such environments as disturbed sleep 

tends to be a common feature in the tourism sector within the Southern Africa region 

(Dube & Nhamo 2021:25). 

Regarding the operational side of things, high temperatures were reportedly 

challenging for staff working in the fields, including operations teams and rangers. The 

interviewed rangers indicated that their vehicles do not have roof coverings, which 

presented challenges, particularly on extremely hot days as they battle the direct 

sunlight heat. The rangers made concerted efforts to protect themselves against the 

heat by wearing hats and long shirts. Unfortunately, it did not make much of a 

difference. They also indicated that tourists are not patient on extremely hot days when 

they go out on game drives and often show signs of irritability when tour guides stop 

for commonly sighted species. Respondent XS noted that;  

“It is often challenging as tourists want to quickly go through the game drives 

and return to their rooms where it is cooler”.  

The effect of heat on tourists was also observed by hospitality staff who work at the 

lodge. These employees advised that on scorching days, tourists tend to want to 

spend time in their rooms and by the swimming pool to escape the heat. The high 

temperatures also affect the game viewing experience for the tourists as some of the 

animals, particularly the big cats, hide under trees and amongst the bushes due to the 

heat. Given that animals hide in trees during the day to avoid the heat, this inevitably 

affects game viewing and tourists' satisfaction taken at these times. 

The kitchen staff also complained that extremely hot days present challenges for their 

work as it becomes unbearably hot. On very hot days, the heat extraction fans, which 

ordinarily function as heat regulators, are incapable of reducing the heat levels in 

kitchens, making it difficult to work. Kitchen spaces might require an additional cooling 
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system to ensure that they are conducive for the working staff. In addition, staff working 

in the massage parlour also indicated that hot days are not conducive for massage 

treatments. It becomes uncomfortable to work because people tend to be sweaty. In 

an effort to resolve this challenge, their parlour temperatures are airconditioned at 

22°C, a temperature that was determined to be ideal for massage.  

The maintenance team that works at the lodges indicated that they have also been 

faced with an overrunning of air conditioners on hot days, resulting in more equipment 

malfunctioning. They reported that the demand for air conditioning maintenance and 

gas refill in such cases increases, a factor that can be attributed to increased usage. 

There were complaints about fridges and air conditioners not working properly during 

very hot days. This calls for gadget manufacturers to revise their product 

manufacturing to cater for the increase in temperatures. In some cases, the staff 

resorted to pre-cooling rooms before tourists arrive so that when tourists check-in, the 

rooms are at the right temperature. This pushes up energy costs and the carbon 

footprint of tourism operations. Encompassing green building design can be an 

alternative way to deal with these challenges. 

The Information and Technology (IT) team complained that infrastructure had to be 

repaired frequently during extremely hot days. SFPs (small form-factor pluggable), 

servers and bit switches were reported to be particularly vulnerable to excessive heat. 

In particular, the SFP at the Mountain Lodge was reportedly getting burnt more often 

than other areas when temperatures were very high. The increased need for 

maintenance and IT maintenance escalated operational costs. Communication was 

also disrupted by such occurrences in and around the lodge, which is a challenge. The 

SFP temperature sensitivity and their effect on functionality are well documented by 

Kodet, Panek and Prochazka (2015:18). Given the demand for connectivity (Satake 

2019:33), some chances of disrupted communication can affect tourist satisfaction and 

experience in such instances. 

Besides the impact of temperature on human and tourism infrastructure, the rising 

temperature was observed to hurt bird species in the game reserve. Employees 

indicated that most birds populate near roofs on very hot days and in some cases, 

they just fall and die. The vulnerability of birds to excessive temperature is 

documented, with studies indicating that birds struggle to survive temperatures over 
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the mid-30s (Moagi, Bourne, Cunningham, Jansen & Ngcamphalala 2021:242). 

According to Moagi et al. (2021:242), when temperatures are between 35° C and 

40°C, birds reduce foraging efficiency, body weight and reduce breeding success. The 

study also revealed that the number of sweltering and extremely hot days has been 

increasing over the years. This is a disturbing trend as Phinda considers birding as 

one of its unique tourism offerings. Continued death of birds can negatively affect bird 

sighting and tourist satisfaction for birders. 

4.3 Rainfall pattern and its impacts on tourism operations and other climatic events 

at Phinda Private Game Reserve 

4.3.1 Rainfall pattern and its impacts on tourism operations at Phinda Private Game 

Reserve 

Rainfall in Hluhluwe occurs mainly in summer, with rainfall expected at any time of the 

year. It emerged from the climate data that the Hluhluwe area is witnessing a decline 

in the annual average amount of rainfall throughout the study. Nonetheless, this 

change was found to be statistically insignificant; however, this change is 

environmentally significant. The data from meteorological station indicate that rainfall 

has been decreasing on an annual basis (see Figure 4.3). Evidence shows that the 

area throughout the study, only seven years recorded rainfall amounts that were above 

the average rainfall for the area. Over the last ten years, only two years recorded 

rainfall that was above the average rainfall, namely 2011 and 2012. After that, the area 

has been receiving below average rainfall, which points towards drying episodes. 
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Figure 4.3: Annual rainfall pattern 1996 to 2020 

In 1999 and 2008, the area recorded the second driest or minimum amount of rainfall 

of 1mm, and this was against the average of 80mm and 133mm of rainfall per year. 

This indicates that there is an increase in the occurrence of drought in the area 

resulting in negative impacts on the vegetation, animals and water supply.  
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Figure 4.4: Bush encroachment. Source: Author. 

