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ABSTRACT 

Climate variability and change are real and are happening now. In fact, if climate variability and 

change are not addressed urgently, it will affect most if not all the subsectors of the country. The 

aim of this study was to investigate the ways in which poor rural people of Nkombose, Ebaswazini, 

and Ogengele in Mtubatuba are affected by climate variability, and to understand the ways in which 

these communities are adapting to climate variability using the asset-based adaptation framework. 

The study utilised questionnaires to gather the various weather perceptions from the communities. 

Parallel to the human perceptions, the study reviewed meteorological data particularly to examine 

whether any climate variations have taken place in Mtubatuba. Furthermore, focus group 

discussions, listing and ranking matrices, and mind maps were used to determine the implications 

of climate variability on rural livelihoods. Lastly, semi-structured interviews were conducted with 

local authorities from the Mtubatuba Local Municipality to understand the municipality’s role in 

building the communities adaptive capacity and in responding to the impacts of climate variability.  

The research findings indicate that Mtubatuba like everywhere else in the world has been subjected 

to climate variability. Climate variability has presented itself in the form of droughts and severe 

thunderstorms. The empirical evidence suggests that the major implication of climate variability 

was the lack of water, which was attributed to inadequate rainfall amounts. The findings of this 

study indicate that droughts have resulted in reduced agricultural practices, increased livestock 

losses, reduced business and work opportunities. Therefore, this study demonstrates that rural 

communities depend highly on rain-fed agriculture to sustain their livelihoods.  

However, the study also established that the three rural communities are not passive actors as they 

are actively involved in developing ways of adapting to the impacts of climate variability. As such, 

the finding of this study suggest that the three rural communities depend more on adaptation 

strategies which are linked to financial, human, and social asset portfolios. Therefore, the local 

municipality and the government need to engage with the communities and make use of local 

knowledge as entry points in developing climate variability and change policy frameworks. 

Keywords: Climate variability and change, climate impacts, rural livelihoods, asset adaptation, 

adaptive capacity.  
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CHAPTER ONE 

 

FRAMES OF REFERENCE 

 

1.1 Introduction 

It is now widely acknowledged that climate variability presents different challenges globally 

(Simatele et al., 2012; Fisher et al., 2010; Dube and Phiri, 2013). Climate variability challenges are 

predicted to emerge in various forms; these include changes in rainfall patterns, and in the severity 

and occurrence of extreme weather events such as droughts and floods (Davis, 2011). Climate 

variability affects the lives and livelihoods of millions of poor people globally because the slightest 

change in rainfall amount and extreme temperatures can have negative impacts on livelihoods 

(Bele et al., 2013; Bryan et al., 2013; IPCC, 2012; Midgley and Thuiller, 2011; Ostfeld, 2009; Douglas 

et al., 2008). In Bangladesh, for example, Brouwer et al. (2007) found that poor households who 

were affected by floods in 2004 lost more than twice as much of their total income compared to 

well-off households. This concretises previous findings, which suggest that poor people are more 

vulnerable to disaster events (Rabbani et al., 2013; Carter et al., 2007). In 2011, there were reported 

cases of severe floods in South Africa, Mozambique, Uganda, and Namibia in Africa; Mexico, 

Brazil, and Colombia in America; and India, Korea, Pakistan, China, Cambodia, Thailand, and the 

Philippines in Asia, where fatalities in each of the floods were more than 50 and property was 

severely damaged (Kundzewicz et al., 2012).  

While it is acknowledged that climate variability has devastating impacts globally, it is argued that 

developing countries are the most affected (Madzwamuse, 2010; UNFCCC, 2007). It has also been 

argued that several factors aggravate the susceptibility (to climate variability and change) of poor 

people in sub-Saharan Africa. These factors include rapid population growth, high rates of poverty, 

low levels of education, weak institutions and policy frameworks, lack of social safety nets, and 

limited technological advancement (Perez et al., 2015; IPCC, 2014; Binns et al., 2012; Roudier et al., 

2011). Given that many people in sub-Saharan Africa depend on farming, climate variability and 

change prevent the poor from engaging in practices which contribute to effective and efficient 

food production. As a result, climate variability significantly affects rural livelihoods and 

contributes to increased levels of poverty (Madzwamuse, 2010; UNFCCC, 2007). 
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South Africa as a country has experienced numerous impacts of climate variability. Turpie and 

Visser (2013) are of the view that in South Africa, climate variability is projected to result in 

irregular rainfall patterns and frequent droughts. In the year 2000, the northern region of South 

Africa was greatly affected by severe floods; this resulted in damaged infrastructure and multiple 

deaths (David et al., 2007). In 2016 and 2017, there were reported cases of localised flooding in a 

number of provinces across South Africa. The extent of destruction ranged from cars being 

washed away, homes being flooded and numerous fatalities being recorded (Floodlist, 2017).  

In light of the above, it is evident that the impacts of climate variability in South Africa are 

widespread. However, it is documented that nowhere else will the impact of climate variability be 

more severe than in the agriculture and water sectors (Yilmaz and Yazicigil, 2011). CEMEX UK 

Operations Ltd (2004), for example, projected that by the year 2025, water availability will be less 

than 1000 m³/person/year in nine countries in Africa, particularly in the eastern and southern 

Africa (South Africa included), bearing in mind that the projections made by CEMEX UK 

Operations Ltd (2004) were only based on population growth and do not take into account the 

distinction in water resources attributed to climate variability. In fact, the above projections are 

already evident. For instance, in 2018 the Western Cape Province experienced increased water 

scarcity due to climate variability. This resulted in a restricted use of 50 litres of water for each 

person on each day, given that 50 litres is the absolute minimum required to survive (Gleick, 1996). 

Apata et al (2009) suggest that it is important to consider the local communities’ understanding of 

climate variability, particularly if one wants to approach climate variability in an appropriate 

manner.  For South Africa, in general, existing literature suggests that there is a need for more 

research to investigate the impacts of climate variability on water resources and agriculture, 

particularly in terms of how communities respond and build adaptive capacity and resilience 

(Ziervogel et al., 2014).  

 

1.2 Problem statement 

It is argued that KwaZulu-Natal is one of the provinces that is expected to be greatly affected by 

climate variability (Reid and Vogel, 2006). Although this province has developed over the years, it 

is still home to many rural communities, where the majority of these communities depend on rain-

fed agriculture to sustain their livelihoods (Turpie and Visser, 2013). The combination of extreme 

weather conditions has negative impacts on food security and the region’s agricultural productivity. 

The extreme weather event that has contributed significantly towards food insecurity in KwaZulu-
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Natal is droughts. Reid and Vogel (2006) argue that the rural areas of northern KwaZulu-Natal are 

in a hydrological crisis as they have been the most affected by droughts.  

UMkhanyakude District Municipality, as documented by Mabuza (2016), is one of the worst areas 

to live in South Africa because the majority of the rural communities in that district lack running 

water, flush toilets and has high poverty levels. The worst areas to live in South Africa list was 

largely dominated by KwaZulu-Natal and Eastern Cape District Municipalities. Mabuza (2016) 

observed that climate variability has devastating impacts within the KwaZulu-Natal province. 

These impacts include socio-economic impacts and environmental impacts. According to Reid 

and Vogel (2006) other episodes of droughts and impacts in KwaZulu-Natal, recorded in the press 

and other sources include:  

(i) Drought drives KwaZulu-Natal farmers out (Pietermaritzburg News, 14/08/1979)  

(ii) The economic impact value of the KwaZulu-Natal drought in 1980 was 507 540,00¹ 

USD (Star, 21/08/1980)  

(iii) Cash crops failed KwaZulu-Natal (Star, 29/03/1983)  

(iv) In 1992–1993 drought, boreholes drilled and water supplied (Gilham, 1997).  

Mtubatuba in the uMkhanyakude District Municipality, as documented by Rondganger (2016), was 

one of the areas in KwaZulu-Natal where people were without water after springs, taps, and rivers 

dried up. Rondganger (2016) found that these areas were left with no water for weeks due to a 

drought. In the article the KwaZulu-Natal Department of Co-operative Governance and 

Traditional Affairs spokesperson, Lennox Mabaso expressed that “The drought situation has 

deepened to the extent that not only have some of our reservoirs dried up, but the groundwater is 

getting exhausted. Even the boreholes are running dry. In some areas where we drill, nothing 

comes out”, (Rondganger, 2016, para. 19). 

Following the floods that occurred in KwaZulu-Natal in 2017, KwaZulu-Natal Premier Willies 

Mchunu expressed that “clearly, the natural forces are threatening the future of our province and 

global warming effects are realities facing us today”, (Zietsman, 2017, para. 5).   

Within this context, it is obvious that climate variability has devastating impacts seen through 

increased droughts, which have compromised agricultural activities. Despite these impacts, the 

poor rural people are not passive actors. In fact, Moser and Satterthwaite (2008) are of the view 

that rural poor people are constantly involved in protecting and adjusting their asset portfolios 

against the impacts of extreme weather events. Assets are defined as “stock of financial, physical, 

human, natural or social resource that can be acquired, developed, improved and transferred across 
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generations. A stock endures; it is not entirely consumed. It generates flow or consumption, as 

well as additional stock.” (Ford Foundation 2004 cited in Moser 2006, p.5).  

The researcher found that there is very limited literature, which focusses on how the rural 

communities in KwaZulu-Natal cope with and adapt to climate variability. In addition, it is evident 

that many studies have struggled with examining the significance of climate as a driver of change 

(Nielsen and Reenberg, 2010; Mertz et al., 2009; Nielsen, 2009; Tschakert, 2007). As such, this 

study was developed to address these gaps.   

In view of this observation, this study was interested in investigating the ways in which rural poor 

households in the three research sites use the different asset portfolios and a combination of assets 

to build their adaptive capacity and resilience against climate variability. The study was also 

interested in understanding the extent to which communities, particularly rural communities of the 

three research sites, adapt to climate variability. 

 

1.3 Research Questions 

In view of the above, the following questions guided the research process: 

(i) How has climate variability manifested itself in the three research sites in Mtubatuba? 

(ii) What are the impacts of climate variability on rural livelihoods in the three research 

sites in Mtubatuba? 

(iii) How do the rural poor communities in the three research sites in Mtubatuba build 

adaptive capacity and resilience against climate variability? 

(iv) How does the asset-based adaptation framework provide a framework through which 

to investigate and analyse the adaptation responses of poor communities in the three 

research sites in Mtubatuba? 

(v) What is the impact or the implication of the findings of this study in a wider context, 

particularly in the sub-Saharan African context? 
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1.4 Research Aim and Objectives 

The aim of this study was two-fold. Firstly, the study aimed to investigate the ways in which poor 

rural people are affected by climate variability and secondly, to understand the ways in which these 

communities are adapting to climate variability using the asset-based adaptation framework.  

The above aims were supported by the following objectives: 

(i) To determine the impact of climate variability on poor rural people in the three 

research sites. 

(ii) To identify the different asset portfolios which each of these communities use to adapt 

to climate variability. 

(iii) To understand which asset portfolios play a very important role in the adaptation 

process in order to identify appropriate intervention measures.  

(iv) To contribute to the body of knowledge on the combination of assets of climate 

variability adaptation.  

 

1.5 Theoretical Considerations and Literature Review 

The establishment of the Intergovernmental Panel on Climate Change (IPCC) in 1988 and the 

United Nations Framework Convention on Climate Change (UNFCCC) in 1992 were two 

essential milestones for scientists and policymakers in understanding climate variability and striving 

to address the causes and effects of climate variability. Research conducted by several researchers 

suggests that the greenhouse gas emissions have contributed to climate variability in the sub-

Saharan region and the world at large (Reason, 2007; Warburton et al., 2005; Reason and Keibel, 

2004; Mirza, 2003; Rosenzweig et al., 2001). Furthermore, Stocker et al. (2013) argue that climate 

scientists have over the years built an increasingly clear picture of how the earth's climate is being 

altered by greenhouse gas emissions arising from the burning of fossil fuels. Turpie and Visser 

(2013) and Fairbanks and Scholes (1999), argue that climate variability presents social, economic, 

and environmental challenges for South African societies, particularly rural communities, because 

they depend highly on natural resources. Although we are still faced with climate variability 

challenges, Füssel and Klein (2006) are of the view that scientific knowledge has, over almost three 

decades, played a significant role in the formulation and implementation of policies to curb climate 

variability impacts. Ziervogel et al. (2014) observed that in South Africa for example, academics 
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and policymakers have worked together meticulously on climate variability. This was evident in 

2005 where science and policy plenary sessions were intertwined at the National Climate Change 

Summit, ‘Climate Action Now’. The key policies that resulted from the Summit include South 

Africa’s Second National Communication under the United Nations Framework Convention on 

Climate Change (Department of Environmental Affairs, 2011), and the National Climate Change 

Response White Paper (Republic of South Africa, 2011). 

According to Hellmuth et al. (2007), climate variability presents challenges to the lives and 

livelihoods of individuals and to the infrastructure and economy at the regional and national levels. 

Arnall (2012) and Lemos et al. (2013) emphasise that, at rural community-level in South Africa, it 

is a major challenge to respond to climate variability, particularly because it is considered in the 

context of wider development pressures. These pressures include sustainable management of 

forest and land resources and poverty.  

In the sub-Saharan African region, agricultural production is vulnerable to the effects of climate 

variability, with rain-fed agriculture contributing to almost 96 % of the total crop production 

(World Bank 2015). This finding reinforces the studies conducted by Kumssa and Jones (2010) 

and Mendelsohn and Tiwani (2000), which indicate that climate variability affects agricultural 

productions and aggravates food insecurity in Africa. According to the Food and Agriculture 

(2003), more than 60% of Africans depend on agricultural activities to sustain their livelihoods. 

Sokona and Denton (2001) argue that although livelihoods have continually adapted to change, 

the impacts of climate variability may push people beyond their ability to deal with these impacts 

and to adapt.  

Literature on climate variability and rural livelihoods documents how livelihoods are affected by 

multiple stressors and how households adapt to stressors (Reid and Vogel, 2006; Tschakert, 2007; 

Paavola, 2008; Osbahr et al., 2008; Bryan et al., 2009). However, Eakin (2005) and Belliveau et al. 

(2006) identify connections between multiple stressors and adaptation, particularly environmental 

change and economic globalisation. Bryant et al. (2000) reaffirms that adaptation to climate 

variability is a multifaceted and a multiscale process. In the climate change and variability literature, 

Smit et al. (2000, p.225) defines adaptation as “the adjustment of socio-ecological systems to a 

climate stressor in order to moderate harm or take advantage of the opportunity”.  

Several studies have revealed the significant adaptation strategies, which the rural poor can use to 

cope with climate variability (Adger et al., 2003; Hulme and Shepherd, 2003; IPCC, 2001b). Bryan 

and Behrman (2013) argue that, although the literature on climate variability adaptation is quite 

broad, most of it focuses on policy responses to climate variability (at either national or 
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international level) and independent adaptation at the individual or household level (often 

excluding the adaptation efforts made at community-level).  

However, a small number of papers draws on rural development and collective adaptation efforts 

of community members for the greater advantage of a bigger group (Dodman and Mitlin, 2013; 

Ayers and Forsyth, 2009; Adger, 2003). In addition, it is evident that the UNFCCC and IPCC 

agendas and procedures have influenced the way of thinking and policy on climate variability and 

change adaptation (IPCC, 1988 and UNFCCC, 1992).  

 

1.6 Research Methodology 

This section provides a brief description of the methodology which was used in this study. The 

data which were used in this study were collected from the rural communities of Nkombose, 

Ebaswazini, and Ogengele in Mtubatuba, northern KwaZulu-Natal. This study used both the 

qualitative and quantitative research methods. The qualitative research method was selected for 

this study as it allowed the researcher an opportunity to answer the research questions from 

different angles and also to obtain as much information as possible for this study, whereas, the 

quantitative research method was used to compare and support the qualitative data. The detailed 

research methodology utilised in this study is comprehensively discussed under Chapter three of 

this dissertation.  

 

1.7 Research Design 

To facilitate the gathering of qualitative and quantitative data for analysis, the study used 

descriptive and exploratory research designs. The purpose of a descriptive research design was to 

obtain the respondents’ views on the impacts of climate variability as well as the adaptive measures 

and assets which they use to survive the effects of climate variability on their rural livelihoods. The 

exploratory research design provided further insight into the impacts of climate variability on rural 

livelihoods.  

For this study, the researcher sampled households, rather than individuals. This was because 

sampling households gave a better overview of each household's adaptive capacity.  A probability 

sample was used as it allowed for every household of the wider population to have an equal chance 

of being included in the sample. The systematic sampling method was used to select the sample of 
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households for each research site. Using the sampling fraction, the frequency interval was 

determined. In this process, the first respondent was purposely selected.  

The researcher used a multi-faceted approach to collect data. A number of instruments were used 

to gather information which contributed to answering the research questions and objectives of this 

study. The study made use of Questionnaires, Observations, Focus group discussions, 

Participatory research methods (mind maps, listing and ranking matrix), existing Meteorological 

data, and Interviews to collect data. The detailed research design used in this study is 

comprehensively discussed under Chapter three of this dissertation.  

 

1.8 Data Analysis  

The data obtained from the mind maps, listing and ranking matrix, interviews, questionnaires, 

focus groups, observations, and temperature and rainfall data were analysed. Data obtained from 

the questionnaires were captured on REDCap and were subsequently exported to STATA. 

Frequency tables and figures were drawn from the data obtained from the questionnaires. 

Qualitative data obtained from open ended questions from the questionnaires were coded into 

different themes. Information obtained from focus group discussions, interviews, mind maps, 

listing and ranking matrix was discussed extensively. Climate data which included minimum and 

maximum temperature in ºC and rainfall amounts data in mm were averaged per year and included 

on a Microsoft excel spreadsheet. Thereafter, graphs were drawn demonstrating the variations 

over the years.   

 

1.9 Ethical Consideration 

Ethics is defined as “a branch of philosophy that deals with the conduct of people and guides the 

norms or standards of behaviour of people and relationships with each other” (Blumberg et al., 

2005 and Kovacs, 1985 cited in Akaranga and Ongong’a, 2013, p.1). It refers to a “way of life, the 

social norms for conduct that distinguishes between acceptable and unacceptable behaviour” 

(Akaranga and Ongong’a, 2013, p.8; Shah, 2011, p.205). 

The following ethical considerations were observed when conducting this study:   
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(i) The study was approved by the Human Research Ethics Committee (Non-Medical) of 

the University of the Witwatersrand (clearance number: R14/49, protocol number: 

H18/07/25) (see Appendix A) 

(ii) Informed consent was obtained from the participants (see Appendix E).  

(iii) The right to confidentiality and anonymity and the right to withdraw from the study 

were observed. 

(iv) The respondents were also given an opportunity to ask questions and request 

clarification whenever they needed to. 

 

1.10 Organisation of the Dissertation  

The dissertation consists of six chapters. Chapter one comprises the frames of references, which 

includes the problem statement, research questions, research aims and objectives. In Chapter two, 

a comprehensive literature review on climate variability, asset adaptation, and rural livelihoods is 

provided. The methodological considerations are discussed in Chapter three. The empirical 

evidence of the study is reported in Chapter four. A detailed discussion and the implications of 

the findings of this study in a wider context are presented in Chapter five. Lastly, Chapter six 

consists of the conclusion, recommendations, and limitations of the study. 
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CHAPTER TWO 

 

THEORETICAL CONSIDERATIONS AND LITERATURE REVIEW 

 

2.1 Introduction 

This Chapter is dedicated to discussing the existing body of knowledge of the impacts of climate 

variability on rural livelihoods and the various assets rural communities use to adapt and build 

resilience against climate variability.  

In view of this, it is essential to note that research literature provides strong evidence that the 

climate is changing (Fussel, 2009; Smith et al., 2009). Climate variability and change have 

contributed to the instability of rainfall patterns and temperatures in many parts of the world and 

also to the frequency of extreme weather events (Yamashita et al., 2016; Muis et al., 2015; Minville 

et al., 2008).  

In light of the above, this Chapter is divided into three subsections. The first subsection is 

dedicated to defining the key concepts used in this chapter. It is important to define these concepts 

in order to provide a common understanding of the words I refer to in this chapter. Secondly, the 

literature is contextualised and various perspectives and synergies are discussed. The third 

subsection is dedicated to discussing the gaps in the existing literature. It is important to engage 

with some of the views of various scholars in order to establish the existing gaps in knowledge.  