The increased occurrence of droughts in the reserve encourages bush encroachment 

and dryness in waterholes and wetlands. As a result, many woody plants, bushes and 

shrubs occupy the natural area, thereby compromising the grass for the grazing 

animals. Bush encroachment has severe negative threats to biodiversity and 

groundwater recharge. It emerged from the interviews that the water levels in many 

waterholes become very low during a period of drought and less rainfall. This 

negatively affects water-dependent animals like the Hippos and Crocodiles, which 

spend most of their time in the water.  

The year 2000 should have been a flood that would have resulted in the damage of 

tourism superstructure and infrastructure such as roads and dams could have been 

swept away. This was confirmed in an interview with the key informants. The game 

reserve can receive rainfall any time of the year, although this rainfall decreases 

significantly. Evidence shows that the highest rainfall amount was received in 2000. 

After that, rainfall has been in decline ever since. Evidence shows that between 1996 

and 2020, the area has been receiving below average expected rainfall, with the worst 
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ever recorded drought over the past two decades having been witnessed in 2015, 

which was a drought year that was induced and compounded by the El Niño (Funk, 

Davenport, Harrison, Magadzire, Galu & Galeid 2018: 591).  

There is also evidence that rainfall in the area is highly variable annually. This was 

also confirmed by interviews where interviewee XW stated that: 

“The rainfall pattern for the area used to be predictable, but recently, it has 

become difficult to predict because of the abnormal changes in the climate.” 

This sentiment was also echoed by several other respondents who pointed out the 

unpredictability of the rainfall pattern on an annual and seasonal basis in the area. As 

a result of climate abnormalities, the area receives late rainfall in summer and early 

rainfall during the winter months. It was reported that the rainfall in the area is normally 

short-lived and sometimes comes in the form of outbursts. This has consequences for 

road infrastructure as massive erosion in certain parts of the reserve ensues. This 

increases operational costs for road maintenance and can disrupt tourists’ movement, 

especially those who might not be using 4X4 vehicles. 

The maximum and most wet year over the 25 years was recorded in 2000. In that year, 

the area recorded a high rainfall amount of 1683mm against the annual rainfall 

average of 916mm. Monthly, some months have been witnessing record-high rainfall 

receipts with some months have witnessed as much as close to half or more than a 

quarter of rainfall expected in one year.  November and January seem to be witnessing 

some of the extremely wet days. Over the past periods, rainfall as high as more than 

200mm and above 300mm has been received in the area (See Figure 4.5). Such high 

volumes of rainfall are worrying, particularly their impacts on the infrastructure such as 

roads. The wettest month has been November 2000 followed by January 2021. A 

record amount of 386mm and 309mm was received in those months respectively. The 

occurrence of tropical cyclones was critical in increasing the average amount of rainfall 

received in some years. 
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Figure 4.5: Second highest and minimum rainfall received 

It was reported from the interviews that during heavy rainfall periods, the reserve 

becomes inaccessible to both the tourists and the employees due to damaged and 

muddy roads. Dams were reported to overflow, which caused some parts of the 

reserve to be blocked by the overflowing water. This compromised the game drive 

activities for the tourists and employees to go to work. Interviewee XW indicated that 

tourists’ vehicles including the game drive vehicles, get stuck on the muddy roads after 

heavy rainfall. This has negative impacts as it becomes impossible to conduct game 

drives and host outside dining and bush dinners and activities. However, there is 

evidence showing that the rainfall has been decreasing in the area over the past 25-

years 

On the overall month on monthly rainfall pattern, several months have been witnessing 

a decline in the amount of rainfall received. Table 4 shows that only two months have 

witnessed an increase in rainfall, although this was not statistically significant. The 

other months save, for May and September, have witnessed a decline in rainfall 

amounts.  

Table 4.3: Rainfall patterns in the area  

Month Increase Decrease Estimated change in 
average precipitation 

amount 

January  Yes From about 160mm to 
98mm 

February  Yes From about 90mm to 47mm 
(Statistically Significant) 

March  Yes   Increase from 96 to 105mm 

April   Yes From 99mm to 76mm 

May   Static Almost static at46mm 
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June   Yes From 41 to about 38mm 

July   Yes From about 45 to 39mm 

August   Yes From about 40 to 33mm 

September  Static  Almost static at about 50mm 

October  Yes From about 100mm to 
85mm 

November  Yes From about 130mm to 
98mm 

December Yes   From about 51mm to 80mm 

Source: Author  

February is the only month that has witnessed a statistically significant change in 

rainfall amount received, as shown in Figure 4.6, which saw rainfall on a downward 

spiral from 1996 to 2021.  

 

Figure 4.6: The decrease in February rainfall from 1996 to 2021 

A decrease in rainfall could indicate increased droughts, which could be problematic 

for flora and fauna in the game reserve. As a result of less rainfall and frequent 

drought, the waterholes, particularly the dams and some wetlands, show that they are 

stressed and taking a strain. Often, drought causes disturbances to the ecosystems 

because the overall primary productivity is repeatedly compromised. This could also 

affect the birth cycle of animals in the reserve and the game viewing quality in the 

reserve. 
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Evidence from field observations and interviews with key informants indicated that 

some sections of the reserve were battling bush encroachment, which can be traced 

back to the increased episodes of droughts. One interviewee had this to say: 

 “Bush encroachment is the biggest threat to the reserve”.  

It was further pointed out that animals such as lions, cheetah, leopards and hyenas 

were spread all over the reserve in previous years. Consequently, the animals started 

sharing the same habitat in recent years because some parts of the reserve are too 

thick and inhabitable for animals. As a result, the lions killed the cheetahs, and the 

mortality rate for cheetahs increased. 

Bush encroachment also causes a negative impact on the grazing animals because 

there is inadequate grass for the animals to graze. It was pointed out that bush 

encroachment disrupts game viewing by that the bush becomes too thick for the 

tourists to see the animals. This can adversely affect the tourist experience as the 

bush thickets compromise the game viewing quality. Due to the increased impact of 

bush encroachment and alien vegetation, operational costs were increased as more 

money was being invested in bush clearing to ensure the ecological integrity of the 

veld. 

Another interviewee confirmed that a severe drought occurred in previous years, 

resulting in some animals dying and the elephants drinking swimming pool water. 

During this period, the dams were dry to the extent that they had to transport water 

from the nearby communities to the reserve to supply the animals. As a result of this 

severe drought period, the trees and grass were dried out. In addition, some lodges 

were closed due to water shortages and employees were seconded to other lodges 

within the reserve and some employees were sent to Phinda Ngala in Mpumalanga. 

Fitchett, Grab and Thompson (2015:460) pointed out that a significant increase in 

drought occurrence will cause harm to the well-being of animals and the plant life-

cycle with a side effect on the producers and the whole food. 

Apart from unpredictable rainfall patterns, the area was also vulnerable to tropical 

cyclones and related storms. From archival data, it emerged that several tropical 

cyclones that have affected parts of KZN have impacted the game reserve. Some of 

the tropical cyclones that affected Phinda include Eloise in 2020/2021 and tropical 
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cyclone Domoina in January 1984. Tropical cyclones are often disruptive and 

destructive to tourism due to high amounts of rainfall, flooding and very high winds 

that destroy anything within the storm’s track. Floods habitually live large chunks of 

land eroded, and roads destroyed. 

Storms and freak storms were also increasing, according to evidence from the 

interviews. The costly storm occurred in the early months of 2021, resulting in the 

tent's damage covering the outside dining area for the tourists. This was massive 

damage for the reserve as this tent was a relaxing dining area for the tourists, 

especially during extremely hot days. The damage of this infrastructure had a negative 

impact on the operation costs and the experience for tourists because a large amount 

of money had to be invested in rebuilding the tent as the reserve management covered 

the costs. 

4.3.2 Lightning events 

Many previous studies projected an increase in global lightning events because of 

climate change over the coming century (Schumann & Huntrieser 2007:3823; Murray 

2016:115; Tost 2017:1125). Less rainfall over a long dry season and a delay at the 

end of the dry season increase the potential for lightning events and wildfires (Fill, 

Davis & Crandall 2019:5). It emerged from the interviews that the incident of lightning 

events in the area is increasing. This increase could be associated with less rainfall 

and extreme temperatures experienced by the area. A study by Romps, Seeley, 

Vollaro and Molinari (2014:851) found that lightning events increase with warmer 

temperatures.  

Lightning events usually occur during the summer months when the area is 

experiencing extreme temperatures. Interviewee XW indicated that:  

“Lightning is severe when it is extremely hot. The lightning event often lasts for 

an hour and then comes back to strike again; it can strike for about five times a 

day”. 

Several other respondents, including those from host communities, complained about 

the frequency and intensity of lightning in the area and how destructive it is. It was 

reported that lightning disrupted the power and communication network. Telephones 

and power lines get affected, making it difficult to communicate with other employees 



63 

 

and tourists in other lodges within the reserve and outside. Some interviewees 

mentioned that they are afraid of lightning and it becomes difficult and scary to work 

when there is a lightning event as some of them had been struck by lightning at their 

homes in the past.  

The lightning events also affect the tourists who come to visit the game reserve. Many 

of the outdoor activities cannot be undertaken during a lightning event. Activities such 

as game drives, beach vacation, turtle nesting conservation, outdoor dining and bush 

dining are compromised because it is unsafe for the employees to take tourists outside 

during such an event. However, some of the interviewees mentioned that most tourists 

usually spend time outside even when there is lightning because they find it fascinating 

to watch the lightning strikes.  

4.3.3 Sea level rise 

Since the 1980s, the sea level has been rising with increasing sophistication based on 

the output from climate change models (Stammer, van de Wal, Nicholls, Church, 

Cozannet, Lowe & Hinkle 2019:9232). The IPCC (2019:1) pointed out that the increase 

in sea level rise is essentially due to global warming and polar ice melting. This will 

result in coastal flooding and beach erosion, thereby putting a lot of pressure on 

coastal tourism activities. Studies indicate that the sea level is rising as the global 

temperatures continue to rise (Lindsey 2019:5). Sea level rise has devastating impacts 

on the coastal tourism activities, infrastructure and aquatic life on the sea. Sodwana 

Bay was used as a case study for this scenario. 

During a field observation, there was clear evidence of coastal erosion at some of the 

beach resorts that are part of the product offering by Phinda. At the Sodwana beach, 

trees that had previously grown into big trees and formed part of the coastal defence 

are being eroded from the seaside and dying off with roots exposed. This means future 

tidal activities can be even more damaging as the coastal defense is taken away. As 

the sea level rise and beach erosion progresses, many aquatic lives will suffer 

significantly. It was reported that the sea level rises due to the warming up of the ocean 

has negative implications on turtle nesting, habitat, behaviour and turtle conservation 

as the area is a critical breeding site for endangered turtles. Veelenturf, Sinclair, 

Paladino and Honarvaur (2020:10) pointed out that “as the sea level continues to rise, 
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many beaches will become steeper and narrower causing invincible berms along the 

vegetation line and the turtle could be the first to lose their nesting habitats. 

It was observed that as the sea level rises with coastal flooding due to global ocean 

warming up as a result of climate change, coastal erosion will likely increase. The 

erosion of the coastal areas has devastating impacts on the coastlines. This often 

results in n steep beaches and the beach becomes unpleasant or attractive for the 

tourists to enjoy the beach, mainly the sand, because almost all of the sand is washed 

away to the sea. 