 

2.2 Definition of Key Concepts  

As mentioned above, this subsection is dedicated to defining key concepts, which include the 

following: 

(i) Climate variability and climate change - Climate variability can be complex to 

define because it is often used interchangeably with climate change. It is important to 

note that these two terms are different. The World Meteorological Organization (2017) 

and the Intergovernmental Panel on Climate Change (2014) defines climate 

variability as the variations in the mean state and other statistics (such as standard 
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deviations, the occurrence of extremes etc.) of the climate on all temporal and spatial 

scales beyond that of individual weather events.  

 

Climate change is defined by the United Nations Framework Convention on Climate 

Change (1992) as a change of climate which is attributed directly or indirectly to human 

activity that alters the composition of the global atmosphere and which is in addition 

to natural climate variability observed over comparable time periods. The 

Intergovernmental Panel on Climate Change (2014) defines climate change as a change 

in the state of the climate that can be identified by changes in the mean (and/or the 

variability), and that persists for an extended period, typically decades or longer. Both 

of these definitions provide clarity on what one could perceive as climate change.  

 

However, for the purpose of this study, I refer to climate variability as changes in the 

average weather patterns (e.g. temperature, rainfall) over the periods ranging from 

months to 30 years, whilst climate change refers to any long-term change in the average 

weather patterns (ranging from over 30 years to decades to millennia) in a particular 

area.  

 

(ii) Assets - Ford Foundation (2004) cited in Moser (2006, p.5) defines assets as “stock of 

financial, physical, human, natural or social resource that can be acquired, developed, 

improved and transferred across generations”. In addition, the Ford Foundation 

(2004) is of the view that these resources generate flows of consumption as well as 

additional stock. On the other hand, Sen (1997) regards assets as the basis of agents’ 

power to act to reproduce, challenge or change the rules that govern the control, use, 

and transformation of resources. Bebbington (1999) is of the view that assets are not 

only just resources that people use to build resilience and support livelihoods, but that 

assets are also resources that provide households capacity to act.  

 

However, for the purpose of this study, I take assets as any tangible (physical resources 

such as land, infrastructure, house, and vehicle) and intangible (investments) resources 

that people use to build resilience against climate variability. Table 2.1 indicates the five 

fundamental assets defined by Moser and Dani (2008).  
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Table 2.1: The five fundamental assets.  

Assets Characterisations Examples 

Physical 

assets 

Item of economic, commercial or exchange 

value that has a material existence. Physical 

assets are also known as tangible assets. 

Buildings, plant, tools, 

Land, vehicles, machinery, 

equipment, silver, gold, or 

any other form of tangible 

resources. 

Financial 

assets 

These are intangible resources. They cannot 

be seen or touched and may not have a 

physical presence except for the existence of 

a document that presents the ownership 

interest held on the asset.  

Stocks, bond, funds in the 

bank, investments, 

accounts receivable. 

Human 

assets 

Investments in nutrition, health, and 

education of individuals. A collection of 

skills, knowledge or other intangible assets 

that an individual has that can be used to 

create economic value for an individual, 

their community, and employers. 

Investments. 

Natural 

assets 

These are assets of the natural environment. 

These consist of land and water areas with 

their ecosystems, biological assets 

(produced or wild), air, and subsoil assets. 

Natural assets are the foundation not only 

of production but of life itself. 

 

Social 

assets 

There are institutions that assist people in 

maintaining and developing human capital 

in partnership with others.  

Families, schools, 

businesses, voluntary 

organisations 

communities, and trade 

unions. 

         

Source: Moser and Dani (2008). 
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(iii)  Adaptation - Different scholars have different notions of what adaptation is. Burton 

(1992) for example, defines adaptation to climate variability and change as the process 

through which people reduce the adverse effects of climate change on their health and 

well-being, whereas Watson et al. (1996) are of the view that adaptation refers to the 

degree to which adjustments are possible in practice, processes or structures of systems 

to projected or actual changes of climate. The International Panel on Climate Change 

(2014, p.5) defines adaptation as “an adjustment in natural and human systems in 

response to actual and expected climatic stimuli or their effects, which moderates harm 

or exploits beneficial opportunities”.  

 

All these definitions provide us with some understanding of what one could regard as 

adaptation. However, for the purpose of this study, I regarded adaptation as a way in 

which people and communities respond to the effects of climate variability and change.   

 

(iv) Adaptive Capacity - Nelson et al. (2007) define adaptive capacity as the set of 

resources, and the ability to employ those resources, that are prerequisites to 

adaptation, whilst, Adger et al. (2007) are of the view that adaptive capacity is the ability 

or potential of a system to respond successfully to climate variability and change. In 

turn, Smit et al. (1999) describe adaptive capacity as the potential or capability of a 

system to adapt to (to alter to better suit) climatic stimuli or their effects or impacts. 

The IPCC (2007a) defines adaptive capacity as the ability of a system to adjust to 

climate change (including climate variability and extremes) to moderate potential 

damages, to take advantage of opportunities, or to cope with the consequences.  For 

the purpose of this study, I take adaptive capacity as the ability of a system or people 

to adjust, cope and survive the negative impacts of climate variability and change.  

 

(v) Livelihoods - Chambers and Conway (1992) describe livelihoods as a system 

consisting of activities, capabilities, and assets for a means of living, whilst, Carney 

(1998) defines sustainable livelihoods as those which have the ability to cope and 

recuperate from stresses and shocks, maintain and enhance local and global assets on 

which livelihoods depend, also allowing future generations to benefit from them.  

 

Babulo et al. (2008) agree with the definition given by Carney (1998). In addition, 

Babulo et al. (2008) view livelihoods as the capabilities, assets (including both material 
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and social resources), activities essential for a means of living and considered to be 

sustainable when they can survive and recuperate from stress and shocks and maintain 

or boost their capabilities and assets both now and in the future, while not undermining 

the natural resource base. According to the livelihoods framework described by the 

UK Department for International Development (DFID), five types of capital support 

livelihoods (Carney, 1998): Natural capital (such as lands, water, forests and fisheries); 

human capital (such as knowledge and skills); financial capital (such as income 

opportunities); physical capital (such as infrastructures), and social capital (such as 

social networks).  

 

Therefore, for the purpose of this study, I used Carney (1998) definition of livelihoods. 

 

2.3 Contextualizing the Literature: Perspectives on Climate Variability and 

Change in a Global Context 

It is now widely acknowledged that climate change can be attributed to both natural and 

anthropogenic (human-induced) factors (IPCC, 2009; IPCC, 2001a). According to Burroughs 

(2007), although climate patterns naturally change over time, scientists have attributed the 

anthropogenic factor of greenhouse gas emissions to be the main cause of climate variability and 

change. Robledo and Forner (2005), who argue that the increased concentration of greenhouse 

gas emissions in the atmosphere causes uncertainties in the climate system, also support this view. 

The uncertainties include changes in the rainfall patterns and the frequency and severity of extreme 

events (for example flooding, hurricanes, typhoons, etc.) and changes in the intensity and measure 

of the phenomena such as El Niño (or ENSO). These views have been summarised by the IPCC 

(2013), who are of the view that it is highly possible that more than half of the rise in global average 

temperature observed from 1951 to 2010 could have been instigated by an anthropogenic increase 

in greenhouse gas emissions and possibly other anthropogenic factors.  

In addition, the IPCC (2007b) observed that there is growing evidence that suggests that the 

climate is changing; this is directly visible through changes in precipitation patterns, rising ocean 

temperatures and global average air temperatures and changes in the frequency and severity of 

storms. Furthermore, the IPCC (2007b) is of the view that the rise of global atmospheric carbon 

dioxide levels has been accompanied by a rapid rise in the global surface temperature over the last 

100 years. The IPCC (2001a) also argues that the global climate is now warming at an extraordinary 

rate and therefore is unavoidably modifying weather patterns all over the world.  
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Research suggests that international initiatives have been developed to address the challenges 

posed by climate change, particularly in reducing and avoiding greenhouse gas emissions (United 

Nations, 1998 and IPCC, 2010). The establishment of the key outcomes at the United Nations 

Conference on Environment and Development, also known as the Earth Summit, for instance, 

demonstrates some of the developments that have been made. Furthermore, the establishment of 

the United Nations Framework Convention on Climate Change (UNFCCC) as an international 

treaty, which nearly 200 governments agreed to in 1992, demonstrates that efforts are being made 

to prevent and reduce climate change. This treaty brought about the Kyoto Protocol, which is the 

treaty which required some industrialised countries to reduce their greenhouse gases emissions. 

The preamble of the UNFCCC recognises that a change in the Earth’s climate and its adverse 

effects are a common concern of humankind (UNFCCC, 2007). The Kyoto Protocol was adopted 

in 1997 in Kyoto, Japan and became effective in 2005; the agreement bound industrialised 

countries to reduce greenhouse gas emissions over a five-year period (United Nations, 1998 and 

IPCC, 2010).  

The Intergovernmental Panel on Climate Change (IPCC) was established in 1998, as a scientific 

body whose role was to evaluate the risk of climate change caused by human activity, as well as 

the impacts of human-induced climate change, and options for climate change mitigation and 

adaptation (IPCC, 2010; United Nations, 1998). The IPCC has over the years published numerous 

documents, which have contributed to the climate change literature. The Third Assessment 

published in 2001 (IPCC, 2001a) evaluated the ability of the world to cope and adapt to the 

unavoidable impacts that will be caused by climate change. Smit et al. (2001) observed that the 

IPCC’s Third Assessment found that the impacts of climate change are not equally distributed; in 

fact, the ones least able to cope with climate change will be the ones who will be most affected. In 

2002, the UNFCCC originated the National Adaptation Programmes of Action (NAPA) in the 

least developed countries to assist prioritise adaptation actions. The objective of the NAPA was 

to serve as a simplified and direct way of communicating information related to the urgent and 

immediate adaptation needs of the least developed countries. The research summarised above 

demonstrates that scientists across the globe have developed systems and procedures to make 

countries accountable for their greenhouse gas emissions and established ways to mitigate and 

adapt to the impacts of changing climates. 
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2.4 Contextualizing the Literature: Perspectives on Climate Variability and 

Change in sub-Saharan Africa 

It is now widely recognised that the climate is changing at an alarming rate and it is impacting the 

lives of many people in all parts of the world (International Panel on Climate Change (IPCC, 

2007a: 2012; Karl and Trenberth, 2003). Although climate change is a global concern, the 

UNFCCC (2007) and Madzwamuse (2010) argue that developing countries are the most affected 

by climate change. Research conducted by several researchers suggests that the sub-Saharan 

African region is more at risk and vulnerable to climate variability and change than anywhere else 

in the world (Hummel, 2015; Barr et al., 2010). This is also supported by Bewket (2012), Beg et al. 

(2011), and Huq et al. (2004) who argue that although Africa emits the least greenhouse gas 

emissions (due to least levels of industrial development), it is the most at risk to the impacts of 

climate change.  

According to Bwalya (2013), Africa is considered the most vulnerable continent to climate change. 

This is also supported by several other studies (World Bank, 2016; IPCC, 2007a; Vogel, 2005; 

Liliana, 2005) which also projected that Africa is highly susceptible to climate change. Studies by 

De Cock (2012) and Knueppel et al. (2009) established that South Africans living in rural 

households are extremely affected by climate change. Several other studies found that rural poor 

people residing in coastal areas are largely susceptible to natural disasters, such as floods, tsunamis, 

hurricanes, and other extreme coastal events (Hallegatte et al. 2017; Barbier 2008, 2015; Laso Bayas 

et al. 2011; Das and Vincent 2009; Carter et al. 2007; McSweeney 2005; Badola and Hussein 2005). 

Hulme et al. (2001) are of the view that temperatures across the African continent are projected to 

increase by 2 - 6°C over the next 40 years. Whilst, the IPCC report on Regional Climate Projections 

(2007) projects that by 2050 the average temperatures in Africa are expected to increase by 1.5 - 

3°C and the warming of the African continent is expected to be greater than anywhere else in the 

world. Buckland et al. (2000) found that droughts are the most detrimental natural disaster in 

southern Africa in environmental, social, and economic terms. In fact, Niang et al. (2014), 

Tschakert et al. (2010), New et al. (2006), Fauchereau et al. (2003), and Richard et al. (2001) argue 

that the incidence of extreme events such as floods and droughts have intensified in the sub-

Saharan African region. In addition, Reich et al. (2001) are of the view that there have been 

increases in desertification in the sub-Saharan African region. Furthermore, Chen et al. (2006) and 

Hay et al. (2002) argue that there have been changes in certain disease vectors which have caused 

variations in the temporal and spatial transmission of infectious diseases. Whereas, Songok et al. 

(2011a) and Thomas et al. (2007) argue that beyond rise in temperatures, climate change in sub-



17 
 

Saharan Africa is predicted to cause variations in the intensity of rainfall. According to Janowiak 

(1988), the variability of inter-annual rainfall over most of Africa is high. Hulme et al. (2001) also 

observed that substantial multi-decadal rainfall variability is prominent in the Sahel region. In 

addition, research conducted by several researchers suggests that there has been a decline in rainfall 

amounts in the Sahel region over the course of the 20th century (Biasutti, 2013; Ackerley et al., 

2011; Mohamed, 2011; Lebel and Ali, 2009; Nicholson et al., 2000).  

The IPCC (2007b) projects that by 2020, up to 250 million African people are likely to suffer from 

food insecurity because of lack of water, loss of livestock, and climate-driven crop failure. 

Furthermore, the IPCC (2007) projects that by 2020, between 75 and 250 million people in Africa 

could be exposed to water stress because of climate change, in some countries, water stress will 

reduce the yields of rain-fed agriculture by up to 50%. Hope (2009), who argues that climate change 

affects water availability, food security, productivity, and biodiversity in Africa, also supports this 

finding. Angula (2010) estimates that by 2025 the majority of southern African countries will 

experience water scarcity and stress due to climate change. Several studies suggest that African 

countries are most impacted by climate change because they rely highly on agricultural practices 

and they have very low technical, financial, and institutional capacity to adapt (Rose, 2015; Signgh 

and Purohit, 2014; Nordhaus, 2006; and Huq et al., 2004). In comparison to other continents, 

AmjathBabu et al. (2016) are of the view that the expected impacts of climate change on agriculture 

are much greater in sub-Saharan Africa.  

Studies on the impacts of climate change provide strong evidence of negative impacts on crop 

yields (e.g. Nelson et al., 2014) and livelihood outcomes for people in the sub-Saharan Africa region 

(IPCC, 2014). Research by Schlenker and Lobell (2010) argues that food production and related 

livelihood practices will be exceptionally affected by climate variability and change in sub-Saharan 

Africa. Shah et al. (2008) estimate that more than 80% of the population in the sub-Saharan African 

region live in rural areas, with approximately 85% of the population depending on rain-fed 

agriculture (this includes livestock and crop production), and biodiversity and agriculture-based 

rural livelihoods activities. In view of this, climate change negatively impacts agricultural 

productions and intensifies the challenge of food security in Africa (Kumssa and Jones, 2010; 

Mendelsohn and Tiwani, 2000). According to the Food and Agriculture Organization (FAO, 

2003), over 60% of Africans rely on agricultural activities to sustain their livelihoods. The IPCC 

(2007b) argues that in sub-Saharan Africa, agricultural output will decrease from 21% to 9% by 

2080 because of climate change. Hendriks (2005) established that in South Africa, a great number 

of households in rural areas are susceptible to incidents of food insecurity. Kurukulasuriya and 

Mandelsohn (2006) and Smit and Skinner (2002) provide strong evidence that in the absence of 
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adaptation, climate change is harmful to the agriculture sector, but with adaptation, the 

susceptibility can be decreased substantially. 

According to Kebede et al. (2011) and Songok et al. (2011b), in sub-Saharan Africa, extreme 

droughts are already impeding people’s ability to rear livestock and grow food, and pastoralists and 

agro-pastoralists will need to adapt to changes in water systems in order to sustain their well-being 

and food security. Angelsen and Dokken (2015), who found that in sub-Saharan Africa, poor rural 

households situated in less-favoured regions are already subjected to decreasing income because 

of extreme climate conditions, support this view. Further projections by the IPCC (2007b) suggest 

that because of drought, by 2100, arid and semi-arid areas of Africa are predicted to increase by 5-

8%, or 60-90 million hectares, causing agricultural production losses of between 0.4-7% of the 

gross domestic product (GDP) in northern, western central, and southern Africa.  

Bunce et al. (2010a) argue that climate variability significantly worsens people’s lives in Tanzania 

and Mozambique, whereas, Tschakert (2007) found that in Senegal, climate change provides added 

stress to the lives of people who are already vulnerable to poor health, rural unemployment, and 

inadequate infrastructure. In an analysis of climate vulnerability, poverty, and environmental 

dependence of more than 7,300 households in forest-adjacent communities in twenty-four 

developing countries, Angelsen and Dokken (2015) found that the poor have a tendency to live in 

the less favourable areas. In addition, these communities make 29 percent of their revenue from 

environmental resources and therefore, are more vulnerable to extreme climate conditions. 

Therefore, Niang et al. (2014) argue that often the world’s poor are considered the most vulnerable 

to climate change, and therefore they are the most in need of adaptation, to decrease the impacts 

and challenges posed by climate change on their lives and livelihoods.  

Research conducted by several researchers suggests that sub-Saharan Africa is susceptible to 

climate change, as multiple socioeconomic, political, and biophysical pressures interact to intensify 

the region’s vulnerability and limit its adaptive capacity (IPCC 2007a; Reid and Vogel 2006; 

Davidson et al. 2003). According to Adger et al. (2003), climate change does not only disturb the 

livelihoods of people but also reduce the national development of developing countries around 

the world. Furthermore, Adger et al. (2003) are of the view that although climate change is a global 

concern, the need for adaptation is greater for developing countries because they are more 

vulnerable.  

In view of the above literature, some researchers have argued that climate change is more than just 

an environmental concern. O’Brien et al. (2010), for example, are of the view that climate change 

has been mostly demonstrated as an environmental concern that can be solved by decreasing 
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greenhouse gas emissions, with little regard for its cultural, social, ethical, and political dimensions. 

Adger (2001) states that understanding how natural resource-dependent people cope with climate 

change in the context of wider livelihood influences is critical to formulating a valid theory and 

adaptation frameworks, which are able to contribute to policy delivery, governance and 

development instruments in Africa. Alam (2016) is of the view that climate change impacts 

communities, countries, and regions differently and therefore the adaptation strategies used by 

various groups will be different. Lastly, Agrawal et al. (2008) argue that because climate impacts are 

generally experienced locally, responses must be personalised to match the needs of those affected 

at that particular time instead of designing a 'one size fits all' response.  

 

2.5 Contextualizing the Literature: Perspectives on Climate Variability and 

Change in South Africa 

While it is acknowledged that climate variability and change are a global concern, it is argued that 

South Africa is highly vulnerable to the impacts of climate change (Republic of South Africa, 2011). 

The South African Climate Change Response Strategy (Department of Environmental Affairs and 

Tourism, 2004) states that the rainfall patterns of South Africa are variable in spatial distribution 

and are irregular, both within and between years. This is also supported by the Department of 

Environmental Affairs and Tourism (2005), who is of the view that South Africa is largely arid and 

is at great risk of experiencing droughts and floods in any given year. Hannah et al. (2005) argue 

that in South Africa climate change is projected to greatly impact temperatures, rainfall patterns, 

and water availability, with the western regions expected to have a 30% reduction in water 

availability by the year 2050. Similarly, Midgley et al. (2007) argue that climate change is predicted 

to result in increased average temperatures of between 1°C and 3°C across South Africa by 2050. 

Engelbrecht et al. (2013) is of the view that intense thunderstorms may occur more frequently over 

South Africa in warmer climate. The Department of Environmental Affairs and Tourism (2013) 

and Boko et al. (2007) argue that in South Africa, climate change projections up to the year 2050 

show significant warming (5-8°C) over the interior, a risk of drier conditions to the west and south 

of the country and a risk of wetter conditions along the eastern portion of the country. 

Furthermore, Engelbrecht et al. (2015) reported that temperatures within most of the southern 

African region are projected to increase between 4 °C and 6 °C by the end of the century under 

the A2 (a low mitigation) scenario of the Special Report on Emission Scenarios.  
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According to the Department of Environmental Affairs (2017), studies of historical temperature 

trends indicate that South Africa has been warming considerably over the period 1931-2015. The 

findings demonstrate that the strongest warming patterns have been detected in the northeast 

(Limpopo and Mpumalanga, extending southwards to the east coast of KwaZulu-Natal) and in the 

drier western parts of the country (North Cape and Western Cape). The detected rate of warming 

has been 2 °C per century and possibly greater, this is more than double the global rate of 

temperature rise.  