The erosion of coastal beaches will affect coastal tourism and increase the 

vulnerability of beaches to climate change impacts and harsh weather conditions.  

Interviewee XW pointed out that the beach is becoming steep due to sea-level rise. 

This will have catastrophic implications for beach tourism as most tourists, especially 

international tourists, would no longer be intrigued to visit the beach. Beaches are at 

risk as a result of the rising sea level. Of significant concern to this study is the fact 

that Sodwana bay is a rich breeding ground for turtles. Increased coastal erosion is an 

imminent threat to turtle nesting sites with far-reaching implications on flora and fauna. 

The turtles are a part of the tourism product offering for tourists that visit Phinda. Given 

the disturbances caused by climate-related weather extreme events, the private game 

reserve had several initiatives in place to foster mitigation and adaption in build to 

ensure resilience and sustainability. 

4.4  Chapter Summary  

This chapter highlighted the impacts of climate change variability and change affecting 

the reserve’s tourism operations. It emerged from this chapter that climate variables 

such as temperatures, rainfall, drought, sea-level rise and incidents of lightning and 

storms events were amongst the impacts of the climate variability and change impacts 

affecting the game reserve’s tourism operations. The meteorological data indicated 

that the area is experiencing increased extreme temperatures, which had devastating 

impacts on employees and tourists. The rainfall trends were noted to decrease, 

thereby encouraging drought and bush encroachment. The sea-level rise, incidents of 

lightning events and storms were also increasing. As the result of these extreme 

climatic impacts, the game reserve needs to devise measures to mitigate and adapt 

to the implications posed by climate variability and change.  
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Chapter 5: Climate change mitigation and adaptation 

5.1 Introduction 

The tourism industry is one of the industries that contributes significantly to global 

warming and, consequently, climate change (Hoogendoorn & Fitchett 2018a:7). 

Therefore, it is in the interest of the tourism industry to reduce and adapt to climate 

change to limit the harmful impacts to be reached as the tourism industry is vulnerable 

to climate change (Csete & Szecsi 2015:477). There is an urgent need for practical 

solutions in responding to climate change whilst gaining from the tourism industry 

(Ojha, Ghimire, Pain, Nightingale, Khatri & Dhungana 2016:415). &Beyond is heavily 

biased in promoting responsible and sustainable tourism in all its tourism and safari 

operations (Dube, Nhamo & Mearns 2020:89). Responsible tourism practices at the 

national level in every country and practical actions are necessary for addressing and 

responding to environmental issues such as climate change, sea-level rise, water 

shortages, food shortages, energy consumption, new and renewed diseases and 

environmental refugees (Sifolo & Henama 2017:196).  

5.2 The electricity used by Phinda Private Game Reserve 

Given that Phinda Private Game Reserve uses electricity generated from Eskom to 

operate, the reserve also tries to reduce its energy consumption by using less energy 

to mitigate climate change impacts through efforts to enhance environmental 

performance and promote energy efficiency in all its lodges and offices. The game 

reserve closely monitors and reports on energy usage as a critical component of 

monitoring their carbon footprint and reports its energy usage through its annual 

impact assessment reports with ambitions of annual improvements. Phinda Private 

Game Reserve, as part of &Beyond, is one of the few companies that measures 

carbon emissions per tourist intending to continuously improve. In 2015, the company 

sought an ambitious target of reducing carbon footprint per tourist from 16kg per head 

to 14.7kg per head by 2020. However, emissions for properties in South Africa (Figure 

5.1) have remained higher than the group average factor attributed to the fact that 

South Africa’s electricity is carbon-intensive given the country’s reliance on coal driven 

electricity from Eskom. 
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Figure 5.1: Carbon footprint per head forecast to 2020 includes all business units. Source: &Beyond 

(2019:55) 

Phinda Private Game Reserve has not moved to solar like other properties owned by 

&Beyond, especially those located in Namibia and Botswana (Baker & Mearns 

2017:1). They currently rely on improving energy efficiency and using alternative 

energy sources to deal with their carbon budget. Among other measures, Phinda uses 

gas energy for a number of its kitchens as an alternative to electricity. Some 

appliances such as cooking stoves are run wholly on gas in various camps. 

As part of promoting energy efficiency, the company installed an energy efficient heat 

pump at Bayete staff camp. Heat pumps have been touted as one of the key strategies 

for reducing energy, promoting hotels sustainability and fighting climate change. 

(Bianco, Righi, Scarpa & Tagliafico 2017:329). Other initiatives include hanging 

laundry, which is not for emergence use. At Forest Lodge, the company installed 
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washing machines that have a fast spin-drying facility. The machines use centrifugal 

force, which assists in reducing tumble drying time and inadvertently saves electricity, 

which assists in cutting back on carbon emissions. 

To ensure that energy efficiency is one of the necessary measures to deal with the 

impacts of climate change, as a standard of good practice, the staff members are 

always encouraged to use energy effectively by turning off all the unattended 

machines and appliances such as switching off the lights at night and turning off the 

stoves when done cooking. Improving energy efficiency has been a better strategy for 

reducing the GHG emission that causes global warming, which causes climate change 

(Ang 2016:574).  

The reserve management purchases and uses eco-friendly appliances that use less 

electricity such as refrigerators, air-conditioners, washing machines and dryers to 

reduce their energy usage and cut electricity costs. They also encourage laundry staff 

not to use towel dryers during peak season as a way to reduce energy consumption. 

Due to climate change, the shortage of water resources has become a global 

challenge requiring measures to save water at every level. The use of semi-desert and 

desert plants as part of the garden landscape is also aimed at reducing water that is 

used for garden irrigation. The game reserve’s management installed low flow 

showerheads in tourists’ rooms to ensure water conservation and reduce the tourists' 

carbon footprint. Water-saving showerheads (Figure 5.2) are used as measures to 

adapt and mitigate climate change by using water responsibly. Studies indicate that 

low-flow showerheads can help save water and reduce energy consumption costs on 

water (Minami, Minoru & Yoshihiko 2015:4055). 
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Figure 5.2: Measures put in place to save water at Phinda Private Game Reserve: Author 

However, in as much as the reserve is doing what it can to reduce water usage, field 

observations revealed that some of the taps that were used in bathrooms and washing 

basins release a lot of water. The use of non-dual systems in toilets was also found to 

be a concern as it is heavy on water consumption. The continued use of water tubs is 

also worrying as it is often associated with high water consumption within the 

hospitality industry (Torres-Bagur, Ribas & Vila-Subirós 2019:3583; Gössling, Araña 

& Aguiar-Quintana 2019:273). This is something that might require additional attention 

at some time to ultimately reduce the water footprint of the game reserve. 
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Figure 5.3: Areas of potential high water consumption areas in Phinda’s accommodation. Source: 

Author  

The reserve reduces its carbon footprint of transporting water by making use of a local 

water bottling plant.  Some of the interviewees reported that one of the primary targets 

the reserve management is aiming at is to reduce plastic water bottles and use glass 

water bottles (Figure 5.4). By using glass water bottles, the reserve will minimise some 

of its impacts because glass water bottles are recyclable and have a minimal carbon 

footprint and lower environmental impact instead of using plastic water bottles and 

aluminium bottles (&Beyond 2020:69). This assists in addressing the challenge of 

ocean pollution and response and addresses the climate change issues associated 

with water transportation. 
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Figure 5.4: Glass water bottles. Source: Author. 

5.3 Climate change adaptation at Phinda  

Adapting to the changing climatic conditions by the tourism sector, especially private 

nature reserves, is of enormous importance in promoting sustainability in the tourism 

and the conservation industry and dealing with climate variability and change impacts. 

It emerged from the fieldwork that drought is one of the biggest challenges the reserve 

is facing due to climate change, which often results in water supply challenges in the 

reserve and the surrounding areas (Mqobokazi and Makhasa community). To respond 

to this threat, the reserve uses various water-saving techniques such as water 

harvesting. 

Water harvesting techniques to adapt to climate change by Phinda private game 

reserve were observed during a field observation in some of the reserve’s lodges. The 



71 

 

water tanks are placed near the buildings to collect water from the roof when it is 

raining through gutters into the storage tanks. The harvested water is generally used 

for domestic purposes, mainly during a drought and when there is a water shortage in 

the reserve. Sharma and Smakhtin (2016:3) pointed out that given the severity of 

drought and population growth, it is crucial to explore systematically the potential for 

rainwater harvesting, water conservation and water use to respond to climate change. 

Dinarescos and Sauri (2015:623) point out that water-saving measures are cost-

effective and reduce operating costs and increase profit margins. 

As the result of the increased episodes of droughts and less rainfall in the reserve, the 

reserve management has constructed several small earth dams to store water that 

animals can consume during the dry season and drought episodes (Figure 5.5). These 

are also significant reservoirs of aquatic life such as fish, crocodiles (Crocodylidae) 

and hippos (Hippopotamus amphibious). The small earth dams are used as a climate 

change adaptation strategy to address challenges imposed by droughts in the area. 

These are also valuable aesthetical properties for tourism and recreation purposes.  

 

Figure 5.5: Small earth dams as a climate adaptation strategy. Source: Author. 



72 

 

To ensure that water usage is kept at a minimum, the landscaping of the gardens is 

done using local plants that are well adapted to dry conditions, which limit the demands 

for watering. The surroundings are also lined with indigenous plants and trees, which 

help regulate the temperature around houses and the demand for air conditioning. 

Trees are critical for temperature regulation and also assist in climate change 

mitigation as they act as carbon sinks (see Dube & Nhamo 2021). 

One of the challenges faced by the world because of increased temperatures and 

drying is the increased risk of fire (Kumari & Pandey 2020:87). Fire poses a great risk 

to tourism infrastructure (Dube & Nhamo 2019c:2025) including lodges. To reduce the 

risk of fire, the lodge creates a fireguard around the establishment. In addition, fire 

hydrants are also installed (Figure 5.6) to deal with fire emergencies as most lodges 

are in proximity as the lodge sought to ensure minimal disturbances to the ecosystem. 

The lodges are equipped with a fire detection alarm system to reduce the damage 

caused by the fire in lodges should there be a fire. Interviewee XW mentioned that fire 

hydrants are installed to put out the flames of the fire to prevent the fire from destroying 

the property for protecting the nearby animals, vegetation, staff and tourists. Besides, 

it prevents the fire from spreading across the reserve when there is a fire outbreak 

caused by either people or had occurred naturally because of the extreme 

temperatures in the reserve. High-capacity fire hydrants are essential for reducing fire 

outbreaks (Lee, Kim & Lee 2021:1). 
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Figure 5.6: Technology put in place to deal with fire risk at Phinda. Source: Author 

In line with other conservation establishments, the company has constructed lodges 

using local materials including thatching, which assist in temperature regulation. 