According to the UNFCCC (2011), South Africa is susceptible to climate change because a great 

percentage of the population is resilient to extreme climate events (e.g. high disease burden; 

poverty; location; and inadequate housing infrastructure). In South Africa, rural poverty and 

chronic deficiency are partly attributed to the poor endowments in natural resources of former 

homeland areas (Fraser et al., 2003; Mukherjee and Benson, 2003).  

According to Carmin et al. (2012); Farrell (2010); and the Republic of South Africa (2004), in 2004, 

South Africa produced a National Climate Change Response Strategy (NCCRP) intended to 

integrate climate change response programmes across national and regional boundaries. The 

Republic of South Africa (2012) is of the view that the NCCRP is South Africa's vision to an 

effective climate change response and a framework for a long-term, just transition to a climate 

resilient and lower carbon economy and society. It presents for the first time in South Africa a 

comprehensive policy framework for responding to climate change, including a detailed approach 

to mitigation and adaptation. The National Climate Change Response Policy was launched 

officially in 2012 (Republic of South Africa 2012).  

In South Africa, the National Climate Change Response Green Paper, 2010, published in 

Government Notice 1083 of 2010, serves as “the South African Government’s vision for an 

effective climate change response and the long-term transition to a climate resilient and low-carbon 

economy and society” (Department of Environmental Affairs, 2011, p.5).  

In KwaZulu-Natal, Reid and Vogel (2006) established that the numerous day-to-day stresses and 

weak organisational support intensify people’s vulnerability to future climate change. The city of 

Durban in the KwaZulu-Natal province developed the Durban Climate Change Strategy (DCCS) 

in 2014. The establishment of the DCCS was initiated by the Environmental Planning and Climate 

Protection Department and the Energy Office of eThekwini Municipality as a first step in aligning 

and ensuring collaboration between the adaptation and mitigation work being undertaken in 

Durban. The literature presented above demonstrates that various actions have been undertaken 

in South Africa and KwaZulu-Natal to mitigate and adapt to climate variability and change.  
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2.6 Climate Change Adaptation and the Effect of Climate Change on Rural 

Livelihoods 

Pielke et al. (2007) are of the view that the recognition of the inevitable impacts of climate change 

has encouraged adaptation research over the years. Research suggests that adaptation to climate 

change has attained prominence on the international development agenda (UNFCCC 2007; Stern 

2007; OECD 2006; Commission for Africa, 2005). Within the climate variability discourse, 

researchers have different views on what adaption is. Nightingale (2009) for example views 

adaptation as a political process that involves social capital and power relations, whereas Deressa 

(2007) and Deressa et al. (2005) view adaptation to climate change as a two-step process: the 

household must perceive that the climate is changing and then respond to changes through 

adaptation. On the other hand, Adger et al. (2005, p.78) view adaptation as “an adjustment in 

ecological, social or economic systems in response to observed or expected changes in climatic 

stimuli and their effects and impacts in order to alleviate adverse impacts of change or take 

advantage of new opportunities”.  

Studies by Nunn et al. (2014), Barnett and Campbell (2010), Kelman and West (2009) and Mortreux 

and Barnett (2009) provide strong evidence that researchers are gradually recognising that to better 

understand what climate change means for communities (especially for the purposes of facilitating 

adaptation) there is a need for knowledge of how people experience and respond to changing 

climatic conditions that are particularly relevant to them. Adger et al. (2012) support these studies; 

it is argued that climate adaptation should not be carried out in a stand-alone fashion but rather 

within the prevailing societal norms and cultural practices. Similarly, Asfaw (2010) is of the view 

that adaptation strategies need to be diverse and specific to a particular location based on 

traditional roots and should benefit from modern science.  

From an asset adaptation perspective, however, Prowse and Scott (2008) argue that more 

understanding is required on the multifaceted asset-based relationship between adaptation and 

multiple stressors in rural areas. In addition, Prowse and Scott (2008) are of the view that asset 

adaptation, in the context of climate variability, establishes the degree to which a household will 

be food secure or will be exposed to food insecurity. Burton and van Aalst (2004) observed that 

scientists, researchers, and policymakers come across and report on numerous difficulties that 

impede adaptation planning and implementation. Ekstrom and Moser (2014), for example, 

established that political support and insufficient financial resources are the common difficulties 

encountered by local people in adapting to climate variability. Similarly, Benebere et al. (2017) also 

found that if the respondents had resources to enable them to build dams in the communities to 
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store water for domestic and agricultural purposes, it would reduce the hindrance to adaptation to 

climate variability. However, Benebere et al. (2017) argue that the communities’ inability to raise 

money together with the poor interest of the government to commit resources towards the 

building of water reservoirs were some of the causes for the respondents’ inability to adapt to 

climate variability. A study conducted by Ribot et al. (1996) found that most times individuals are 

forced to carry out adaptation strategies as a response to climate stresses, particularly after an 

occurrence of an extreme weather event. Tambo and Abdoulaye (2013), Trærup and Mertz (2011) 

and Bryan et al. (2009), observed that in some instances, households do not undertake any 

adaptation measures towards the impacts of climate variability. According to Patt and Schroter 

(2008), this can be attributed to a view that the stressor is not that severe, whilst Trærup and Mertz 

(2011) suggest that households may undertake no adaptation because they are unable to adapt 

(generally due to financial reasons).  

Moreover, several researchers found that the lack of protection infrastructure in rural areas, such 

as embankments, seawalls, and storm shelters means that poor rural households often depend on 

natural barriers such as mangroves for protection (Dasgupta et al., 2016; Das and Vincent 2009; 

Barbier 2008; Badola and Hussain 2005). Lyimo and Kangalawe, (2010) emphasised that climate 

change is making life more challenging for rural people because they rely highly on natural 

resources to sustain their livelihoods. In fact, Akudugu et al. (2012), Gyampoh et al. (2009) and 

Mertz et al. (2009) argue that climate change has become a major burden to many rural 

communities as it impacts their livelihoods.  

A recent study by Wunder et al. (2018) found that rural households in developing countries rely 

heavily on forest extraction, a combination of crops and other revenue sources for their livelihoods 

and that the composition and magnitude of these livelihood outcomes are vulnerable to climate 

change. Lately, there have been a number of studies that demonstrate diversification of rural 

livelihoods in almost all parts of the world, in fact, people are now moving away from on-farm 

activities (Lei et al., 2016; Dumenu and Obeng, 2016; Van Aelst and Holvoet, 2016; Shisanya and 

Mafongoya, 2016). This is a feasible option of supporting rural livelihoods, impelling general 

development and decreasing poverty in rural areas. Livelihoods research has assisted in clarifying 

the different responses used by individuals and households, and understandings of endowments, 

entitlements and capabilities within an organisational hierarchy and power principles (Pretty and 

Ward, 2001; Feldham and Assaf, 1999; Scoones, 1998; Chambers, 1989; Sen, 1981; Giddens, 1979). 

Previous studies on sustainable livelihoods prove that livelihoods are made up of a combination 

of assets (or also referred to as capitals) which allow people to follow a number of strategies to 

achieve better livelihood outcomes (Carney et al., 1999; Scoones, 1998). A study by Graham et al. 
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(2018) explored how understanding the lived values of local community members could enlighten 

the improvement of impartial local climate change adaptation plans. As such, Graham et al. (2018) 

suggest that decision-makers need to consider the lived values of those who are mostly affected 

by and susceptible to climate change in order for adaptation planning and policy to be successful.  

Hulme (2009) is of the view that although the need for adaptation is evident, implementing 

adaptation in reality is complicated as there are distinctions on where, how and when to act as the 

incident differs in the local context. Tompkins et al. (2010) are of the view that execution of 

adaptation is not keeping up with the growing need, they further argue that the ‘adaptation deficit’ 

is getting wider. Numerous researchers are of the view that effective adaptation strategies for rural 

livelihoods need to be sturdy, particularly in the time of extensive and often immeasurable 

uncertainties (Neufeldt, et al., 2011; Hulme 2009; Fraser, 2007).  

However, it is important to note that literature suggests that not all climate change strategies are 

constructive as some worsen the livelihood situation of the people. Adomako and Ampadu (2015), 

for example, suggests that this is clear in strategies such as intensification of anti-environmental 

practices including bushfires and deforestation, and other agricultural practices such as slash and 

burn, ever-changing cultivation and chemical usage in many parts of the world. Adomako and 

Ampadu (2015) are of the view that these practices continue to impede and aggravate the condition 

of the environment, and further undermines sustainability; hence disturbing the security of rural 

livelihoods. Furthermore, Adomako and Ampadu (2015) and Akudugu et. al. (2012) are of the view 

that acceptance of unpleasant practices aggravates the situation as it adds to factors which bring 

about climate change and therefore further threaten the livelihood situation of rural people.    

Several researchers have discussed vulnerability and adaptive capacity as important notions for 

understanding how developing countries deal with climate variability (Mimura et al., 2007; 

Challinor et al., 2007; Smit and Wandel 2006; Eakin and Luers 2006; Adger 2006; Schroter et al., 

2005). Similarly, several researchers have documented a number of significant adaptation strategies 

which rural people can use to deal with climate change (Hulme and Shepard, 2003; Adger et al., 

2003; IPCC, 2001b). While these scholars believe that adaptation to climate change is important, 

some have differing views. Adger et al. (2005) for example, believe that there are a number of issues 

concerning the measurement of the efficiency of adaptation, these include: the effectiveness of an 

adaptation option introduced by an organisation may depend on actions taken by others; the 

effectiveness of an adaptation action may rely on the future unknown-state of the world; 

uncertainty over how a certain adaptation option will work even under clear conditions. Whilst an 

adaptation measure may be successful at decreasing the impacts of climate change or increasing 
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opportunities in one place or time, it may intensify stresses downstream, or decrease the abilities 

of others to adapt to climate change.  

However, Moser and Ekstrom (2010) and Adger et al. (2009) found that the promise of building 

adaptive capacity to reduce climate variability impacts and vulnerability has been weakened, in 

large part, by social barriers to adaptation. Several researchers have argued that the susceptibility 

of rural households depends on access to and use of livelihood capital, namely: human, financial, 

natural, social, and physical capital (DFIF, 1999; Carney, 1998; Chamber and Conway, 1992). 

Literature provides substantial evidence that adaptation strategies draw on human, financial, 

natural, and social assets, with actions limited by a lack of these assets (Ostrom et al., 2007; Adger, 

2003; Nel et al., 2001; Lipton et al., 1996).  

According to Bebbington (1999) to increase adaptive capacity, a household must enlarge its asset 

base; this involves both the tangible resources (such as natural and productive resources) and the 

abilities to do so (this includes social, financial and human assets). Moser (1998: 3) observed that 

the more assets people have the least susceptible they are, and the bigger the erosion of people’s 

assets, the more insecure they are. Bryant et al. (2000) and Reilly and Schimmelpfennig (2000) argue 

that the adaptive capacity and asset base for adaptation is determined by human and social capital 

as well as peoples assets in the community in which they reside, the ecological resilience (or 

sensitivity) of the natural capital and the presence or absence of rights, institutions and laws.  

A study by the UNFCCC (2007) argues that adaptive capacity is normally limited by gender 

inequality, weak institutions, lack of education and information, marginalisation from decision-

making processes and planning procedures, poverty, lack of infrastructure and services, 

environmental degradation, poor public and environmental health, natural disasters, insecure 

tenure, and reliance on rain-fed agriculture and climate-sensitive resources. In addition, several 

other scholars are of the view that adaptive capacity is affected by many factors such as access to 

appropriate technology, knowledge of and perceptions about climate change, and policies and 

institutions (Alam et al., 2016; Haden et al., 2012; Brulle et al., 2012; Hisali, 2011; Mertz et al., 2009; 

Adger et al., 2003). Ribot (2010) established that adaptive capacity is unevenly distributed and the 

variation is influenced by socio-economic status; ethnicity, inequality and social exclusion based 

on gender.  

Alam (2016), Brulle et al. (2012), Fraser et al. (2011), Adger et al. (2009) and Berry et al. (2006) are 

of the view that the factors liable for the variation in adaptive responses across regions include 

socio-economics, the agro-ecological system, existing infrastructure and capacity and  climatic 

impact. Turner et al. (2003); Smit and Pilifosova (2003); Handmer et al. (1999) widely recognise that 
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the exposure and sensitivity of the adaptive capacity are not fixed, but change extensively over 

time, space, and subpopulations, as do the challenges and impacts experienced. Conway (2009) 

views the concept of resilience as being at the centre of adaptation and adaptive capacity, this 

comprises of the abilities of an individual, households, communities, and countries to survive the 

impacts of climate change.  

Research demonstrates that prior studies have identified a number of frameworks that are able to 

guide adaptation for poor urban and rural people to extreme weather events. The establishment 

of the asset-based adaptation framework by Moser and Satterthwaite (2008) for example, gave 

clear guidance as to why there is a need to include rural poor people when dealing with adaptation 

to climate variability. According to Moser and Satterthwaite (2008), the establishment of the asset-

based adaptation framework has provided a tool that assists in identifying asset adaptation or 

resilience strategies that communities use when faced with extreme weather events. Furthermore, 

Moser and Satterthwaite (2008) indicate that the asset-based adaptation framework observed that 

rural poor people are not passive actors but they are rather active actors who are actively involved 

in developing ways of adapting to climate variability by constantly modifying their asset portfolios 

against the impacts of extreme weather events.  

A prior study conducted by Roncoli et al. (2002) observed that rural households in dryland farming 

systems in Africa used their local knowledge to create adaptation strategies to safeguard against 

changing climatic conditions. This finding corroborates Moser and Satterthwaite’s (2008) 

argument that rural communities are not passive actors. The Participatory Climate Change Asset 

Adaptation Appraisal (PCCAA) framework developed by the Global Urban Research Centre and 

the University of Manchester, builds on the accumulation of assets. The PCCAA uses the 

principles and practices of participatory research (Moser and Satterthwaite, 2008). The PCCAA is 

an extension of the asset-based vulnerability and adaptation framework, developed by Moser and 

Satterthwaite (2008). The PCCAA comprises of two key components; asset vulnerability analytical 

and the asset-based adaptation operational frameworks. The IPCC (1988) and UNFCCC (1992) 

procedures and agendas have also greatly influenced policy on adaptation to climate variability and 

change.   

On the contrary, Ribot (2010, 2011) criticised the notion of adaptation for accusing the victim, by 

placing the burden on the susceptible household or group to adjust, rather than on those 

institutions or groups who contributed to climate variability and hence caused vulnerability. Adger 

et al. (2006) argue that adaptation to climate variability is not a choice given to vulnerable groups, 

but an obligation and these same groups are frequently overlooked in adaptation policy decisions. 
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Brooks and Adger (2003) argue that human adaptation practices are quite evident in developing 

and developed countries. Nuorteva et al. (2010) and Ellis (1999) are of the view that the majority 

of the adaptation strategies implemented by rural communities are intended to respond to short-

term shock events, instead of planned strategies. Bates et al. (2008), Smit et al. (2000), and Sohngen 

and Mendelsohn (1998), argue that most adaptation strategies are independent rather than 

strategic, and are usually applied in socio-economic sectors where capital investment (e.g. money 

and technology) is low. According to Adger (2001) realising that action is needed to heighten the 

adaptive capacity of the most susceptible societies and groups, a research agenda needed to be 

established. The research agenda is dedicated to discovering common determinants of resilience. 

These determinants include the groups faced with the impacts of climate change, the private sector 

to grasp opportunities associated with climate change, the flexibility, and the social capital of 

societies, and innovation in the institutions of government, and the underlying health status and 

well-being of individuals (Adger, 2001). 

It now accepted that climate change affects the livelihood strategies all over the world. Ateeq-Ur-

Rehman et al. (2018) found that in rural areas of developing countries livelihoods are most affected 

because of the low agricultural productivity, decreasing natural resources and unawareness of 

climate which lead to increase poverty. According to David et al. (2007), the majority of the rural 

communities have limited access to credit opportunities, markets, limited access to quality social 

services, limited formal education, and limited resources. Consequently, when natural and 

anthropogenic events occur, they become the most vulnerable. According to Lemos et al. (2013) 

and Arnall (2012), responding to climate change at the rural community level in South Africa is a 

challenge, which includes sustainable management of forest and land resources as well as poverty. 

However, Arnall (2012) found that rural households seem to use several coping strategies to 

respond to environmental challenges which are caused by climate change. This is supported by 

Paavola (2008) and Smit and Pilifosova (2003) who observed that rural communities, regardless of 

their restricted capacities, usually endeavour to have secured and sustainable livelihoods by 

embracing numerous means to adapt. However, as reported by Arnall (2012), the traditional 

coping mechanisms for rural communities may possibly be insufficient when dealing with the new 

challenges brought about by climate change.  

 

2.7 Gaps in the Existing Literature 

From the literature reviewed above, it is evident that research on climate variability and rural 

livelihoods has been undertaken in South Africa and across the world (Ebhuoma and Simatele, 
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2017; Simatele and Simatele, 2015; Li et al., 2013; Ziervogel and Calder, 2003). This review has 

highlighted the various research literatures on the impacts of climate change on rural livelihoods 

at a global, regional and national scale. The literature has provided strong evidence that climate 

variability is already occurring and is affecting human settlements causing loss of life, social 

disruptions, and economic hardships. These hardships are most felt by the rural poor in most of 

the sub-Saharan African region. This is attributed to the limited resources that most rural 

communities have access to, therefore when extreme weather events occur, it is difficult for these 

communities to adapt or cope.   

However, there remain gaps in the literature. There is substantial amount of research on climate 

change adaptation at a global level, for example in Europe, Australia, Canada, and The United 

States (Barnett et al., 2013; Matasci et al., 2013; McNeeley, 2012; Gero et al., 2012; Biesbroek et al., 

2011; Jantarasami et al., 2010), however, there is limited empirical evidence on climate change 

adaptation and barriers thereof in the sub-Saharan African region (e.g. Boyd et al., 2013; Sietz et al., 

2011; Nielsen and Reenberg, 2010). This was also recognised by England et al. (2018), 

Klausbruckner et al. (2016) and Novellie et al. (2016), who are of the view that most of the existing 

literature on Africa focuses on the more developed southern African sub-continent. In fact, 

Nkhonjera (2017) found that there is limited scientific work that focuses on how African cities are 

affected and how they adapt to climate variability and change. Therefore, it is evident that there 

are a relatively small number of studies which focus primarily on the vulnerable and less developed 

African countries. A number of researchers are of the view that existing empirical evidence on 

barriers to climate adaptation in sub-Saharan Africa is extremely disjointed and context-specific 

(Boyd et al., 2013; Sietz et al., 2011; Nielsen and Reenberg, 2010). In fact, Cabral et al. (2017) and 

Nkhonjera (2017) are of the view that despite being highly vulnerable, African cities are under-

represented in climate change research. Henderson et al. (2017), Moyo and Nangombe (2015) and 

Simon and Leck (2015) are of the view that this is to some extent because local climate change 

challenges, priorities, vulnerabilities, and magnitude are different and vary across countries. 

McCord et al. (2018) argue that the literature on smallholder adaptation has focused on how 

household characteristics influence adaptation actions, while disregarding community-level factors 

that enable adaptation actions, especially in cases where individual and community level incentives 

are diverse. As reported by Faling et al. (2012), there is recognition of climate variability by many 

smaller municipalities in South Africa, but there is limited evidence on action undertaken by 

municipalities. Ziervogel and Parnell (2012) argue that one of the difficulties that local government 

encounter in mainstreaming adaptation to climate variability is the lack of authority held by 

environmental departments to address climate variability.  
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There is a dire need for studies which will examine how losses caused by extreme weather events 

are distributed among households and to analyse climate variability adaptation abilities of smaller 

households (Karfakis et al., 2012). In addition, some authors highlight the need for more studies 

which will focus on local responses and local knowledge to reduce climate vulnerability (Valdivia 

et al., 2010), and therefore evidence that demonstrates an integration of local knowledge into 

climate policies is needed (Brugger and Crimmins, 2012; Nyong et al., 2007;).  