Thatching assists in ensuring that buildings are warmer in winter and cooler in summer 

as grass used for thatching is a thermal insulator (Dube & Nhamo 2021b:177). This 

also reduces the demand for air-conditioning in establishments. In response to global 

warming and the need for cooling, the establishments are fitted with air-conditioners 

and cooling fans (Figure 5.7). This was confirmed during field observation. During the 

interviews, the interviewees pointed out that all the tourists’ rooms have air-

conditioners and ceiling fans to control the temperature and ensure comfortable 

temperatures. Interviewee XS reported that the air-conditioners are usually turned on 

before the guest can enter the room to allow the temperature to cool down.  
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Figure 5.7: Technology employed to adapt to increasing temperature  

The use of the dual invertors for cooling the rooms does not only address adaptation 

demands for the lodge but also talks to climate change mitigation. Dual investors are 

known for being energy efficient, which assists in cutting back on carbon emissions 

(Dube & Nhamo 2020:55). A study by Almogbel, Alkasmoul, Aldawsari, Alsulami and 

Alsuwailem (2020:191) revealed that air conditioners with invertors could use as little 

as 44% more energy than conventional airconditioners. Fans and air-conditioners 

were the appliances that some employees used to reduce the heat and increasing 

temperatures, especially when they find it difficult to sleep at night. The reserve 

management has also installed fans in the kitchens to regulate and cool down the heat 

for the employees that work in the kitchen.  

However, the design of some lodges was found to be faulty and not as promoting 

energy efficiency. Long walls to the roof and vast rooms, although creating a spacious 

atmosphere, are also problematic as they create large area space for heating or 

cooling, raising the demand for energy use. This could account for high energy usage 

and a bigger carbon footprint. 

To deal with the increasing temperatures, the reserve has swimming pools (private 

swimming pools) next to the tourists’ rooms and a community pool (Figure 5.8) for the 

tourists to use for enjoyment and swimming when experiencing heat stress caused by 

the high temperatures. The swimming pools allow the tourists to cool down from the 

high temperatures they experienced in the reserve when they were on game drives 

and when they were outside their rooms without air-conditioners and fans.  
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Figure 5.8: Community swimming pool and the private swimming pool for the tourists 

Ideal temperatures for the tourists are essential for ensuring that they enjoy holidays 

at every destination. The game reserve management has built traditional lantern-lit 

African Boma at the Forest lodge to ensure ambient temperature for the tourists when 

having outside dinner. The traditional lantern-lit African Boma is built with wood to 

allow the air to enter the space and allow the tourists to enjoy the area. Inside the 

Boma, the serve had ensured that the area had matured and tall trees provided a 

shade for the tourists during hot and extremely hot days. The traditional African Boma 

has an incredible temperature for relaxing and enjoying the food and the atmosphere 

around under the canopy of the stars. (Mkono 2011:253) 
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Figure 5.9: The traditional lantern-lit African Boma. Source: Author 

Increased incidents of droughts promote bush encroachment as seen earlier. To deal 

with bush encroachment caused by climate change, the reserve cut the encroaching 

bush to minimise the bush and clear the spaces. This method of cutting the bush is 

also an advantage to game viewing activities as tourists can be able to see the 

animals. The interviewees also mentioned that they sometimes spray herbicides in 

some parts of the bush. Burning some part of the bush or habitat to control the bush 

or grass regime is also implemented to deal with the frequent occurrence of bush 

caused by climate change and the increasing carbon dioxide in the atmosphere. 
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Figure 5.10: Cutting the bush as a strategy for dealing with bush encroachment. Source: Author. 

The reserve management also provides educational programs to encourage the staff 

members to conserve and use water responsibly and adapt to the increasing 

temperatures. It was reported that drinking water is one of the measures the reserve 

management is promoting and encouraging to adapt to the extreme heat and 

increasing temperatures. Other interviewees mentioned that they always drink water 

when working and they carry bottles of water when taking tourists to game drives for 

themselves and the tourists. They also pointed out that they usually wear long sleeve 

t-shirts, hats and cover their legs with thin blankets to protect themselves from the 

sunrays and the extreme heat caused by the extreme temperatures. In most cases, 

they use sunscreen as a prevention measure against the sun rays and they sometimes 

park under the tree shades to cool off. 

It came out from the interview that the coping strategy during the summer season, 

when the temperatures are extremely high, the reserve management and the tour 

guides and field guides sometimes reschedule the game drives, primarily the 
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afternoon game drives, because of the high temperatures. The afternoon game drives 

are usually conducted in the early evening when it is cool enough to take the tourists 

outside for game viewing. In support of this, a study conducted by Dube and Nhamo 

(2020c:6) pointed out that game drives activities should probably be rescheduled, 

particularly the afternoon game drives to be conducted in the early evening because 

of the extreme temperatures during the day.  

In attempting to deal with the impacts of soil erosion on the reserve caused by droughts 

and heavy rainfall as a result of climate change, the maintenance team graded and 

flattened the soil on the road. Some Interviewees reported that they often avoid off-

loading and use the designated trail road and do not step onto the vegetation when 

showing tourists the animals hiding in the bush or under the tree shades. They also 

mentioned that when they were fixing and rebuilding the tent destroyed by heavy 

rainfall and storms, they used strong materials to withstand heavy storms and floods.  

5.4 Animal research and conservation as an adaption strategy 

Research is necessary to protect and effectively conserve endangered species 

(&Beyond 2020:49). &Beyond has a formal agreement with the University of South 

Africa (Unisa) in identifying a sustainable need in their animal conservation and 

operations. Phinda has also invested enormously in developing its research base, 

impacting its wildlife management and conservation decisions. To protect animals 

against harsh climatic conditions, research animal coping mechanisms and 

conservation is vital. It enables wildlife managers and conservationists to investigate 

the importance of animals adapting to the extreme climatic conditions of climate 

change and global warming. 

Rhino without borders, an ocean without borders, the lionscape coalition and the 

African Pangolin working group, are some of the initiatives that &Beyond has in trying 

to protect and conserve the wildlife for tourism attraction and wildlife preservation. The 

Rhino without borders initiative was established to ensure rhino survival by creating a 

viable breeding population through the translocating of 100 rhinos from high-risk 

poaching areas in South Africa to the safety of wilderness in Botswana. In contrast, 

the ocean without borders aims to support and establish marine conservation areas to 

protect aquatic lives by working with the neighbouring communities and partners. 
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Africa’s lion population has decreased with the recent estimates of its population at an 

alarming 20 000 (&Beyond 2020:42), proving that lions are one of the endangered 

animals in the African region. The purpose of this initiative is to increase the number 

of wild lions by doubling it by 2050 and to recover from the last number of in over the 

past 25 years by strategically addressing the factors of humans in conflict, habitat loss, 

the legal trading of lions and illegal hunting of the lions. The African Pangolin working 

group was created to focus on reintroducing the pangolin species into suitable habitats 

and reverse the local extinction.  

5.5 Chapter Summary 

The chapter was aimed at discussing the mitigation and adaptation strategies 

employed by Phinda Private Game Reserve in responding to the impacts of climate 

variability and change. This chapter highlighted that the game reserve monitors its 

carbon footprint and energy usage and report on its annual impacts report. The 

reserve is also one company that measures carbon emissions per tourist. The use of 

glass water bottles and low-flow showerheads is one of the game reserve's measures 

to reduce its carbon footprint. It also came out from this chapter that the game reserve 

had installed fire hydrants, fans, air-conditioners, swimming pools and built traditional 

lantern African Boma to adapt to the extreme temperatures and extreme climatic 

conditions. Cutting of the bush is also a measure that the game reserve uses to deal 

with the frequent occurrence of bush encroachment. 
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Chapter 6: Conclusions and Recommendations 

6.1 Introduction 

This chapter seeks to provide conclusions, recommendations and limitations of this 

study. The conclusions of the study are drawn based on the study results, and the 

study's shortcomings are mentioned. Recommendations are made regarding the 

tourism climate change mitigation and adaptation strategies for private nature 

reserves. Limitations and the value of the study are highlighted. 

6.2 Evidence and impact of climate change  

The study was aimed at determining tourism climate change impact, mitigation and 

adaptation strategies at Phinda Private Game Reserve, KwaZulu-Natal, South Africa.  

The study sought to answer the following research questions: what are the climatic 

variables at Phinda Private Game Reserve? What are the impacts of climate change 

at Phinda Private Game Reserve’s tourism operations? What climate change 

mitigation strategies are adopted by Phinda Private Game Reserve’s tourism business 

operations’ value chain? Which adaptation strategies are being adopted by Phinda 

Private Game Reserve in responding to climate change impacts? 

 

The findings of the study indicate that the impacts of climate variability and change are 

increasing as evidenced by increasing temperatures in some months, a general 

decline in rainfall, increased occurrence of drought, increased occurrences of lightning 

events, sea-level rise and severe storms with adverse impacts on tourism and tourism 

operations at the game reserve. The increased occurrence of extreme weather events 

has resulted in several challenges for the game reserves, which calls for action to 

either mitigate or adapt to various climate change challenges. 

 

The study found that there is an increase in the number of extremely hot days with 

temperatures above 35 °C and 40 °C.  This development has far-reaching implications 

on flora, fauna, and tourism role players at the game reserve. Birds were reportedly 

quite vulnerable as some fell off to death on some extremely hot days as the number 

of heatwaves increased. As part of its tourism operations, Phinda also takes its tourists 

to the coastal areas where turtles are nestling. An increase in temperature is likely to 
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upset the reproduction of turtles as soil and sand temperatures rise where turtles 

breed.  

The increase of extremely hot days has adverse impacts on the employees and the 

tourists. The employees were experiencing difficulties sleeping at night due to heat 

stress from soaring night temperatures, which tends to affect their workplace 

performance. On the other hand, tourists showed signs of irritability as a result of 

extreme temperatures during game drives. An account from field guides revealed that 

an increase in temperature was also found to have a damaging impact on 

telecommunication infrastructure, aiming to ensure internet connectivity to guests and 

employees alike. 

On an annual basis, the study found that although the area receives rainfall throughout 

the year, there has been a decrease in the annual average amount of rainfall between 

1996 and 2020. On a month-to-month basis, all months except December witnessed 

a general decline in rainfall receipts. The worst drought experienced in 2015 was 

attributed mainly to El Niño and worsened by climate change. Some intense drought 

episodes have also been observed. Droughts have a devastating impact on the water 

supply, affecting tourism employees and drinking water for animals. Droughts have 

led to some staff camps being shut down in the past with employees being deployed 

elsewhere. In addition, droughts have placed an additional burden on bush 

encroachment, which is a challenge from a tourism and conservation perspective. 

Over the past decade, only two years recorded rainfall above the average rainfall 

namely 2011 and 2012. The decrease in rainfall had devastating impacts on the 

vegetation, animals and water supply. Evidence also showed that the area received 

the highest rainfall amount in 2000. The game reserve was also found to be equally 

vulnerable to tropical cyclones and has faced the backlash of the increased incidence 

of tropical cyclones in the area.  The participants reported that rainfall in the area is 

ordinarily short-lived and it often comes in outbursts due to climate abnormalities. 

Intense rainfall activity has been reported to have a devastating impact on 

infrastructure such as roads. Due to increased intense rainfall, the reserve has also 

witnessed increased costs in weather-related damages to infrastructure and property. 

The destruction of roads is disruptive to tourists’ movement, especially those who 
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might not be using 4X4 vehicles, as some reserve parts become inaccessible due to 

muddy roads. 

The study revealed that lightning incidents usually occur in the summer months when 

it is extremely hot. Lightning events disrupt communication infrastructure, making it 

challenging to communicate with other employees and tourists in other lodges and 

outside the reserve. Some employees mentioned that they find it difficult to work when 

there are lightning events as some of them had experiences of being struck by 

lightning at their homes. Lightning events also affect outdoor activities such as game 

drives, beach vacation, turtle nesting conservation, outdoor dining and bush dining. 