O’Brien et al. (2007) and Adepetu and Berthe (2007) are of the view that in some instances, existing 

coping strategies may intensify vulnerability to future climate variability, by prioritising temporary 

resource availability. According to Tschakert and Dietrich (2010), Belliveau et al. (2006) and Bryant 

et al. (2000), the process of adaptation to numerous stressors remains poorly understood. Prowse 

and Scott (2008) argue that more research is required into the link between multiple stressors, 

assets, and adaptation. In addition, Hellmuth et al. (2007) argue that it is important to strengthen 

local and national capacities in order to manage climate risks in the future. A study conducted by 

the IPCC (2007b) suggests that emerging evidence shows that coping and adaptation strategies 

used by the poor people in developing countries are extremely diverse and therefore there is a need 

for local level studies which will inform effective and efficient policy development.   

Reckien et al. (2017) argue that climate change, mitigation, and adaptation bring about equity and 

justice concerns. There are however researchers who choose to focus entirely on technical and 

infrastructural alternatives in their analysis of climate change adaptation in different African 

communities (for example, Eguavoen and McCartney 2013), without including any arguments on 

concerns for sustainability. Although research on climate variability, asset adaptation, and rural 

livelihoods has been conducted globally and nationally, limited research has been done in 

KwaZulu-Natal. The researcher believes that capacity building is very important in curbing the 

negative impacts of climate change. The more people are involved in building a knowledge base 

and contributing to climate variability and change adaptation, the better the world will be.  

Thus, it is crucial that research in the field of climate variability and change is intensified. This will 

assist in finding new and more effective ways in which the rural poor communities can build 

resilience against climate variability and change. As more research is undertaken, there is hope that 

valuable knowledge is uncovered and imparted to the rural poor communities and all vulnerable 

individuals greatly affected by climate change, to help these individuals and communities prepare 

for and respond to extreme weather events.  
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CHAPTER THREE 

 

METHODOLOGICAL CONSIDERATIONS 

 

3.1 Introduction  

This chapter discusses the methodological principles used in this study. Polit and Hungler (2004) 

define methodology as the ways of obtaining, organising and analysing data. Burns and Grove 

(2003) are of the view that a methodology should include the sample, setting, design, the data 

collection and analysis techniques, and the methodological limitations of the study, whilst, Henning 

et al. (2004, p.36) describe methodology as “a coherent group of methods that complement one 

another and that have the ability to fit to deliver data and findings that will reflect the research 

question and suit the researcher’s purpose”. For the purpose of this study, we take methodology 

as the ways in which the sample size was established; the sampling methods that were used to 

determine the sample size; the tools used to collect data; how the data was organised and analysed.  

In view of this, the chapter is divided into the five subsections. In the first section, the research 

aims and objectives are reiterated. Secondly, the research philosophy used in the study is discussed. 

The research design used in the study is indicated in the third section. The fourth and the fifth 

subsections are dedicated to data analysis and methodological reflections respectively.  

 

3.2 Recapping of the Research Aims and Objectives 

As discussed in section 1.4 of this dissertation, the aim of this study was two-fold. Firstly, the study 

aimed to investigate the ways in which poor rural people are affected by climate variability. Secondly, 

to understand the ways in which the communities from the three research sites are adapting to 

climate variability using the asset-based adaptation framework.  

In order to achieve the abovementioned aims, four research objectives were formulated. The first 

objective was to determine the impact of climate variability on poor rural people in the three 

research sites, followed by identifying the different asset portfolios which each of these 

communities uses to adapt to climate variability. In addition, it was of great significance to 

understand which asset portfolios play a very important role in the adaptation process in order to 
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identify appropriate intervention measures. The final objective of the study was to contribute to 

the body of knowledge on the combination of assets of climate variability adaptation.  

In view of this, the aims and objectives of the study informed the research philosophy which was 

used in this study.  

 

3.3 Research Philosophy 

A research philosophy is a specific way of developing knowledge that defines the philosophical 

paradigm (Saunders et al., 2009; Holden and Lynch, 2004). This development and understanding 

of knowledge depends on particular assumptions based on our perspective of the world (Saunders 

et al., 2009; Holden and Lynch, 2004). Saunders et al. (2009) argue that the assumptions in research 

philosophy explain the researchers view regarding the world. These assumptions determine the 

research strategy and the methods of the chosen strategy. Guba and Lincoln (1982) argue that 

philosophical paradigm within research is very important, as it is the basic belief system or 

worldview that guides the investigation. This is also supported by Mertens (2010) who is of the 

view that basic philosophical assumptions guide and direct the thinking and action of the 

researcher. Maree and van Westhuizen (2007) argue that research is about understanding the world, 

one’s understanding is informed by how you view the world, what you view understanding to be 

and what you see as the purpose of understanding. 

According to Saunders et al. (1996), basic paradigm beliefs not only guide the investigation (in 

terms of the choice of design and method) but also its ontology (nature of reality and being) and 

epistemology (nature and scope of knowledge). Sikes (2004) is of the view that the way in which 

we each view the world is associated with our past experiences in life. This concerns the nature of 

knowledge (epistemological assumptions), the nature of social reality (ontological assumptions), 

the ways and the extent to which your own values influence your research process (axiological 

assumptions). Furthermore, Sikes (2004) recognises that it is imperative that all researchers devote 

some time to think about how they are philosophically and paradigmatically positioned and for 

them to be conscious of how their position might influence their research. Sikes (2004) argues 

that, irrespective of how each researcher is positioned in terms of their individual epistemological 

assumptions, it is essential that researchers are clear in their minds of the repercussions of their 

position, that they state their position clearly.  

Crotty (2003, p.42) defines epistemology as “a way of understanding and explaining how we know 

what we know”. Therefore, epistemology defines how we think. Epistemology is necessary as it 
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allows one to be able to establish the truth from the false, by formulating an appropriate way of 

evaluation. It is also important for obtaining knowledge of the world around us. Crotty (2003) 

argues that without epistemology, it would be a challenge to think. In fact, we would have no 

reason to be certain that our thinking was useful or true, but instead we would only just have casual 

pictures rushing before our mind. There are two types of epistemological assumptions, namely 

Objectivism (or positivism) and Subjectivism (or constructivism or interpretivism). Lakoff (1987) 

argues that objectivism is ‘one version of basic realism’ according to which reality exists 

independent of humans, while subjectivism is an assumption, that social reality is made from the 

perceptions and consequent actions of social actors (people).  

The epistemological standpoint of this study was constructivism, mostly because the study aimed 

at obtaining answers to the research aims and objectives stated in section 3.2. The most important 

concept of constructivism is that knowledge is created which cannot take place independent of 

the learner. Constructivism is a school of thought that argues that humans construct knowledge 

and that the only reality we know is expressed by human thought and interaction (Dawson, 2013; 

Wisker, 2008; and O’Leary, 2004). In addition, individual constructions are only produced through 

interaction between and among the researcher and the respondents. This philosophy was of great 

value to this study because the aim of this study was to understand how rural communities built 

their adaptive capacity when extreme weather events occurred. In conducting the research, the 

researcher was able to get various views and concerns from the communities regarding how the 

changing climate has affected their lives and livelihoods and also what they did to survive and 

cope.  

Crotty (2003, p.3) describes a research methodology as “the strategy, plan of action, process or 

design underlying the choice and use of particular methods and linking the choice and use of the 

methods to the desired outcomes”. O’Leary (2004) argues that there is no best type of research 

methodology but simply one that is perceived by the researcher to be the best fit for answering 

the research questions. The methodological approaches used in this study were qualitative and 

quantitative methods. These approaches were used simultaneously. Weinreich (2009) argues that 

the purpose of qualitative research is to offer the researcher a perspective through direct 

interactions with the people under study. The qualitative methodological approach was concerned 

with developing a detailed and in-depth understanding of human behaviour towards climate 

variability. The qualitative data, which was obtained from questionnaires, interviews and focus 

groups, afforded the study the rich description of individual experiences needed to achieve a deep 

analysis of their adaptive capacity and resilience against climate variability, whilst, the quantitative 

methodological approach was used to compare and support the qualitative data.  



32 
 

3.4 Research Design 

McMillan and Schumacher (2001) define a research design as a plan for selecting subjects, research 

sites, and data collection procedures to answer the research question(s). Burns and Grove (2003, 

p.195) define a research design as “a blueprint for conducting a study with maximum control over 

factors that may interfere with the validity of the findings”. This section describes at length the 

research sites, study population and the data collection tools which were used in this study.   

 

3.4.1 Description of the research site  

Mtubatuba is situated approximately 55km north of Richards Bay and Empangeni and 200km 

north of Durban in the KwaZulu-Natal province ( 28°25′S 32°11′E). The town is perfectly situated 

as a place from which to explore the culture of the Zulu Nation. The town is also home to the 

well-known iSimangaliso Wetland Park. Mtubatuba falls under the uMkhanyakude District 

Municipality, which is the second largest District in KwaZulu-Natal.  

The climate of Mtubatuba is humid and has an annual average temperature of approximately 21.5 

ºC (uMkhanyakude District Municipality, 2018). Summers generally range from humid to hot, 

while winters are mostly cool to mild. The annual rainfall varies between 600mm and 700mm in 

the western areas, which are primarily rural and between 1201mm and 1250mm on the eastern 

side, along the coastal sea belt (uMkhanyakude District Municipality, 2018). In addition, Mtubatuba 

is highly dominated by Gum trees (Eucalyptus Grandis (Myrtaceae)), which is considered an invasive 

species in South Africa.  

The Mtubatuba Local Municipality Final IDP Review Plan (2016/2017) stipulates that water 

availability is one of the key challenges experienced by the Mtubatuba Local Municipality, together 

with the other local municipalities under uMkhanyakude District Municipality. In addition, the 

document argues that the people of Mtubatuba do not have access to clean water, in accordance 

with the National Department of Water Affairs standards. 

Three research sites in Mtubatuba were selected for this study. These are Nkombose, Ebaswazini, 

and Ogengele areas (Figure 3.1).  

(i) Nkombose - Nkombose is located ±10km from Mtubatuba town. This rural area 

covers ±14.24km² with a population of approximately 9768 (685.75 per km²). The 

number of households is 1905 (133.74 per km²) (Statistics South Africa Census, 2011a).  
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(ii) Ebaswazini - Ebaswazini is a rural area in Mtubatuba and is located ±18,7 km from 

Mtubatuba town. This rural area covers ±19.62km² with a population of approximately 

2936 (149.68km²). The number of households is 485 (24.73 per km²) (Statistics South 

Africa Census, 2011b). 

 

(iii) Ogengele - Ogengele is a small rural area located under the Mtubatuba Local 

Municipality. The area covers ±19.70km² with a population of approximately 4263 

(216.37km²). The number of households is 681 (34.56 per km²) (Statistics South Africa 

Census, 2011c).  
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Figure 3.1: Location of the three research sites in Mtubatuba.  

Source: Cartography Unit, University of the Witwatersrand (2018).  
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3.4.2 Study population and sampling procedure 

Polit and Hungler (1999, p.37) refer to the population as “an aggregate or totality of all the objects, 

subjects or members that conform to a set of specifications”. A population consists of individuals, 

groups, organizations, human products, and events, or the conditions to which they are exposed 

(Welman, et al., 2009). For this study, the study population consisted of women and men from all 

three research sites. This included the general members of the communities. The majority of the 

population were black and Zulu speaking.  

The process of choosing a share of the population to represent the whole population is known as 

sampling (Polit and Hungler 1999, p.95; LoBiondo-Wood and Haber 1998, p.250). According to 

Morrison (1993), the quality of the research is not only reliant on the suitability of the methodology 

and instruments used but also on the appropriateness of the strategy used to sample the study 

population. It was therefore important that a correct sampling method was chosen for this study. 

According to Alvi (2016), in an investigation, it is impossible to assess every single element of a 

population so a group of people (smaller in number than the population) is selected for the 

assessment. There are two main methods of sampling, namely: probability and non-probability 

(Schofield, 1996; Cohen and Holliday, 1996; 1982; 1979). According to Leedy and Ormorod 

(2005), the sampling method one chooses to use for a study is always dependent on the study’s 

research questions and sample population to be researched.  

As mentioned in section 3.4.1, the total number of households for Nkombose was 1905, Ebaswazini 

was 485 and 681 for Ogengele. Therefore, the total number of households for the entire study 

population between all three-research sites was 681 + 485 + 1905 = 3071 households. Given that 

3071 households is a large number, the researcher was required to select a sample of households 

from the total study population, which was used to represent the entire target group. 

In order to calculate the sample size for each research site, the researcher had to select a confidence 

level and margin of error. This study used a 95% confidence level with ±5% precision/marginal 

error, which falls within the limits of a z-score of ±1.96.  

The Cochran’s formula for calculating sample size (infinite population) in estimating the mean was 

used. Therefore, the total sample size for all three-research sites was calculated as follows 

(Cochran, 1963, p.75): 

n˳ = (z²pq)/e² 

Where: 
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n˳ is the total sample size required 

z is the standard normal deviation, which is 1.96 for 0.05 margin of error 

p is the proportion in the target population, which is recommended to be 50% or 0.5 if there is no 

estimate available of the proportion in the target population 

q is the proportion not having the characteristic, which is (1-p) = 1-0.5=0.5 

e is the margin of error that was set at 5% or 0.05 for this study  

n˳= (1.96 ² x 0.5 x 0.5) / (0.05²) = 384 

For this study, a total sample size of 384 was considered sufficient. In order to determine the 

sample size for each research site, the following equation was used (Cochran, 1963, p.75): 

The total sample size of each research site     X   n˳ 

          The total target study population 

 

Where the total target study population or households between the three research sites are 3071; 

and total n˳ is 384.  

Thus, the sample size for Nkombose was: (1905/3071) X 384 = 238.  

The sample size for Ebaswazini was: (485/3071) X 384 = 61;  

The sample size for Ogengele was: (681/3071) X 384 = 85;  

The table below illustrates the percentage contributions of each research site to the total study 

population. As demonstrated by the percentages, Ebaswazini contributed 16% of the total study 

population, as it was the research site with the least number of households. Ogengele contributed 

22% to the total study population, whereas, Nkombose contributed the most with 62%. This was 

attributed to Nkombose having a higher number of households when compared to the other 

research sites. Therefore, Nkombose needed to have a much bigger contribution (in terms of the 

number of sampled households) to the total sample population. It was of great significance that 

the three research sites were equally represented in the total sampled study population.  
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Table 3.1: Sample size calculation for each research site  

 Total number of 

households 

Sample per research site 

(using a 5% margin of 

error) 

Percentage contribution 

of each sampled 

households in the three 

research sites 

Nkombose 1905 (1905/3071) X 384= 238 (238/384) X 100 = 62% 

Ebaswazini 485 (485/3071) X 384= 61 (61/384) X 100 = 16% 

Ogengele 681 (681/3071) X 384= 85 (85/384) X 100 = 22%  

Total  3071 target study 

population/households 

384 total sampled 

population/households 

Total percentage of the 

entire sampled 

population/households 

100%  

 

For this study, a probability sample was used. The probability sample was selected because it 

allowed for every household of the wider population to have an equal chance of being included or 

being randomly selected for the sample. In order to select the required sample size, a systematic 

sampling method was used, which is one of a number of probability methods. The systematic 

sampling method is a random sampling method which entails choosing samples using a system 

of intervals in a numbered population. As a result, a list of households for each research site was 

created. The list was used in randomly selecting the households to be sampled. In this process, the 

first respondent was selected purposely. 

In order to determine the interval at which each household would have been selected, the sampling 

fraction was used. The sampling fraction is the fraction of the sample size to the population size. 

In view of that, using the sampling fraction, the frequency interval at which each household was 

to be selected for all three research sites was determined to be eight (8) (Table 3.2). Therefore, 

every eighth household from the list of households was chosen until the required sample size was 

reached for each research site. This process was conducted for all three research sites. The equation 

that was used is as follows (Cochran, 1963, p.75): 

f = N/sn  

 

f = frequency interval  

N = the total number of the wider population 
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sn = the required sample size 

 

Table 3.2: Sampling fraction for the three research sites 

 Nkombose Ebaswazini Ogengele 

Frequency interval (f) 1905/238 = 8 (every 

8th household, 1 

household was 

selected) 

485/61 = 8 

(every 8th household, 

1 household was 

selected) 

681/85 = 8  

(every 8th household, 

1 household was 

selected) 

 

3.4.3 Data collection tools 

Creswell (2009, p.161) describes a data collection instrument as a research instrument which is 

used to compute, examine or report data. Data collection is an important part of any research 

study. Thus, it was significant that appropriate data collection tools were used to collect data for 

this study. The section below discusses the tools that were used to collect data for this study. 

 

(i) Questionnaires 

Polit and Hungler (1999) define a questionnaire as a method of data collection, which is completed 

by the respondent in written format. Wisker (2008, p.187) suggests that questionnaires are often 

used to gather information directly by asking people questions about facts, attitudes, activities, 

behaviours, and responses to events and usually consist of a list of questions. Sapsford (1999) and 

Oppenheim (1992) argue that questionnaires present an unprejudiced way of gathering data about 

people’s attitudes, beliefs, behaviour, and knowledge.  

According to Williams (2003), with careful planning, questionnaires can yield high quality usable 

data, achieve good response rates, provide anonymity and reduce bias. Thus in defining the main 

aim of a questionnaire, Bradburn (2004) states that one basic rule exists, which is ‘Ask what you 

want to know, not something else’. This is also supported by numerous authors (McGuirk and 

O’Neill, 2005; Parfitt, 2005; Bulmer, 2004; Creswell, 2003; de Vaus, 2002; Oppenheim, 1992 and 

Patton, 2000) who are of the view that a good questionnaire design is vital in order to generate 

valuable data, which is in line with the goals of the research. 
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In view of the above, a questionnaire containing open-ended and closed-ended questionnaires was 

generated for this study (see Appendix G). A questionnaire was used as it provided a cost effective 

way of collecting data, especially because the sample size for this study was large.   

In accordance with Oppenheim (1992), who suggested that a questionnaire could contain a further 

introductory paragraph, the questionnaire designed for this study consisted of a short introductory 

paragraph. The aim of the short introductory paragraph was to formally introduce the researcher 

to the research participants and to guide the participants on how to complete the questionnaire.  

The questionnaire distributed to all three-research sites for this study was exactly the same format 

and all questions were asked precisely the same way. As Ceci´c and Musson (2004, p.41) 

highlighted “The point of having a questionnaire is primarily to have all the data in more or less 

the same format, which means that all the questions are asked of the whole population of observers 

in precisely the same way. It makes the collected data comparable within the data set as well as 

between different events (for which the same type of form was used)”. 

For this study, the questionnaire collected the following information: background information of 

respondents (how many years have they lived in the community), their perceptions on climate 

whether it has changed or not, their experiences on climate variability and associated impacts, and 

their response measures. The research participants were given a list from which to choose from 

the various weather events they had experienced over the years. The questionnaire also included 

general information such as age and gender of the respondent, household size, and level of 

education.  

Questions were simple and phrased in a manner that all respondents understood as suggested by 

Jack and Clarke (1998) who argue that questions should be asked in simple words. Questionnaires 

were designed in both English and isiZulu to accommodate the respondents’ preferences. Each 

respondent was asked in which language they wished to complete the questionnaire. This allowed 

all respondents to be able to express their views in a free and fair manner.  

 

(ii) Observation 

Marshall and Rossman (1989, p.79) define observation as “the systematic description of events, 

behaviours, and artifacts in the social setting chosen for study”. Geertz (1973) is of the view that 

the overall aim of observation is to develop a ‘thick description’ of a situation – in order to explain 

both what is going on and why it makes sense to people in a particular socio-cultural setting. 

Similarly, Erlandson et al. (1993) argue that observations allow the researcher to examine existing 
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conditions using the five senses and to provide a ‘written photograph’ of the conditions of the 

study areas. Observation methods are valuable to researchers in a number of ways. Schmuck (1997) 

indicates that observations offer researchers an idea of how the research participants communicate 

with one another, ways of examining non-verbal expression of feelings, how much time is spent 

on the different activities, and observe who interacts with whom. 

There are numerous types of observations, such as participant, non-participant, covert, overt, 

structured and unstructured. For the purpose of this study, participant observations were carried 

out. DeMunck and Sobo (1998) describe participant observation as the primary method used by 

anthropologists doing fieldwork. Schensul et al. (1999, p.91) defines participant observation as “the 

process of learning through exposure to or involvement in the day-to-day or routine activities of 

participants in the researcher setting”. DeWalt and DeWalt (2002) define a participant observation 

as the process enabling researchers to learn about the activities of the people under study in the 

natural setting through observing and participating in those activities. As such, it offers the 

perspective for the development of interview guides and sampling guidelines.  