6.3 Climate change mitigation and adaption at private game reserves 

Given that tourism releases a considerable amount of greenhouse gas emissions, 

which propel climate change, Phinda private game reserve is in line with the need to 

practice sustainable and responsible tourism, taking steps to reduce its carbon 

footprint. To that effect, the game reserve has several initiatives in place to reduce its 

energy from a tourism perspective. The company attempts to construct energy-

efficient buildings by adopting various innovative ways that reduce its lodges' energy 

intensity.  

In addition, it was found that the game reserve is promoting energy efficiency by using 

appliances that consume less energy, such as the use of energy-efficient lights, using 

gas stoves and encouraging staff to switch off all the unattended appliances, amongst 

other such measures. The reserve had also installed low flow showerheads in tourists’ 

rooms to save water and, by proxy, energy consumption, particularly from heating 

water, which is a key driver of carbon emissions. As a measure for reducing the 

reserve’s carbon footprint, the reserve had installed water bottle plants and used glass 

water bottles to reduce the carbon footprint associated with the transportation of 

products such as water. The reserve’s efforts resonate very well with general industry 

practice. Regardless of the efforts made, the lodge has a lot of improvement in terms 

of renewable energy investment to further cut its carbon footprint. Baseline data shows 

that Phinda remains one of the carbon-intensive operations within the &Beyond 

enterprise. The fact that there is already energy benchmarking is a welcome 

development on its own. 
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Given the glaring evidence of the impacts of climate variability and change, there is a 

need to ensure tourism resilience, largely through the adoption of appropriate climate 

change adaption to reduce the risk and cost of climate change at Phinda private game 

reserve. Climate change adaptation is a critical part of tourism and any business 

enterprise in Africa. Phinda Private Game Reserve has put in place certain measures 

to adapt to climate change and build a resilient tourism industry. Given the multiple 

threats facing the reserve such as droughts, global warming, and intense rainfall 

activity and localised flooding amongst others.  

To deal with the adverse impacts of drought, which often trigger water shortages, the 

private game reserve has instituted measures aimed at reducing water usage such as 

installing low flow shower heads in bathrooms and using flowers that are drought 

resistant to reduce water usage for flower irrigation. Water harvesting is also done in 

some units to increase the amount of water. In addition, earth dams have been 

constructed to increase water security and availability for animals in years of droughts 

which are on the increase. The company has also intensified animal conservation 

efforts to monitor how species are responding to climate change to guard against 

species extinction and biodiversity decline. 

To deal with increasing temperatures, the game reserve use grass as part of the 

roofing material. Thatching acts as a thermal insulator that assists in cooling the units 

in times of heat to reduce heat stress. The use of invertor air conditioners and cooling 

fans is aimed at ensuring a conducive temperature for both guests and employees. In 

addition, the installation of large swimming pools is aimed at providing cooling points 

for tourists to escape the heat that is normally experienced in the area. The lodge 

maintains and plants trees near the lodges to assist in the cooling of the air 

surrounding the lodges. 

Given the increased fire risk, the game reserve has also invested in appropriate 

technology aimed at reducing fire risk around accommodation units including the 

development of fireguards. Overall, the game reserve also has insurance to cover 

climate-related risks. 
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6.4 Recommendations 

In light of the study findings, certain areas were identified as areas of improvement to 

address some of the climatic challenges at the game reserve. It emerged that rising 

temperatures affected all employees including field staff, kitchen staff and game 

rangers and current measures do not seem to be addressing these challenges. To 

that effect, this study recommends an improvement in staff accommodation to 

guarantee that they are climate-smart and to ensure the comfort and productivity of 

the employees. Relooking into the design and retrofitting the kitchen to address 

excessive heat is a matter that warrants attention either through putting in place 

additional air conditioners or more powerful extraction fans to condition the 

atmosphere. 

Tourists and infrastructure also suffer from increasing temperatures that call for new 

thinking in tourism operation to ensure adaptation. Therefore, the study recommends 

that considering rangers and tourists, it might be prudent for companies to ensure 

vehicles have adequate roofing to warrant their stakeholders' health, safety and 

comfort. Such covering could be adjustable considering employee challenges. Proper 

cooling of staff and green building investment for staff accommodation cannot be 

considered a luxury but an absolute necessity with overall benefits for the company 

through energy efficiency and well catered for staff. Some activities can be adjusted 

to also take into consideration the daily high temperatures.  

Continued usage of some equipment such as bathtubs is of particular concern, 

especially amidst increasing water shortages. Phinda might need to rethink some of 

its bath equipment to address the challenge of high-water usage in line with the 

demands for sustainable tourism practice. 

There is also a need to ensure the resilience of the infrastructure that is at the lodge 

to reduce the risk of loss in both accommodation and road infrastructure in a manner 

that addresses climate risks such as extreme wind, tropical cyclones and flush floods. 

Nature-based solutions can also be investigated and infused into this part of resilience 

building. This might require retrofitting and redesigning some infrastructure to ensure 

climate-smart and resilience. 
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The study further recommends the adoption of additional measures to deal with its 

carbon footprint. Given that the investment in solar has drastically come down in the 

past few years, there is a need for the organisation to seriously consider investing in 

renewable energy to reduce its Scope 1 emissions. The usage of 4X4 vehicles also 

exerts a considerable carbon footprint. The company must consider ways of investing 

in electric vehicles when practically possible. As a measure of best practice, the 

reserve must put in place measures to offset its carbon footprint and that of its tourist 

going. Lastly, the study recommends for future research to be conducted based on the 

findings of the study. 
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