DeWalt and DeWalt (1998) are of the view that a participant observation is categorised by wanting 

to learn more about others, having an open, non-judgemental approach, being aware of the 

tendency for feeling culture shock and for making mistakes, most of which can be overcome by 

being a vigilant observer and a good listener, and being open to the unpredictable.  

Participant observation allows researchers to authenticate meanings of terms that participants use 

in interviews, questionnaires, and focus groups. In addition, participant observation enables the 

researcher to observe events that informants may be incapable or reluctant to share when doing 

so would be insensitive, impolite, and inappropriate (Marshall and Rossman, 1995).  

Participant observations allowed the researcher to observe the resources available in each 

community and to observe the various coping strategies communities use when extreme weather 

events took place. 

 

(iii) Focus groups 

Focus group discussion is a method where a researcher gathers a group of individuals to discuss a 

specific topic, with the main aim being to draw from the multifaceted perceptions, beliefs, 

attitudes, and personal experiences of the participants through a moderated dialogue (Hayward et 

al., 2004; Israel et al., 1998; Morgan, 1996; Cornwall and Jewkes, 1995; Kitzinger, 1994). Similarly, 

Krueger and Casey (2000) describe a focus group as a discussion among a small number of target 
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population members guided by a moderator. According to Ritchie (2003), focus groups offer a 

social setting for research, and thus an opportunity to discover how people think and talk about a 

certain subject. Focus group discussions are perfect for creative thinking and verifying concepts 

and terms used by the research participants. According to American Statistical Association (1997), 

focus group discussions provide a wealth of information; this includes what the respondents think 

and why they think that way.  

A focus group discussion was selected as one of the methods of collecting data for this study, as 

it offered a platform to uncover perceptions, values and differing worldviews from the participants. 

Key individuals from each of the research sites were identified and requested to participate in the 

focus group discussions. The key individuals were individuals who have lived in each of the three 

research sites for over 25 years. These individuals were believed to have experienced the various 

change in weather patterns and therefore were able to provide in-depth knowledge on the subject 

matter. Locally perceived adaptation and coping strategies in the three research sites were discussed 

in the three focus groups. Additional questions were discussed (see Appendix I), such as if there 

was any potential support provided to communities by the Mtubatuba Local Municipality. The 

focus group discussions were conducted in isiZulu because this was the preferred language for all 

the participants. The researcher was comfortable with facilitating the discussions in isiZulu, as it is 

her official home language and she could converse quite fluently in this language.  

Stewart et al. (2007) suggest that it is always an advantage to over-recruit for a focus group and 

possibly manage a fairly larger group, than to under-recruit and risk having to call off the meeting 

or having an unsatisfactory discussion. 

Mattar (1994), Krueger (1994), Oppenhein (1992) and Morgan (1988) are of the view that when 

setting the size of the focus group, the researcher must consider that the group be small enough 

that all the participants have an opportunity to share their thoughts, and big enough to offer diverse 

perceptions. This view is also supported by Krueger and Casey (2000) who suggest that usually six 

to eight participants are adequate, while some studies have reported as few as four and as many as 

fifteen participants are sufficient (e.g. Fern, 1982 and Mendes de Almeida, 1980). The size of the 

three focus groups for this study varied between five to nine participants.  

Furthermore, evidence suggests that mixed gender groups are likely to increase the quality of 

discussions and potentially its outcomes (Freitas et al., 1998). Therefore, it was paramount to have 

both male and female representation within the three focus groups conducted in the three study 

sites.   
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(iv) Participatory research methods (mind maps and listing and ranking matrix)  

Participatory research has become quite popular as a research strategy within the qualitative 

research methods (Bergold and Thomas 2010; Bergold 2007). Chambers (1986) describes 

participatory research approach as a coherent and mutually supportive pattern of concepts, values, 

methods and action amenable to wide application.  Participatory research can be viewed as a 

methodology that argues in support of the importance, the possibility, and the effectiveness of 

involving research partners in the process of producing knowledge (Bergold, 2007).  

The participatory research method was selected for this study, as it allowed research to be 

conducted directly with the immediately affected persons. According to Fals-Borda and Rahman 

(1991) the aim of using participatory research methods should be to reconstruct knowledge and 

for understanding and empowerment. Key individuals from the three research sites were identified 

to participate in the participatory research methods. The key individuals were individuals who have 

lived in each of the three research sites for over 25 years. These individuals were believed to have 

experienced the various change in weather patterns and therefore were able to provide in-depth 

knowledge on the subject matter. Three participatory research methods were used for this study, 

namely: Mind maps, Listing and rankings matrix.  

According to Farrand et al. (2002) and Williams et al. (1997), mind maps assist people in learning 

concepts; it is argued that this is better than note taking and traditional linear formats. Mind maps 

are done in a free-form way instead of a step-by-step process, therefore mind maps are meant to 

be self-sufficient interpretations of the idea they represent (Buzan and Abbott 2005). Mind maps 

allowed the participants to document the various resources available in their communities.  

Ager and Sparling (2013) define a Participatory Ranking Methodology (PRM) as a ‘mixed methods 

approach to collecting data, where a group of well-informed participants generates responses to a 

specific question or set of questions. Furthermore, this methodology promotes an engaged and 

participatory process, drawing upon local knowledge and perceptions (Ager and Sparling, 2013). 

A listing and ranking matrix was conducted with the participants. The listing and ranking matrices 

provided a simple and effective way for participants to prioritise, compare, score and subsequently 

discuss the effects of climate variability on their livelihoods and the potential solutions. The 

problems were listed as the participants were randomly calling them out. Subsequently, the 

researcher asked the participants to rank the problems they had previously listed, where ten (10) 

represented the most detrimental to their livelihoods and one (1) being the least detrimental.  

 



43 
 

(v) Interviews 

According to Kvale (1996, p.174) an interview is “a conversation, which its purpose is to gather 

descriptions of the [life-world] of the interviewee with respect to interpretation of the meanings 

of the described phenomena”. Schostak, (2006) argues that an interview is an extendable dialogue 

between people whose aim is to have an ‘in-depth understanding’ of a particular subject, and 

through which a phenomenon could be understood in terms of the meanings interviewees bring 

to it. Boyce and Neale (2006, p.3) define interviews as “a qualitative research technique, which 

involves conducting intensive individual interviews with a small number of respondents to explore 

their perspectives on a particular idea, programme or situation”. 

The use of interviews in research demonstrates a shift from observing humans as merely 

manipulative and data being somehow exterior to individuals and rather towards viewing 

knowledge as being generated by humans, often through dialogues (Kvale, 1996). According to 

Rubin and Rubin (1995, p.17), interviewing requires “a respect for and curiosity about what people 

say, and a systematic effort to really hear and understand what people tell you”. Connaway and 

Powell (2010) advise that when conducting an interview, the interviewer should make an effort to 

create a friendly, non-threatening environment. Similarly as one would do with a cover letter, the 

interviewer should provide a brief, informal introduction to the study; emphasise the importance 

of the person’s participation, and guarantee confidentiality and anonymity. Similarly Dörnyei 

(2007, p.140) argues that a great qualitative interview has two fundamental features: “(a) it flows 

naturally, and (b) it is rich in detail”.  

Similarly, there are different types of interviews, such as unstructured, semi-structured and 

structured interviews. For the purpose of this study, semi-structured interviews were conducted 

with three local authorities from the Mtubatuba Local Municipality. Semi-structured interviews 

consist of various key questions which assist in defining the key areas which will be explored (see 

Appendix H). It also allows the interviewer or interviewee to dig deep in order to follow an idea 

or reply in more detail (Britten, 1999). Kvale and Brinkmann (2009) are of the view that semi-

structured interviews are often the most effective and convenient way of gathering information.  

Pontin (2000) suggests that all interviews must be recorded in terms of note taking as well as 

digitally recorded, as this safeguard against prejudice and provides an everlasting record of what 

was and was not said. Therefore, the interviews were recorded and transcribed. Similarly, Pontin 

(2000) and May (1991) suggest that it is helpful to make field notes about observations, thoughts, 

and ideas about the interview during and immediately after each interview, as this can help when 

one analyses the data. In the data collection process, notes were taken.   
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(vi) Documentary review of existing data 

In a time where researchers all over the world are frequently collecting a vast amount of data, the 

feasibility of using existing data for research is becoming more acceptable (Andrews, et al. 2012; 

Smith et al., 2011; Smith, 2008). Furthermore, Andrews et al. (2012) and Smith et al. (2011) suggest 

that it is essential to define secondary data analysis as a systematic research method.  

Most research starts with an inquiry to learn what is already known and what gaps exist about a 

certain subject (Creswell, 2009). This includes related and corroborating literature; in addition, one 

must also consider previously collected data on the subject (Doolan and Froelicher, 2009; Dale et 

al., 1988). Novak (1996) argues that secondary data are useful in designing succeeding primary 

research as it can offer a starting point with which to compare the results of the primary data you 

have collected. Therefore, Novak (1996) argues that it is always sensible to review secondary data 

before starting any research activity (Novak, 1996). 

Thus, this study utilised and reviewed existing data such as meteorological data and existing policies 

around climate variability and adaptation to further understand the phenomenon under 

investigation. Temperature and rainfall data were requested from the South African Weather 

Service (from 1997-2017). The purpose of requesting the data was to examine the climate 

information, which was recorded by the South African Weather Service in Mtubatuba over the 

years (1997-2017). The role of the data was to determine whether the various extreme weather 

events mentioned by the participants correlated with the temperature and rainfall data recorded 

over the years.  

A google search was conducted to discover the various policies that exist in South Africa and 

KwaZulu-Natal pertaining to climate variability, its impacts on rural livelihoods and the various 

adaptation strategies that may be adopted by those affected.  

 

3.5 Data Analysis 

Shamoo and Resnik (2003) define data analysis as the process of systematically applying statistical 

and/or logical techniques to describe and illustrate, condense and recap, and evaluate data. 

According to Shamoo and Resnik (2003), various analytic procedures offer a way of drawing 

inductive interpretations from data and differentiating the signal (the phenomenon of interest) 

from the noise (statistical fluctuations) present in the data. 
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Firstly, data obtained in isiZulu were translated into English. Thereafter the data obtained from 

questionnaires were captured on the REDCap database. REDCap is a tool that allows one to create 

research databases, capture and manage data and export directly to a statistical programme of 

choice. Subsequently, the data were exported to STATA. STATA was one of a few statistical 

software that was compatible with REDCap. Using the STATA software, frequency tables and 

figures were compiled for the different variables.   

Qualitative data obtained from open-ended questions from the questionnaires were coded and the 

researcher searched for similar themes in the responses received. Coding was carried out utilising 

the Microsoft Excel spreadsheet package. Data obtained from the focus group discussions and 

participatory research methods (mind maps, listing and ranking matrix) were translated from 

isiZulu to English. Furthermore, this information was transcribed and quotes were extracted and 

discussed extensively. Climate data obtained from the South African Weather Service were 

captured on a Microsoft Excel spreadsheet and the average temperature and rainfall were 

calculated for each year. Thereafter the data were analysed on the Excel spreadsheet and line 

graphs were drawn. 

 

3.6 Methodological Reflections 

The first step that the researcher undertook before engaging with the communities was to meet 

with the Induna for each of the three research sites. Meeting with the Indunas was very crucial for 

this study as the researcher needed to observe the protocol of the rural areas. This also allowed 

the researcher the opportunity to first introduce herself to those that govern the various areas and 

to request for their permission before engaging with the communities. Once the permission was 

granted from the Indunas, then only did the researcher start engaging with the sampled 

households.  

Taking into consideration that the three research sites were positioned in the heart of the northern 

KwaZulu-Natal province and were rural in nature the researcher found it befitting to compile the 

data collection tools and the participation information sheet in both isiZulu and English. This was 

done to accommodate every participant and to remove boundaries that could have been potentially 

created by the language used to collect the data. This was not a difficult task for the researcher to 

do as she was an isiZulu speaking individual herself and even engaging in the language was easy to 

do. Therefore, when the participation information sheet and the questionnaires were distributed, 

the head of the sampled household was given an opportunity to choose between an isiZulu and 
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an English questionnaire. The questionnaires were distributed to the sampled households and the 

respondents were given two days (or more upon request) to complete the questionnaire. Although 

this technique assisted, not all of the questionnaires were returned when the researcher went back 

to collect them.  

In most cases, respondents requested that the researcher read and writes the respondents answers, 

as some respondents were elderly and some illiterate. This gave the researcher time to interact 

more with the respondents. It is important to note that there were cases where the head of the 

sampled household refused to participate in the study as they felt that ‘people always come to ask 

questions and never return to give solutions and assistance to the vulnerable communities’. In 

those instances, the researcher left the household peacefully and respected the household head’s 

rights. Additionally, in some cases, the questionnaire respondents could not complete all the 

questions as they were either in a hurry somewhere or just irritated by the endless questions. In 

those cases, no one was forced to complete or respond against their will.  

The researcher had wished to have at least eight or more individuals participate in each of the three 

focus group discussions but unfortunately, in some cases, the number of participants was lower 

than the anticipated number. Nonetheless, those that participated in the discussions were willing 

to share their experiences and insights. Even though the researcher had initially planned on doing 

transect walks, it became clear that using participatory methods would allow the community 

members the opportunity to participate in this study more effectively. Therefore, the researcher 

opted to use a mind map so that the participants could map out the various resources, which are 

available in their communities. In addition, a listing and ranking matrix was used to document the 

impact of climate variability.  
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CHAPTER FOUR 

EMPIRICAL EVIDENCE 

 

4.1 Introduction  

This chapter is dedicated to presenting the findings of this study, which were obtained from the 

data collection phase. It is important to present and discuss the views obtained from the research 

participants. The views and perceptions presented in this chapter were gathered from the sampled 

research participants from Nkombose, Ebaswazini, and Ogengele in Mtubatuba. As outlined in 

chapter three of this dissertation, 384 households were sampled (of which 355 households 

participated, making the response rate 92%). In addition, three focus group discussions and three 

participatory research groups were conducted. Furthermore, three individual interviews were 

conducted with three local authorities from the Disaster Management Centre at the Mtubatuba 

Local Municipality.  

In view of the above, this chapter is structured around the research questions, which were asked 

in section 1.3 of this dissertation. The first section is dedicated to presenting the perceptions on how 

climate variability has manifested itself in Mtubatuba. Thereafter, the perceived impacts of climate 

variability on rural livelihoods in Mtubatuba are presented. Lastly, I reflect on the key adaptation 

strategies and asset portfolios used by the rural communities in the three research sites to adapt to 

the impacts of climate variability.  

 

4.2 Perceptions on how climate variability has manifested itself in Mtubatuba 

One of the issues that this study was interested in was understanding how rural communities in 

Mtubatuba are adapting to the impacts of climate variability. In order to establish this fact, it was 

important to first determine the level of extent to which the communities understood their weather 

or observed changes in weather patterns. Therefore, it was of great significance to understand 

whether the participants in the three research sites had experienced any changes in climatic 

conditions over the last 20 years. Table 4.1 below outlines their responses.    
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Table 4.1: Household responses on whether changes have been observed in the weather patterns 

(n= number of responses, N= total number of responses)  

Observed 

changes in 

the weather 

patterns 

Nkombose 

(n) 

Ebaswazini 

(n) 

Ogengele 

(n) 

Total 

(N) 

Percentage 

(%) 

Yes 220 57 77 354 99, 7% 

No 1 0 0 1 0, 3% 

Total 221 57 77 355 100% 

N = 355;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 

Based on the data presented in table 4.1, it is suggestive that the majority 354 (99, 7%) of the 

research participants in the three research sites have observed changes in the weather patterns in 

the last 20 years. Notably, 100% of the research participants from Ebaswazini and Ogengele seem 

to have observed changes in climatic conditions over the last 20 years, whereas one research 

participant (which is equivalent to 0.3%) from Nkombose expressed that they had not seen any 

changes in the weather patterns.  

Furthermore, in acquiring more information, the focus group discussion participants were asked 

to detail the climate of the three research sites in order for the researcher to establish whether the 

participants were aware of any changes in the weather patterns in the last 20 years. Therefore, the 

question that the participants were asked was ‘How would you best describe the climate of this 

area for the past 20 years (1997-2017)?’ In answering this question, the respondents gave an 

account of how the climate had changed over the years, with one respondent from Ebaswazini 

expressing that: 

“It used to always rain in summer but now we are not guaranteed any rain in summer. 

Now the rain is never enough therefore we never have enough water” (Pers. Com 2018a)  

One respondent from Ogengele stated:  

“There’s not enough rain now we don’t have enough water to sustain our livelihoods. It 

has also become extremely hotter over the years and this is affecting our health especially 

us with high blood pressure” (Pers. Com 2018b) 

Whereas in Nkombose the participants expressed that:  
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“It now rains in winter something that never used to happen in the past” (Pers. Com 

2018c) 

Therefore, from the data presented in table 4.1 and the data collected from the focus group 

discussions, it is evident that all three research sites have experienced changes in climatic 

conditions over the last 20 years.  

Having established that the research participants observed changes in the weather patterns, it was 

then important for the researcher to establish the changes in weather patterns that were observed 

by the participants. In view of this, the question that was asked required the participants to 

categorise the different extreme weather events, which the research participants had experienced 

over the last 20 years. These views are captured in figure 4.1.   

 

Figure 4.1: Extreme weather events observed by the research participants  

Source: Based on fieldwork data, 2018 (see appendix J)   

Figure 4.1 reveals that across the three research sites the research participants seem to have 

observed droughts as the most frequent extreme weather event in the last 20 years. In Nkombose 

(61%), Ebaswazini (71%), and Ogengele (76%), the research participants were of the view that 

droughts are one of the main ways in which the changes in weather patterns have presented 
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themselves in the three research sites. It is also evident from figure 4.1 that severe thunderstorms 

are the second way in which climate variability has presented itself in the three research sites in 

Mtubatuba. In Nkombose (23%), Ebaswazini (18%), and Ogengele (22%) of the research 

participants viewed severe thunderstorms as the second most occurring extreme weather event in 

Mtubatuba.  

Having established the extreme weather events observed in each research site, the researcher found 

it fitting to analyse the overall perceptions throughout the three research sites, therefore an analysis 

of the overall perception was done. The overall perceptions of the ways in which climate variability 

has presented itself in Mtubatuba are presented in figure 4.2.   

 

Figure 4.2: Extreme weather events observed by the research participants in Mtubatuba 

Source: Based on fieldwork data, 2018 (see appendix J)   

As illustrated in figure 4.2 it is evident that the majority 347 (65%) of the research participants 

from the three research sites observed droughts in their respective communities, whereas 115 

(22%) of the research participants observed severe thunderstorms. The remaining 70 (13%) of the 

extreme weather events that the research participants had experienced were floods, tornadoes, 

hurricanes and other. The ‘other’ extreme weather events category included strong winds and 

extreme heat.  
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Furthermore, in gathering more information during a focus group discussion, participants were 

requested to identify extreme weather events they have experienced in their communities in the 

last 20 years. The focus group discussion participants were also of the view that droughts were the 

most occurring extreme weather events. One of the focus group respondents from Ogengele 

stated that:   

“We experience drought all the time. However, 2016 is still the most memorable year when 

it was bad. We used to wake up at 12h00am to go get water from the hand-operated lever 

pump because it used to be too full during the day.” (Pers. Com 2018d) 

In addition, in a series of interviews conducted with the three local authorities from the Disaster 

Management Centre in Mtubatuba Local Municipality, the authorities were asked to discuss issues 

around weather challenges that have been a concern for their department. One of the authorities 

stated that: 

“Shortage of rain and severe thunderstorms are amongst the many challenges faced by 

residents in Mtubatuba. Shortage of rain is because of droughts. Whereas, the occurrence 

of severe thunderstorms is attributed to Mtubatuba having a high lightning density.” (Pers. 

Com 2018e) 

While the data presented above provide strong evidence that droughts and severe thunderstorms 

are the two most occurring extreme weather events in the three research sites, it was important for 

the researcher to compare human perceptions to scientific data. Therefore, rainfall amount data 

calculated in millimetres (mm) obtained from the South African Weather Service were reviewed 

and the average rainfall amounts for each year were calculated. This weather data were recorded 

at the Riverview weather station, which is approximately nine kilometres from Nkombose, 20 

kilometres from Ebaswazini and 19 kilometres from Ogengele. The average rainfall amount (mm) 

recorded in Mtubatuba from 1997-2017 is presented in figure 4.3.   
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Figure 4.3: Average rainfall amount recorded in Mtubatuba from 1997-2017 with a Trendline 

demonstrating the general pattern over the years 

Source: South African Weather Service, 2018 (see appendix K) 

As illustrated in figure 4.3, it is evident that in Mtubatuba between 1997-2017 there have been 

more years of below average precipitation or rainfall (where the average is 53mm). This finding 

seems to suggest that the area of Mtubatuba has been receiving inadequate rainfall amounts, which 

have led to frequent drought episodes. In light of the above, the South African Weather Service 

(2016) defines a drought as a degree of dryness in comparison to normal or average amounts of 

rainfall for a particular area or place and the duration of the dry period. Therefore, in view of what 

a drought is, it is suggestive that the scientific data correlate with the finding from the human 

perceptions, which suggests that Mtubatuba has been experiencing more years of below average 

rainfall, which have subsequently resulted in drought episodes.   

Furthermore, the researcher found it imperative to understand the relationship between human 

perceptions related to severe thunderstorms to that of scientific data. Therefore, temperature data 

calculated in degrees Celsius obtained from the South African Weather Service (2018) were 

reviewed and the average minimum and maximum temperatures for each year were calculated. The 

results of the temperature data are presented in figure 4.4 below.  
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Figure 4.4: Average minimum and maximum temperatures recorded in Mtubatuba from 1997-

2017 with a Trendline demonstrating the general pattern over the years 

Source: South African Weather Service, 2018 (see appendix K)  

In view of the findings presented in figure 4.4, it is evident that the temperatures (both minimum 

and maximum) have increased slightly, particularly in the last ten years (2008-2017). The average 

minimum temperature recorded was 14ºC, while the average maximum temperature recorded was 

23ºC. It is evident that more than half of the temperatures recorded over the 21-year period are 

above average. The researcher was interested in understanding the relationship between high 

temperatures and the occurrence of severe thunderstorms. Therefore, documentary review of 

existing data was undertaken. Thus, given that the temperature data presented above show that 

the majority of the temperatures recorded were above average, it demonstrates that the area of 

Mtubatuba is humid and warm as it was previously indicated under the description of the research 

site. Consequently, this finding correlates with climate research data, which suggest that severe 

thunderstorms thrive in humid and warm areas. In view of this, it is suggestive that there could be 

a relationship between the high temperatures demonstrated in figure 4.4 and the occurrence of 

severe thunderstorms in Mtubatuba. The scientific data finding relates to that of human 

perception, which suggests that severe thunderstorms are one of the ways in which climate 

variability has manifested itself in Mtubatuba.  
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4.3 Perceived impacts of climate variability on rural livelihoods in Mtubatuba 

It was established that the research participants and the meteorological data suggest that droughts 

and severe thunderstorms are the two major ways in which climate variability has manifested itself 

in Mtubatuba. Therefore, drawing from the research participants’ insights on climate variability in 

Mtubatuba, the study was also interested in understanding the impacts of climate variability on 

poor rural communities in Nkombose, Ebaswazini, and Ogengele.  

In view of this, a number of questions were asked in order to gather information on the impacts 

of climate variability on rural livelihoods in Mtubatuba. Therefore, in trying to obtain information, 

a listing and ranking task was employed. The research participants were asked to randomly call out 

the various impacts of climate variability. Subsequently, the researcher asked the research 

participants to rank the impacts from the most severe to the least impactful. This task allowed the 

researcher an opportunity to determine the ways in which droughts and severe thunderstorms have 

affected the livelihoods of the rural communities in the three research sites. The views obtained 

from the listing and ranking tasks are shown in table 4.2 below.   

Table 4.2: Listing and ranking matrices data of the impacts of droughts and severe thunderstorms 

on rural livelihoods in Mtubatuba  

Key: One (1) means the least impactful and 10 the most impactful/severe  

Listing and Ranking Matrices from the 

three research sites 

English translation and ranking according to 

the severity 

 

Legend  

10. Lack of water because of drought. 

9. Livestock losses. 

8. Frequent severe thunderstorms in summer.  

7. Not getting spinach from the gardens. 

6. Sick from the dust. 

5. Buying water. 

4. No community borehole and tanks. (Where 

water is free). 

3. Can no longer plant sugarcane. 

2. Not enough RDP houses. 

1. Trees are not growing so there is no firewood. 
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Legend  

10. No water is available because of inadequate 

rainfall. Have to buy water. 

9. Frequent severe thunderstorms. 

8. Not enough hand-operated lever pump and 

community boreholes. 

7. Sick from dust and dirty water.  

6. The dam has no water. 

5. Livestock is dying.  

4. Can no longer plant sugarcane and spinach. 

3. No more jobs for cutting grass, fixing gardens 

and building blocks.  

2. No traditional medicine in the mountains 

because of drought. 

1. Not getting help when hurricanes occur. 

 

Legend 

10. No clean water because of inadequate rainfall. 

9. Sick from drinking dirty water. 

8. No community water tanks. Used to have some 

tanks but they were stolen. 

7. Chest problems from being exposed to a lot of 

dust.  

6. Livestock is dying due to drought. 

5. Struggle to get water from the hand-operated 

lever pump, which requires power to operate. 

4. No more jobs of working in the farms, cutting 

grass, building blocks. 

3. Frequent severe thunderstorms. 

2. Livestock losses. Now have to buy milk and 

maas. 

1. Can no longer plant in the gardens. Trees no 

longer grow properly, therefore, struggling to get 

wood to make fire. 
 

Source: Based on fieldwork data, 2018 
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From the data presented in table 4.2, it is suggestive that the communities identified lack of water 

attributed to droughts as the largest impact of climate variability in Nkombose, Ebaswazini, and 

Ogengele. Table 4.2 also provides information on how lack of water attributed to droughts has 

affected the rural livelihoods of the three communities. From the listing and ranking matrix, it is 

suggestive that in Nkombose the lack of water attributed to droughts has resulted in increased 

livestock losses, reduced farming and planting practices, and the communities having to buy water. 

Whereas in Ebaswazini, it appears that the lack of water attributed to droughts has resulted in 

people getting sick from drinking dirty water; increased livestock losses; communities partaking in 

far less farming and planting practices. Lastly, in Ogengele, it is suggestive that the lack of water 

attributed to droughts has resulted in people getting sick from drinking dirty water; increased 

livestock losses, job losses and the communities having to buy milk and Maas.  

In addition, to the impacts identified through the listing and ranking tasks, the researcher found it 

important to examine the other ways in which climate variability has affected the lives of the 

communities in the three research sites. Therefore, in gathering information, the research 

participants were asked to identify how droughts have affected their rural livelihoods. The views 

of the research participants are captured in figures 4.5 and 4.6 below.  

 

Figure 4.5: The effects of lack of water attributed to droughts on rural livelihoods in Mtubatuba 

Source: Based on fieldwork data, 2018 (see appendix L)   
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The data presented in figure 4.5 seem to suggest that in all three research sites having insufficient 

water due to droughts has led to reduced farming and planting; increased livestock losses; reduced 

business opportunities; reduced building block opportunities; and reduced work opportunities. 

Undoubtedly, it is evident that in all three research sites, over 70% of the research participants 

identified reduced farming and planting as the greatest way in which the lack of water due to 

droughts has affected their rural livelihoods. Interestingly, in Nkombose (11%) and Ogengele 

(22%), the research participants identified increased livestock losses as the second greatest way in 

which droughts have affected their rural livelihoods. In Ebaswazini (12%) of the research 

participants identified reduced business opportunities as the second way in which droughts have 

affected their rural livelihoods. On the other hand, in Nkombose reduced work opportunities (3%) 

were identified as the least affected activity by lack of water, while in Ebaswazini and Ogengele 

reduced work opportunities was not identified at all by the research participants as an effect caused 

by droughts.  

Having established the individual effects experienced by each community, it was important to 

examine the overall effects of droughts for the entire study population. Therefore, figure 4.6 below 

demonstrates the overall perception of how droughts have affected the communities in the three 

research sites.  

 

Figure 4.6: The effects of lack of water attributed to droughts on rural livelihoods in Mtubatuba 

Source: Based on fieldwork data, 2018 (see appendix L)   
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As illustrated in figure 4.6 it is suggestive that across the three research sites three-quarters (75%) 

of the research participants identified reduced farming and planting (referred to by the participants 

as ‘ukulima and ukutshala’) as the largest effect caused by droughts on rural livelihoods. Evidently, 

farming and planting (particularly rain-fed agriculture) contribute largely to rural livelihoods in the 

three research sites and not having water to sustain this activity greatly affects these communities. 

Figure 4.7 below demonstrates crop failure, which the research participants attributed to the effects 

of droughts on rural livelihoods in Nkombose.  

 

Figure 4.7 (left): Mealies in one of the research participant’s yard in Nkombose (right): Sugarcane 

in one of the research participant’s yard in Nkombose 

Source: Based on fieldwork data, 2018 

The negative effects of droughts on farming and planting practices are visible from figure 4.7. 

Subsequently, the overall contribution of increased livestock losses was 13%. This is seen as the 

second effect of lack of water attributed to droughts on rural livelihoods in Mtubatuba. In addition, 

6% of the research participants expressed that droughts affected them through reduced business 

opportunities, whereas 4% of the research participants reported that due to inadequate rainfall 

amounts there have been reduced opportunities for building (houses, schools, and other facilities) 

and manufacturing building blocks. As building requires water, if this resource is scarce there are 

fewer opportunities available to continue to partake in it. One research participant from 

Nkombose stated that: 

“I used to work for someone who owned a building blocks business but I lost the job 

because the employer could no longer have too many people working for him as the work 

became less because there is no water to sustain the business.” (Pers. Com 2018f) 
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Lastly, 2% of the research participants stated that because of the lack of water there has been 

reduced work opportunities for them, this included making mats from the grass (because the grass 

is burnt), cutting grass at people’s houses and schools. These were all the effects of droughts 

identified by the participants from the three communities.  

Furthermore, this study was also interested in determining the impacts of severe thunderstorms 

on rural livelihoods. Therefore, in gathering this information the research participants were asked 

to describe how severe thunderstorms affected their lives. Although not so many participants 

responded to this question, those who did expressed similar views. One research participant from 

Nkombose stated that:  

“Severe thunderstorms occur all the time. When the severe thunderstorms come, my 

family and I used to think maybe someone has sent it to us because it used to be very bad. 

Severe thunderstorms have really affected us because one of our family members got 

struck by lightning and died…We are scared.” (Pers. Com 2018g) 

Another respondent from Ebaswazini expressed similar views: 

“We are scared of severe thunderstorms” (Pers. Com 2018h) 

Evidently, from the findings, it is suggestive that loss of life and fear are the two major impacts of 

severe thunderstorms on rural livelihoods in Mtubatuba.   

 

4.4 Adaptation strategies adopted by the rural communities in Mtubatuba 

This study was also interested in understanding the key adaptation strategies, which the 

communities of Nkombose, Ebaswazini, and Ogengele use to adapt to the impacts of climate 

variability. Therefore, it was important for this study to first establish what resources, referred to 

in this study as assets, were available in each of the three communities. Thus, in undertaking this 

task, the research participants were required to brainstorm and map out on a chart paper the 

various assets that were available in their respective communities. The exercise revealed the 

information as captured in figure 4.8.  
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Figure 4:8: Assets identified by communities in Nkombose, Ebaswazini, and Ogengele  

Source: Communities identification of the different assets in the three research sites 

Based on the information presented in figure 4.8 it appears that the respondents were able to 

identify their sources of water when there is insufficient rainfall to sustain their lives. As seen in 

figure 4.8, the community of Nkombose was able to identify that there is a dam (see figure 4.9, 

bottom left) and a borehole which supplies water to the JoJo tanks (see figure 4.9, top left). In 

Ebaswazini the community has a dam with no water and a hand-operated lever pump (referred to 

by participants as Isigwedlo) (see figure 4.9, bottom right) and a borehole, which is located at the 

Induna’s residence. In Ogengele the community depends on a hand-operated lever pump (see 

figure 4.9, top right) and a dry dam. It is evident that the three communities were able to identify 

the different resources, which they rely on in times of need.  
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Figure 4.9 (top left): JoJo water tanks where there is a borehole, which pumps the water to the 

tanks in Nkombose, (top right): A boy from the Ogengele community paddling the hand-

operated lever pump for water, (bottom left): A small dam in Nkombose where some residents 

get water, (bottom right): A hand-operated lever pump in Ebaswazini. 

Source: Based on fieldwork data, 2018 

 

4.4.1 Communities adaptation strategies against the impacts of droughts   

Having established the various assets available in Nkombose, Ebaswazini, and Ogengele, the study 

was now interested in understanding the key adaptation strategies that bring about adaptation. 

Therefore, in gathering this information, the researcher investigated the adaptation strategies and 

assets, which the communities of Nkombose, Ebaswazini, and Ogengele use to respond to the 

impacts of climate variability. In view of this, the communities were asked to identify the various 

adaptation strategies, which they use to adapt to the impacts of climate variability. Thereafter, each 

adaptation strategy was linked to an asset portfolio in order to fully understand which asset 

portfolios these communities regarded as the most important in adapting to the impacts of climate 

variability. The research participants views are captured in table 4.3, 4.4, and 4.5.   
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Table 4.3: Climate variability associated impacts and adaptation measures in Nkombose  

(n= number of responses, N= total number of responses)  

Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Nkombose 

(n) (%) 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

Through social grants and investments 

(pension/social grant/ retirement annuity) able 

to obtain money to buy water and vegetables, 

etc. 

Financial Assets 

(income, savings) 

 

50 25% 

1. Lack of water attributed to droughts 

2. Reduced selling or business activities  

3. Reduced building/building blocks activities 

Through trade, able to sell (clothes, food etc.) 

and obtain money to buy water and vegetables, 

etc. 

40 20% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting  

3. Increased livestock losses 

Through procurement able to get what is 

needed to cope and survive the impacts (e.g. 

water, lightning conductor, black sand to 

fertilise the sand, medicine for the cows, fruits, 

and vegetables) 

10 5% 

1. Reduced work opportunities Through education and skills can start small 

businesses and be self-employed or apply for 

full-time, part-time and piece jobs 

Human Assets 

(labour, education, 

skills) 

 

76 39% 
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Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Nkombose 

(n) (%) 

1. Reduced farming and planting 

2. Lack of water attributed to droughts 

Can use human knowledge and skills to cope 

(e.g. plant in tyres to withhold water for longer; 

use bleach to purify the water) 

Human Assets 

(labour, education, 

skills) 

 

6 3% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

3. Reduced selling or business activities 

4. Reduced building/building blocks activities 

Through social relations, depend on 

children/husband/wife/Relatives for support 

Social Assets 

(social structures, 

social relations) 

 

6 3% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

Support from the Induna/ 

councillors/ 

municipality 

3 2% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

3. Reduced work opportunities 

4. Reduced selling or business activities 

5. Reduced building/building blocks activities 

No coping strategy No Asset 6 3% 

Total   197 100% 

N = 197;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 
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Table 4.4: Climate variability associated impacts and adaptation measures in Ebaswazini 

(n= number of responses, N= total number of responses)  

Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Ebaswazini 

(n) (%) 

1. Lack of water attributed to droughts 

2. Reduced farming and planting  

Through social grants and investments 

(pension/social grant/ retirement annuity) able 

to obtain money to buy water and vegetables, 

etc. 

Financial Assets 

(income, savings) 

 

17 32% 

1. Lack of water attributed to droughts 

2. Reduced selling or business activities  

3. Reduced building/building blocks activities 

Through trade, able to sell (clothes, food etc.) 

and obtain money to buy water and vegetables, 

etc. 

6 11% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

3. Increased livestock losses 

Through procurement able to get what is 

needed to cope and survive the impacts (e.g. 

water, lightning conductor, black sand to 

fertilise the sand, medicine for the cows, fruits, 

and vegetables) 

0 0% 

1. Reduced work opportunities Through education and skills can start small 

businesses and be self-employed or apply for 

full-time, part-time and piece jobs 

 

 

Human Assets 

(labour, education, 

skills) 

 

22 42% 
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Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Ebaswazini 

(n) (%) 

1. Reduced farming and planting 

2. Lack of water attributed to droughts 

 

Can use human knowledge and skills to cope 

(e.g. plant in tyres to withhold water for longer; 

use bleach to purify the water) 

Human Assets 

(labour, education, 

skills) 

0 0% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

3. Reduced selling or business activities 

4. Reduced building/building blocks activities 

Through social relations, depend on 

children/husband/wife/Relatives for support 

(social structures, 

social relations) 

3 6% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

Support from the Induna/ 

councillors/ 

municipality 

0 0% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

3. Reduced work opportunities 

4. Reduced selling or business activities 

5. Reduced building/building blocks activities 

No coping strategy No Asset 5 9% 

Total   53 100% 

N = 53;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 
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Table 4.5: Climate variability associated impacts and adaptation measures in Ogengele 

(n= number of responses, N= total number of responses)  

Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Ogengele 

(n) (%) 

1. Lack of water attributed to droughts 

2. Reduced farming and planting  

Through social grants and investments 

(pension/social grant/ retirement annuity) able 

to obtain money to buy water and vegetables, 

etc. 

Financial Assets 

(income, savings) 

 

28 36% 

1. Lack of water attributed to droughts 

2. Reduced selling or business activities  

3. Reduced building/building blocks activities 

Through trade, able to sell (clothes, food etc.) 

and obtain money to buy water and vegetables, 

etc. 

6 7,8% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

3. Increased livestock losses 

Through procurement able to get what is 

needed to cope and survive the impacts (e.g. 

water, lightning conductor, black sand to 

fertilise the sand, medicine for the cows, fruits, 

and vegetables) 

6 7,8% 

1. Reduced work opportunities Through education and skills can start small 

businesses and be self-employed or apply for 

full-time, part-time and piece jobs 

 

 

Human Assets 

(labour, education, 

skills) 

 

26 34% 
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Climate variability impacts identified by 

communities 

Key adaptation strategies Most important 

assets 

Ogengele 

(n) (%) 

1. Reduced farming and planting 

2. Lack of water attributed to droughts 

 

Can use human knowledge and skills to cope 

(e.g. plant in tyres to withhold water for longer; 

use bleach to purify the water) 

Human Assets 

(labour, education, 

skills) 

 

0 0% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

3. Reduced selling or business activities 

4. Reduced building/building blocks activities 

Through social relations, depend on 

children/husband/wife/Relatives for support 

(social structures, 

social relations) 

5 6,5% 

1. Lack of water attributed to droughts 

2. Reduced work opportunities 

Support from the Induna/ 

councillors/ 

municipality 

0 0% 

1. Lack of water attributed to droughts 

2. Reduced farming and planting 

3. Reduced work opportunities 

4. Reduced selling or business activities 

5. Reduced building/building blocks activities 

No coping strategy No Asset 6 8% 

Total   77 100% 

N = 77;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 
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Tables 4.3, 4.4 and 4.5 outlines the key adaptation strategies, which the communities of Nkombose, 

Ebaswazini, and Ogengele depend on when dealing with the impacts of climate variability. The 

data presented in table 4.3 reveals that half (50%) of the research participants from Nkombose 

identified adaptation strategies which were linked to financial asset portfolios, whereas, 42% of the 

research participants identified strategies which were aligned with human asset portfolios. Five 

percent of the research participants identified strategies, which were linked to social asset 

portfolios. Lastly, 3% of the research participants expressed that they had no coping mechanisms, 

therefore, were not coping.  

Similarly, in Ebaswazini 43% of the research participants identified adaptation strategies, which 

were more aligned with financial asset portfolios, whereas, 42% of the research participants 

identified adaptation strategies linked to human asset portfolios. Just under one-tenth (9%) of the 

research participants in Ebaswazini stated that they were not coping, thus had no adaptation 

strategy in place.  

In Ogengele, the majority (51.6%) of the research participants identified adaptation strategies 

which were linked to financial assets. In comparison to Nkombose and Ebaswazini, the data 

presented in table 4.5 suggest that in Ogengele fewer research participants (34%) depend on 

adaptation strategies which are linked to human asset portfolios, whereas 6.5% and 8% of the 

research participants identified adaptation strategies which were linked to social assets and no 

assets (no adaption strategy) respectively.  

It is evident from the data presented in tables 4.3, 4.4, and 4.5 that the adaptation strategies which 

the majority of the research participants rely on to respond and to build an adaptive capacity 

towards the impacts of climate variability are linked to financial and human asset portfolios. The 

key adaptation strategies linked to financial asset portfolios included financial assistance in the 

form of social grants and investments; trade through selling which enables the research participants 

to obtain money which is used to purchase what is needed to adapt to the impacts of droughts and 

severe thunderstorms. The key adaptation strategies linked to human asset portfolios included 

labour, education, and skills.  

Having established the key adaptation strategies which the communities of Nkombose, Ebaswazini, 

and Ogengele use, it was extremely important for this study to understand which assets play a very 

important role in adapting to the impacts of climate variability. Although the key adaptation 

strategies were linked to asset portfolios as seen in tables 4.3, 4.4, and 4.5 above, the study found 

it important to further investigate the key assets using the five fundamental assets defined by Moser 

and Dani (2008). Therefore, the study investigated the assets, which the three communities regard 
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as the most important in responding to the impacts of droughts. In gathering the information, the 

question that was asked required the research participants to categorise the assets which they use 

as well as describe how these assets help them in building an adaptive capacity towards the impacts 

of droughts. Financial assets were recognised as any financial resources available to people, such 

as investments, savings, and grants. Human assets were accepted as being a collection of skills, 

knowledge and other intangible assets, which individuals use to create economic value. Social 

assets were acknowledged as institutions that help people develop and maintain human capital in 

collaborating with others. Physical assets included land, buildings, machinery, plant, tools, 

equipment, vehicles, gold, silver or any other form of tangible economic resources. Natural assets 

were recognised as assets of the natural environment. The results from this investigation are 

presented in figure 4.10.  

 

Figure 4.10: Household assets for adaptation (%) in Nkombose, Ebaswazini and Ogengele  

Source: Based on fieldwork data, 2018 (see appendix M)   

Figure 4.10 illustrates the research participants perceptions on the asset portfolios which 

contribute to the climate variability adaptation process in Nkombose, Ebaswazini, and Ogengele. 
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assets as the most important asset used for adapting to the impacts of climate variability. In 

Nkombose, 30% the research participants identified financial assets as the second most important 

asset portfolio which contributes to adapting to the impacts of climate variability.  

Notably, the majority of the research participants (45%) in Nkombose found human assets to be 

the most important asset portfolio used for adapting to the impacts of climate variability. In 

Ebaswazini (30%) and Ogengele (28%) human asset portfolios were identified as the second most 

important asset portfolio.  

Figure 4.10 demonstrates that research participants from all three research sites identified social 

assets as the third asset portfolio, which contributes to adapting to climate variability. Interestingly, 

in Nkombose only 2% of the research participants identified natural assets, however in Ebaswazini 

and Ogengele no research participant identified this asset portfolio.  

In view of the above data, the researcher found it important to examine the overall contribution 

of household asset portfolios used for adaptation across the three research sites. Figure 4.11 below 

demonstrates the general view across the three research sites on the household assets used for 

adaptation.  

 

Figure 4.11: Percentage use of each household asset across the three research sites 

Source: Based on fieldwork data, 2018 (see appendix M)   
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Notably, figure 4.11 reveals that financial (39%) and human asset (39%) portfolios are equally 

important in adapting to the impacts of climate variability. In view of this finding, it is important 

to note that it is similar to the finding previously reported in tables 4.3, 4.4, and 4.5 where the 

majority of the key adaptation strategies were aligned with financial and human asset portfolios. 

Furthermore, the three communities consider social asset portfolios (13%) as the third important 

asset portfolio used to adapt to the impacts of climate variability. In addition, figure 4.11 suggests 

that the communities view physical (5%) and natural (1%) asset portfolios as the least significant 

in adapting to the impacts of climate variability.  

In light of the above findings, the data below highlight a wide range of views and exemplifies 

words of the participants regarding the adaptation strategies linked to financial and human asset 

portfolios as these were identified as the most important asset portfolios used for adaptation in 

Nkombose, Ebaswazini, and Ogengele. One focus group respondent from Ebaswazini expressed 

that:  

“The way the changing weather has affected us is that in order to get clean water we now 

need to use our pension money to buy water. We buy 5000 litres of water for R650, 200 

litres for R50 and 20 litres for R5” (Pers. Com 2018i). 

The above view demonstrates how financial assets in terms of pension funds are used to build an 

adaptive capacity towards the impact of droughts. Another research participant from Nkombose 

spoke about the ways in which they generate financial assets, which they use to adapt to the impacts 

of droughts:  

“I am struggling to get sugarcane produce from my garden because of the impacts of 

drought on farming. I have decided to sell chickens as this activity is more stable and 

sustainable to support me and my family.” (Pers. Com 2018j) 

 

 

 

 

 

Figure 4.12: Chickens kept for selling purposes by a research participant in Nkombose  

Source: Based on fieldwork data, 2018 
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In contrast, other participants expressed that they had no financial assets, therefore they resorted 

to other ways of adapting to the impacts of droughts. One respondent from Nkombose stated 

that:  

“We get water from the same dam, where cows drink, as we cannot afford to buy water 

from the borehole.” (Pers. Com 2018k) 

Interestingly, it was noted that the participants that used water from the dam because they could 

not afford to buy water, they were however able to tap into other asset portfolios in order to adapt. 

One research participant stated that: 

“I use bleach to purify the water I get from the dam” (Pers. Com 2018l) 

The above view demonstrates the use of local knowledge, which forms part of the human asset 

portfolio as a way of adapting to the impacts of droughts. Another research participant who used 

human asset portfolios expressed that:  

“We use nets to secure and black sand to fertilise where we plant our vegetables. We believe 

black sand can hold the water in the ground for longer.” (Pers. Com 2018m) 

As seen in figure 4.13 below, it is evident that human assets such as local knowledge are an 

important adaptation strategy for rural livelihoods in responding to the perceived impacts of 

climate variability in Mtubatuba.  

Figure 4.13 (left): Research participant’s using black sand to plant vegetables in a secured area in 

Nkombose, (right): A research participant’s garden in Ebaswazini where black sand is used as a 

fertiliser.  

Source: Based on fieldwork data, 2018 
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4.4.2 Communities adaptation strategies against the impacts of severe 

thunderstorms  

As it was established in section 4.2 of this dissertation, one of the other climate variability challenges 

that were identified by the communities was severe thunderstorms, therefore it was important for 

this study to understand how the communities of Nkombose, Ebaswazini, and Ogengele were 

adapting to the impacts of severe thunderstorms. In investigating the adaptation strategies used by 

these communities, the participants were requested to identify adaptation strategies and 

precautionary measures they put in place to respond to and prepare for severe thunderstorms. In 

view of this, a selection of quotes presented below illustrates the key adaptation strategies drawn 

from the discussions. One respondent expressed that:  

“We tell the municipality, for the disaster centre to install lightning conductors but we are 

still waiting, no help has been provided” (Pers. Com 2018n) 

Another respondent from Ogengele expressed that: 

“When severe thunderstorms come we put water and double buy or umanyazini in a basin 

and leave it outside in the yard. This prevents the thunderstorm from striking anything and 

anyone in the yard” (Pers. Com 2018o) 

Furthermore, during a focus group discussion at Ebaswazini, one respondent stated that: 

“We take empty cans and start banging them against each other to make a noise and we 

do this to prevent thunderstorms from striking anything or anyone in the yard” (Pers. Com 

2018p) 

Whereas another respondent indicated that: 

“When severe thunderstorms come we depend on Jeyes Fluid. We mix it with water and 

spill the mixture around the house to prevent the thunder from striking the house” (Pers. 

Com 2018q) 

Another respondent expressed that they use what they have to adapt:   

“I use my voice…I pray loudly so the thunder can pass without striking in our yard” (Pers. 

Com 2018r) 

The above view was supported by another respondent, who expressed that: 

“I scream it is at home so the thunder can pass without striking in our yard” (Pers. Com 

2018s) 
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From all the adaptation strategies quoted above, it is suggestive that the majority of the participants 

from Nkombose, Ebaswazini, and Ogengele have adopted locally perceived knowledge which 

forms part of the human asset portfolios to adapt to the impacts of severe thunderstorms. 

 

4.4.3 Adaptation strategies offered to the three research sites by the Mtubatuba 

Local Municipality  

Although national and sectoral policies direct and guide how people can respond to climate change, 

local municipalities are the ones that should initiate and drive climate change mitigation and 

adaptation on the ground. Therefore, the study was interested in investigating the ways in which 

the Mtubatuba Local Municipality assists the communities in building an adaptive capacity towards 

the impacts of climate variability. Thus, in investigating the ways in which the Mtubatuba Local 

Municipality assists the communities, local authorities from the Disaster Management Centre were 

asked to identify and discuss the ways in which the municipality supports the three communities 

in times of need, particularly in times when a crisis arises from the impacts of climate variability.  

In view of this, one of the questions that were asked required the local authorities to discuss issues 

around weather challenges that have been an area of concern for the rural communities in 

Mtubatuba and what assistance the Disaster Management Centre has provided to those in need. 

In answering this question, one of the authorities expressed that: 

“Shortage of rain is a real concern in Mtubatuba and this is a problem because we need 

water to extinguish fires for example. Also, the lightning density is too high in Mtubatuba; 

there are many family houses that have been struck by lightning.” (Pers. Com 2018t) 

Having established the area of concern, the study was interested in understanding the challenges 

that the Mtubatuba Disaster Management Centre face in addressing issues of climate variability 

and change. One authority stated that: 

“Shortage of lightning conductors because we depend on the Provincial Disaster 

Management Centre to provide these sometimes we have to wait 4-5 months before we 

receive them which delays our response to those who may have been negatively affected 

by severe thunderstorms.” (Pers. Com 2018u) 

In understanding the above statement, the authorities were asked if the Mtubatuba Local 

Municipality has a budget or resources which are specifically dedicated to addressing issues of 
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climate variability and change. The authorities expressed similar views, where one authority stated 

that:  

“Unfortunately we do not have a budget at the local municipal level. We depend on the 

UMkhanyakude District Municipality and the Provincial Disaster Management Centre to 

provide resources, which we use to help the communities.” (Pers. Com 2018v) 

Whereas another authority expressed that:  

“Some resources we use to respond to the impacts of climate variability are not strong 

enough, for example, we give tents to those affected by strong winds and fire which may 

have left them homeless. Although this is a temporary response, tents are not strong 

enough. We would like to provide better resources but we just do not have the funds.” 

(Pers. Com 2018w) 

In gathering more information on the subject matter, the local authorities were asked whether the 

local municipality has outreach programmes for the communities that sensitise people about 

climate variability and change. One local authority stated that:  

“The Disaster Management Centre conducts public awareness campaigns at schools and 

communities. At these campaigns, we teach the communities about the importance of not 

burning the veld, water conservation and what to do to prevent being struck by lightning.” 

(Pers. Com 2018x) 

Furthermore, another authority expressed that:  

We teach the communities things like do not follow/herd cows when it is thundering because cows 

are warm-blooded. Open the windows in the house when it is thundering so that the house is 

cooler. Do not run, walk instead. This basic knowledge can help them when severe 

thunderstorms occur.” (Pers. Com 2018y) 

Local authorities were also asked to identify the policy or policies (at the municipal level or 

provincial level) which they use to address issues of climate variability and change in Mtubatuba. 

The three authorities expressed similar views, where one expressed that:  

“We do not have a policy at the municipal level. We depend on the Provincial Disaster 

Management Policy, which addresses issues of climate change. However, the KwaZulu-

Natal province is working on developing a Provincial Climate Change Policy. The 

UMkhanyakude District Municipality has sent its risk profile to be included in this policy 

document.” (Pers. Com 2018z) 
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In light of the above insights, it is suggestive that the Mtubatuba Local Municipality through the 

Disaster Management Centre does not have a budget and a policy at the municipal level dedicated 

to addressing the issues of climate variability and change. However, from the views gathered from 

the local authorities, it seems like the Mtubatuba Local Municipality through the Disaster 

Management Centre provides the communities with basic knowledge and limited resources, which 

they use to respond to the impacts of climate variability. One can tentatively conclude that the 

basic knowledge and limited resources are considered to be contributing to the communities’ 

human and social asset portfolios, which they use to adapt to the impacts of climate variability.   
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CHAPTER FIVE 

DISCUSSION 

 

5.1 Introduction  

This chapter aims to present a discussion of the findings of this study. The aim of this study was 

to investigate the ways in which poor rural communities of Nkombose, Ebaswazini, and Ogengele 

in Mtubatuba are affected by climate variability and to understand the ways in which these 

communities are adapting to the impacts of climate variability.  

In view of the above, this chapter is presented in a manner which engages the research objectives 

which were outlined in section 1.4 of this dissertation. The first objective examines climate variability 

in Mtubatuba. Secondly, a discussion on the impacts of climate variability on poor rural people in 

Mtubatuba is presented. The third section is dedicated to discussing the adaptation strategies and 

asset portfolios used for climate variability adaptation in Mtubatuba. Lastly, the wider implications 

of the findings in South Africa and in sub-Saharan Africa are presented. 

 

5.2 Climate variability: an existing and persistent phenomenon in Mtubatuba    

As pointed out in Chapter one of this dissertation and later in the empirical evidence presented in 

Chapter four, one of the things that this study was interested in was to determine whether changes 

in the weather patterns are a factor that is observed by the rural communities of Mtubatuba. 

Therefore, based on the findings presented in table 4.1 in the previous chapter, it was established 

that 99.7% of the research participants indicated that they have observed varying climate 

conditions in Mtubatuba. It is evident that the variability in the weather patterns in Mtubatuba 

have not gone unnoticed by the communities. Therefore, one can argue that rural communities 

are aware of the varying weather patterns that have emerged over the years. In fact, a number of 

previous studies indicate that rural communities in sub-Saharan Africa and globally are aware of 

the varying climatic conditions (Nhemachena et al., 2014 and Haque et al., 2012). Thus, when the 

findings of this study are examined and compared to previous studies within the sub-region, it is 

noticeable that what is happening in other parts of Africa is occurring in Mtubatuba.  

In fact, the weather perceptions were generally around the change in rainfall patterns. More so, it 

is clear that the weather perceptions are more tilted towards increased droughts and severe 
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thunderstorms. A study conducted by Reid and Vogel (2006) confirmed similar results that in 

northern KwaZulu-Natal majority of the rural communities have been significantly affected by 

droughts and therefore, are experiencing a water crisis. Dube and Phiri (2013) argue that in South 

Africa, the weather is changing rapidly and it is predicted to have major consequences for African 

people. In addition, a recent study conducted by Rankoana (2018) on human perception of climate 

change in Limpopo demonstrates that an increase in temperatures and irregular rainfall patterns 

has resulted in the local population perceiving that the climatic conditions are changing. Therefore, 

this study echoes similar sentiments and argues that the variations in climatic conditions have some 

serious implications on rural livelihoods. One can argue that the implications of varying weather 

patterns can have serious repercussions on the physical, biological and human systems; this 

includes water availability, food security, health, and economic livelihoods.  

In view of the above, it is argued that the perceptions of the people in Mtubatuba are not far 

removed from what the scientific data are indicating. If one looks at the data from the South 

African Weather Service it is evident that the scientific data presented supports the occurrence of 

climate variability as seen in figure 4.3 and 4.4 in Chapter four. However, one must acknowledge 

that the individual’s interpretations and perceptions of climate variability are driven by their values, 

personal experiences, beliefs, and cultural norms as suggested by Hulme (2009). Furthermore, a 

study by Shahi (2011) found that human perceptions of climate change are built on what people 

see in their local environments (for example sporadic rainfall amounts as seen in this study). Ejembi 

and Alfa (2012) and Slegers (2008) argue that human perceptions of the change in climatic 

conditions are determined by how the change in climate affects people’s livelihoods.  

Therefore, it is argued that people’s perceptions and understanding of their climate are very 

important in the development of intervention measures. However, this study argues that all levels 

of society and Government should work together to integrate climate variability and change into 

the policy framework. It is important to understand that the Government needs to be aware of 

what people say so that resilience and people’s adaptive capacity can be built accordingly. 

Therefore, it is important that when intervention measures are put in place, human perceptions 

are considered as they provide the right entry points into the nature and quality of the policies and 

strategies that are developed. In fact, a study by Slegers (2008) confirmed similar results, where it 

was argued that the knowledge obtained from examining the local populations’ perceptions of 

climate change could be utilised to develop community-specific adaptation strategies. Buys et al. 

(2012) and Alexander et al. (2006) are also of the view that climate change beliefs are quite 

significant in developing adaptation policy and ensuring community’s cooperation in adopting 

protective strategies.  
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However, although the findings of this study revealed that droughts episodes were attributed to 

reduced or sporadic rainfall amounts, it is important to recognise that other factors such as El 

Niño (or ENSO) and human influence could have been liable for the occurrence of droughts in 

Mtubatuba. This argument corroborates with Nicholson (2000) who demonstrated that although 

El Niño (or ENSO) is centered on the Pacific, it influences global atmospheric circulation and 

worldwide sea-surface temperatures which in turn affects rainfall patterns in Africa. In fact, a 

number of studies have demonstrated a correlation between rainfall and El Niño (or ENSO) in 

the southern and eastern Africa (Nicholson, 1996; Lindesay et al., 1986; Janowiak, 1988; Farmer, 

1988; van Heerden et al., 1988). Therefore, it is argued that these factors could have also influenced 

the change in weather patterns in Mtubatuba, particularly rainfall patterns over the years.  

In view of the above, it is argued that climate variability is taking place in Mtubatuba just like 

everywhere else in the world.  

 

5.3 The adverse impacts of climate variability on rural communities in 

Mtubatuba 

This study was particularly interested in determining the various impacts of climate variability on 

rural livelihoods in Mtubatuba. Based on the findings of this study it is evident that climate 

variability negatively affects rural communities in Mtubatuba just like in other developing countries 

in the sub-region and globally. However, Hummel (2015) and Barr et al. (2010) suggest that the 

sub-Saharan African region is the most at risk and susceptible to climate variability and change 

compared to anywhere else in the world. De Cock (2012) and Knueppel et al. (2009) found that 

rural South African communities are the most affected by climate variability. As such, the rural 

communities of Mtubatuba are not exempted from experiencing challenges caused by climate 

variability, particularly around sustaining their rural livelihoods. In fact, when we compare the 

findings of this study with other studies it is evident that the impacts of climate variability on rural 

livelihoods are similar.  

Therefore, it is widely acknowledged that rural communities depend highly on natural resources 

to sustain their rural livelihoods. As such, when the climatic conditions vary over time the rural 

communities are the most affected. This argument is similar to an argument made by Lyimo and 

Kangalawe (2010) who emphasised that climate variability and change presents many challenges 

for rural communities because they depend highly on natural resource to sustain their livelihoods. 

In fact, Akudugu et al. (2012), Gyampoh et al. (2009) and Mertz (2009) argue that climate variability 
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has become a hindrance to the sustainability of many rural livelihoods. Nonetheless, one must 

realise that different communities are affected by climate variability differently. This is because the 

needs and wants of people generally differ.  

In view of the above observations, the weather challenges 

experienced by the rural communities of Mtubatuba in 

KwaZulu-Natal include water scarcity as a result of droughts, 

which has implications on health, food production, livestock 

production and financial pressure. This demonstrates that 

climate variability will have adverse effects on almost all the 

subsectors of the country. This finding is similar to a finding by 

Simatele et al. (2012) who, working the context of Lusaka in 

Zambia, found that climate variability and change will affect food 

production, human health, and livelihood assets. In fact, Turpie 

and Visser (2013) argue that climate variability and change 

present social, economic, and environmental challenges for the 

rural communities of South Africa as they depend highly on 

natural resources. However, it is argued that the major impact of 

climate variability on rural communities in Mtubatuba is lack of 

water, which is attributed to inadequate rainfall amounts or 

droughts (as seen in table 4.2 and figure 4.5 in Chapter 4).  

In fact, the researcher came across a newspaper article entitled 

‘We rely on dirty water to survive’ (figure 5.1),  which documents 

the daily struggle for water that the residents of Nkombose are 

subjected to because rivers have dried up as a result of inadequate 

rainfall amounts or droughts.  

In view of this, it is evident that lack of water attributed to droughts has become a major hindrance 

for rural communities as it greatly affects their lives, which are highly dependent on this natural 

resource. One can argue that water is not only used for human consumption but communities, 

particularly rural communities, also need water for crop farming and livestock production. As such, 

everyone deserves to have access to this essential resource irrespective of one’s financial status. In 

fact, Clause 27 of the South African Constitution and the South African National Water 

Amendment Act 27 of 2014 emphasises that everyone has the right to access to clean water and 

sufficient food.  

 

Figure 5.1: Article published in 

the Daily Sun 

Source: Daily Sun Newspaper, 

14 August 2018 
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Although it is recognised that the rural communities such as those of Mtubatuba do not pay for 

water, one can argue that these communities still deserve clean and adequate water supply, as it is 

their human right as stated in the constitution. Furthermore, it is argued that every person needs 

a minimum of 50 litres of water per day given that 50 litres is the absolute minimum required to 

survive (Gleick, 1996). In fact, Mumma (2008) found that inclusion of the requirements for a 

permit and the water charges for obtaining water resources in the Water Act (2002) in Kenya was 

criticised by many for being prejudicial to the rural poor. Hence, the current Water Act (2016) 

provides some sort of liberation to poor rural communities (Shurie et al., 2017).  

Therefore, the researcher is of the view that the Mtubatuba Local Municipality and the 

Government at large need to be aware of how climate variability negatively affects the livelihoods 

of rural communities and subsequently take action in providing aid. It is argued that the 

Government should intensify the effort in providing effective and sufficient aid to those who are 

less fortunate particularly in rural areas, as they are equally deserving of being assisted when climate 

conditions vary. In view of this, figure 5.2 below illustrates just one of the many impacts of climate 

variability on rural livelihoods. It is evident from the figure below that droughts have the potential 

to lead to reduced agricultural practices (as established in this study) which indirectly can result in 

food insecurity.  

Figure 5.2: The effect of droughts on farming and planting in Mtubatuba 

Source: Author’s own work 

Therefore, one can argue that although the research participants identified reduced farming and 

planting as an impact, the implications of this are vast and destructive. The implications have the 

ability to go beyond just people being unable to partake in activities but it can also affect human 

health and exacerbate poverty levels in some cases. In fact, research shows that climate variability 

significantly affects rural livelihoods and contributes to increased levels of poverty (Madzwamuse, 

2010 and UNFCCC, 2007). This is supported by Perez et al. (2015), IPCC (2014), Binns et al. (2012) 

and Roudier et al. (2011) who argue that a number of factors aggravate the vulnerability of the poor 
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people in sub-Saharan Africa to climate variability and change. These factors include low levels of 

education, weak institutions and policy frameworks, limited technological advancement, high rates 

of poverty, rapid population growth, and lack of social safety nets. 

In view of the above, when one examines previous studies it is evident that the findings of this 

study are similar to the findings of other previous studies. Wiid and Ziervogel (2012) for example, 

found that excessive dependence on rainfall explains the heightened exposure of farming 

communities in sub-Saharan Africa to irregular supply and dwindling availability of water for 

farming that emanates from declining rainfall, prolonged dry seasons, and droughts, higher than 

average levels of evaporation and earlier than normal rains. Evidently, studies on the impacts of 

climate change provide strong evidence of the negative impacts on crop yields (e.g. Nelson et al., 

2014) and livelihood outcomes for people in the sub-Saharan African region (IPCC, 2014). In fact, 

Kebede et al. (2011) and Songok et al. (2011b) argue that in sub-Saharan Africa, extreme droughts 

already hinder people’s ability to produce food and livestock. Turpie and Visser (2013) 

demonstrate that in KwaZulu-Natal the majority of the rural communities are dependent on rain-

fed agriculture for their livelihoods (as seen in this study). Wheeler and von Braun (2013) argue 

that climate variability and change can possibly disturb the developments of creating a world 

without hunger as the steadiness of the food systems may be in danger under the changing climatic 

conditions. More so, AmjathBabu et al. (2016) are of the view that the predicted effects of climate 

variability and change on agriculture are greater in the sub-Saharan African region. In fact, the 

IPCC (2007b) projected that by the year 2020, approximately 250 million people from Africa may 

suffer from food insecurity because of lack of water which is attributed to drought episodes, 

livestock losses, and climate-driven crop failure. Taking into account that the year 2020 is in less 

than a year’s time, it is evident from this study that the projections made by the IPCC over a decade 

ago are now taking place in the rural communities of Mtubatuba.  

This study also established that similar to farming, a great number of rural communities depend 

on livestock production for rural livelihoods. Therefore, one can argue that livestock contributes 

to one of the assets that rural communities depend on to sustain their rural livelihoods. In fact, 

IFAD (2010), Thornton et al. (2007), FAO (2007) and Easterling et al. (2007) argue that livestock 

is the one of a few assets that the rural poor people have, however, it is extremely susceptible to 

climate variability. However, this study is of the view that livestock is not considered the only asset 

for the rural poor as it was established that these communities have other assets. Nonetheless, 

research shows that there are limited studies, which explore the relationship between climate 

variability and livestock; however, figure 5.3 below attempts to show this relationship (using cows 

as an example as this is the common livestock in Mtubatuba).  
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Figure 5.3: The effect of droughts on livestock production in Mtubatuba  

Source: Author’s own work 

This finding argues that extreme temperatures affect livestock production as by negatively affecting 

livestock feed, health, and growth. This finding draws parallel to a number of previous studies 

such as that of Smith et al. (1996) who argues that there are four ways in which climate variability 

and change will affect animal production, this includes: impacts livestock feed-grain availability 

and price; impacts livestock pastures and forage crop production and quality; changes in livestock 

diseases and pests; and directly affects animal health, growth, and production. In addition, Seo and 

Mendelssohn (2006a) argued that climate variability and change has the potential of affecting 

livestock in Africa because small animals (e.g. sheep, goat) can withstand higher temperatures 

because they can tolerate heat, but by contrast, large animals (e.g. cattle) cannot tolerate heat. 

Lacetera (2019) further reiterates the impact of extreme temperatures by outlining how a hot 

environment affects farm animal health. Firstly, Lacetera (2019) is of the view that the direct effects 

of extreme heat are due to increased temperatures, frequency, and intensity of heat waves. These 

direct effects can affect livestock health by causing metabolic disruptions, oxidative stress, and 

immune suppression causing infections and death. Furthermore, Lacetera (2019) argues that the 

indirect effects are linked to alteration of the availability and the quality of animal feed and drinking 

water. 

It was also established that lack of water due to droughts affects livestock in that animals just like 

all other living organisms require water for survival. Young et al. (2010) support this view, by 

arguing that a decreased in water supply adversely affects livestock production and therefore 

affects subsistence farmers because they depend greatly on surface water to support their farming 

practices. Furthermore, this study established that a small percentage of the research participants 

suffered job losses as an impact of climate variability. In view of this, it is argued that job losses 

contribute immensely to income insecurity. Numerous studies were of a similar view. Macchi 
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(2011), Kohler et al. (2010) and Marston (2008) for example found that climate variability and 

change resulted in water scarcity, which added to income insecurity in a rural area in Nepal. 

Whereas, Angelsen and Dokken (2015) found that the rural poor people obtain 29 percent of their 

earnings from environmental resources. A study by Angelsen and Dokken (2015) found that in 

sub-Saharan Africa, poor rural communities situated in arid regions are already experiencing 

decreasing revenues because of extreme climatic conditions.  

Therefore, this study argues that varying climate conditions can intensify poverty levels in rural 

communities, particularly because rural communities depend on natural resources to sustain their 

rural livelihoods. In view of this, it is evident that when environmental resources are under threat 

from climate variability, the rural communities suffer the most as they undergo added stress in 

trying to earn a living. The Government needs to engage with rural communities in order to 

establish the various challenges that they face when dealing with climate variability. As stated 

previously, involving rural communities will provide the right entry points in preparing in advance 

and responding to climate variability.  

 

5.4 Assets for climate variability adaptation in Mtubatuba 

It was established that the rural communities in Mtubatuba are well aware of climate variability 

and its impact. Therefore, this study was further interested in determining how the communities 

of Mtubatuba are adapting to the impacts of climate variability, particularly in examining the 

different coping strategies that they have put in place. This study supports Moser and Satterthwaite 

(2008) who argues that poor rural people are not passive actors but they are actively involved in 

developing ways of adapting to climate variability. Zinyengere et al. (2013) and Ziervogel and 

Taylor (2008) further support this view, as their studies established that people are cognisant of 

the implications of climate variability on their lives and therefore have developed adaptation 

strategies which they use to survive the impacts of climate variability.  

Moser and Satterthwaite (2008) argue that the degree to which the rural poor are able to adapt and 

enhance their resilience to climate change largely depends on the bundle of assets that they have 

and the extent to which these assets can be used to minimise the risks that they face in their 

environment. Similarly, Bebbington (1999, p.2029) argue that “when people have assets, they have 

the capability to be and to act”. This is similar to a finding by Pelling and High (2005) which found 

that communities select and implement adaptation strategies according to the resources that they 

have, as well as their social relationships and beliefs. Reilly and Schimmelpfennig (2000) and Bryant 
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et al. (2000) argue that the ability of an individual to adapt to climate variability is greatly influenced 

by the human and social capital that an individual possesses and the assets which are available in 

the community where one lives. Furthermore, natural capital and the existence or lack of 

appropriate laws and institutions also play an important role in the adaptive capacity of an 

individual. In fact, the World Bank (2001) is of the view that natural, physical, and human assets 

are at the centre of whether a community, household, and an individual will live in poverty – or be 

able to escape it.  

Based on the findings of this study, it is clear that financial, human and social asset portfolios form 

part of the three most important assets used by the communities of Nkombose, Ebaswazini, and 

Ogengele to adapt and cope with the impacts of climate variability. Interestingly, this finding 

correlates with Jabeen’s (2015) study which found that financial, human and social assets are the 

three significant asset portfolios used to build a long-term capacity of individuals within low-

income households and communities. If one considers financial assets, for example, it is argued 

that a person with financial assets is at an advantage over a person who has none. This is because 

a person with a financial asset is able to acquire the needed resources, which they can use to adapt 

to or build resilience against the impacts of climate variability. This argument is demonstrated in 

figure 5.4 below.  

 

 

 

Figure 5.4: A comparison of the adaptive capacity of individuals with financial capital and those 

without out financial capital.  

Source: Author’s own work  
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In view of the above, this study argues that individuals who have financial capital through 

employment, businesses, and investments will always have increased adaptive capacity when 

compared to those who lack financial capital.  

Nonetheless, the study confirmed that not everyone is able to adapt to the impacts of climate 

variability. This can be because of the lack of means for adaptation, which can subsequently result 

in increased vulnerability. In fact, Trærup and Mertz (2011) found that research participants might 

undertake no adaptation because they are unable to adapt (sometimes due to financial reasons). 

Similarly, Ekstrom and Moser (2014) observed that insufficient financial capital and political 

support are the most common difficulties that local people encounter when adapting to the 

impacts of climate variability. A study by Smit et al. (2001) found that vulnerability is strongly tied 

to wealth. Ellis (2000) and Scoones (1996) argue that the majority of the people pursue paid work 

and off-farm revenue sources in order to intensify their livelihood support base. It is evident that 

financial asset portfolios and human asset portfolios are connected because people’s skills and 

knowledge influence their ability to seek employment which is not dependent on farming (for 

example, getting a full-time job, or selling clothes and chickens).  

Therefore, one can argue that knowledge and skills (which forms part of the human asset portfolio) 

are highly regarded as an important household asset for adaptation. In fact, many studies state the 

great significance of local knowledge in formulating climate variability adaptation strategies and 

policies (Thomas et al., 2007; Vogel and O’Brien, 2006; Roncoli et al., 2002, 2001). Robinson and 

Herbert (2001) noted that in order to develop effective, efficient and sustainable adaptation 

strategies, local knowledge must be integrated into climate change policies. Roncoli et al. (2002) 

observed that the rural households in dryland farming systems in Africa utilised their local 

knowledge to come up with adaptation strategies which they used to cope with and adapt to 

varying weather patterns, whereas, a study by Allen (2006) argues that local knowledge should be 

the key priority when developing adaptation measures.  

In view of this, it was established that the poor rural communities of Mtubatuba have developed 

ways of adapting to the impacts of climate variability. However, it is argued that the adaptation is 

weak. Therefore, the Mtubatuba Local Municipality and the Government need to start putting in 

place certain measures (in addition to improved policy frameworks and regulations). Some of the 

measures could be:  

a) To supply the communities with free and clean water particularly when there are 

inadequate rainfall amounts (this can be in a form of community tanks or have water tank 

trucks in and around the communities at least twice a week). If financial constraints exist 
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then the Municipality could consider collaborating with public and private sectors. For 

example, partnering with ‘Charity: Water’ which is a non-profit organization which assists 

in bringing clean and safe drinking water to people in developing countries.  

b) To provide the communities with skills development programmes and knowledge which 

they can use to adapt to climate variability,  

c) To provide job opportunities so that the communities are able to support their families 

and to improve their financial situation,  

d) To build RDP houses for those who cannot afford to build resilient houses,  

e) To install lightning conductors as precautionary measures rather than as an after effect. 

Although the above measures are not the only options available, it is however argued that these 

measures could be great starting points not only for climate variability adaptation but also for long-

term climate change adaptation (particularly (b) to (e)). These measures can advance the quality of 

life and financial well-being of people living in these rural areas. In addition, these measures can 

enable the communities to be actively involved in agricultural productivity, which is one of the 

biggest activities, which rural livelihoods depend on. With these measures in place, the rural poor 

people of Mtubatuba and KwaZulu-Natal could be protected.  

In addition, it is important to enable rural poor communities continuously to ensure long-standing 

adaptation instead of a once-off solution. This argument agrees with Hulme and Moore (2008) 

who argue that the rural poor people cannot benefit from one ‘magic bullet’ (such as, microcredit, 

and women’s groups). They argue that the rural poor people require a structured set of support 

that offers livelihood security; confidence building and skill development; asset transfer; and 

support for the institutionalization of their improved position within the local economy and society 

(Hulme and Moore, 2008). Therefore, unless the rural communities obtain skills development and 

stable financial sources through employment opportunities, the current adaptation strategies will 

not be long-lasting ways of adapting to climate variability.  

This study shows that the Mtubatuba Local Municipality recognises climate variability and its 

impacts on the rural livelihoods; however, the action is very limited. This correlates with Faling et 

al. (2012) who argues that many small municipalities in South Africa are aware of climate variability; 

however there is a limited indication of action. In view of this, it is worthwhile to note that 

municipalities in South Africa have been given legal provisions to establish proactive climate 

variability and change strategies (Faling et al., 2012). These legal provisions are includes in the 

various Acts and guidelines. These include the Disaster Management Act (Republic of South 

Africa, 2002), the Disaster Management Regulations and the Disaster Management Guidelines 
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(Department of Provincial and Local Government, 2005). In fact, the Disaster Management 

Guidelines classify climate risks such as droughts and floods as extreme weather disasters that need 

a municipal response. Therefore, one can argue that within the context of South Africa, the 

Government and the municipalities need to actively involve and empower communities in 

developing ways of adapting to climate variability as this would also contribute to long-term 

climate change adaptation. Empowered communities are likely to be able to adapt to the impacts 

of climate variability. In view of this, the study suggests that in order to build long-term adaptation 

strategies, these must be home-grown from the communities.  

 

5.5 The wider implications of the findings of this study in sub-Saharan Africa 

and the South African context 

The first implication of this study derived from the finding that the communities of Nkombose, 

Ebaswazini, and Ogengele identified droughts and severe thunderstorms as the two ways in which 

climate variability has manifested itself in Mtubatuba. This finding was supported by scientific data, 

which was also presented under the empirical evidence of this study. Therefore, this finding 

provides much needed empirical data on climate variability in Mtubatuba. In addition, this finding 

adds to an existing body of knowledge, which suggests that droughts are common in southern 

Africa (Reason et al., 2005; Mulenga et al., 2003 and Rouault and Richard, 2005). In fact, droughts 

are not only a national or regional dilemma but there is substantial amount of literature that 

demonstrates that droughts are actually a global concern (Cheng et al., 2016; Kiem et al., 2016; 

Aghakouchak et al., 2015; Zuo et al., 2015; Masih et al., 2014; Lyon, 2014; Van Dijk et al., 2013; Qiu, 

2010). Therefore, in view of this, this finding hopes to contribute to the Mtubatuba Local 

Municipality’s future planning and intervention measures of addressing and preparing for extreme 

weather events in Mtubatuba.  

The second implication of this study is around how the rural communities are most impacted by 

climate variability. This study has demonstrated how inadequate rainfall amounts or droughts have 

implications on farming and planting practices, livestock production, food security, health 

nutrition, and job opportunities. In fact, studies by Sheffield et al. (2012) and Wang et al. (2011) 

argue that droughts could negatively affect food production, water supply, and the whole 

environment. Therefore, this study demonstrates that if climate variability and change are not 

addressed, it will have implications on the subsectors of the country. Therefore, the findings of 

this study also add to the existing knowledge on how rural communities are highly dependent on 
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rain-fed agriculture to sustain their livelihoods. Studies on the impacts of climate variability provide 

strong evidence of the negative impacts of climate variability on crop yields (e.g. Nelson et al., 

2014) and livelihood outcomes for people in the sub-Saharan Africa region (IPCC, 2014). 

AmjathBabu et al. (2016) found that the estimated impacts of climate variability and change on 

agriculture are much greater in sub-Saharan Africa when compared to other regions in the world. 

Hendriks (2005) found that in South Africa, a large percentage of households in rural areas are at 

risk of food insecurity because of climate variability. It is evident that the negative impacts of 

climate variability on farming are a global concern, which needs to be addressed urgently. 

Therefore, studies such as this one hope to emphasise the need for Government and municipal 

intervention in addressing the impacts of climate variability.  

The third implication of this study stems from our understanding that the people of Nkombose, 

Ebaswazini, and Ogengele are not passive actors but are actively involved in coming up with ways 

of adapting to the impacts of climate variability. In fact, previous studies (e.g. Nunn et al., 2014 

and Barnett and Campbell, 2010) provide strong evidence that researchers are gradually 

recognizing that to better understand what climate variability means for communities, there is a 

need for knowledge of how people experience and respond to varying climatic conditions that are 

particularly relevant to them. Therefore, this study provides needed knowledge of the numerous 

ways in which rural communities respond to climate variability.  

In view of this, this study found that the rural communities of Nkombose, Ebaswazini, and 

Ogengele rely on adaptation strategies, which are mostly linked to financial, human, and social 

asset portfolios. Interestingly, this study is not the first to discover that financial, human, and social 

asset portfolios are the three important assets used for adaptation. In fact, Jabeen (2015) found 

that financial, human and social assets are the three significant asset portfolios used to build a long-

term capacity of individuals within low-income households and communities. However, this study 

does provide adequate data to substantiate this finding. Therefore, this study adds to the existing 

body knowledge on the important asset portfolios used by rural communities in adapting to the 

impacts of climate variability. In view of this, this research suggests that if rural communities are 

equipped with adequate local knowledge on how to live under changing climates the communities 

will not only survive but they will thrive.  

For South Africa and sub-Saharan Africa, existing literature suggests that there is a need for more 

research to investigate the impacts of climate variability on water resources and agriculture, 

particularly in terms of how communities respond and build adaptive capacity and resilience 

(Ziervogel et al., 2014). In view of this, therefore, this study is of great importance as it is the first 
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study focussing on the impacts of climate variability on rural livelihoods in Mtubatuba, KwaZulu-

Natal. The study hopes to contribute significantly to the discussion of how the Mtubatuba Local 

Municipality, as well as the country and the continent at large, can better equip and provide 

assistance to rural poor communities in preparing for and responding to the impacts of climate 

variability. This also involves nurturing and supporting the existing adaptation strategies, which 

the communities have put in place in order to make them long-lasting and efficient.  
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CHAPTER SIX 

CONCLUSION AND RECOMMENDATIONS 

 

6.1 Introduction  

This chapter is dedicated to presenting a summary of the findings of this study. Therefore, this 

chapter outlines the key findings, particularly the findings, which demonstrate that the research 

questions and objectives outlined in chapter one of this study have been answered. In addition, 

the chapter discusses the recommendations for the various stakeholder groups. These 

recommendations encourage social cohesion and collective efforts of build a long-lasting adaptive 

capacity towards the impacts of climate variability in rural communities. Lastly, I reflect on the 

limitations of the study as well as the research gaps, which could potentially inspire future research 

in climate variability adaptation in rural communities.  

 

6.2 Summary of key findings of the research and the conclusion 

Climate variability and change have become quite a topic in the 20th century, particularly in 

developing countries. This is because developing countries are the most affected by climate 

variability and change. Although more and more people have become aware of the negative 

impacts of climate variability, particularly on rural livelihoods (Turpie and Visser, 2013) there is 

very limited literature, which focusses on how the rural communities in KwaZulu-Natal cope with, 

and adapt to climate variability. Therefore, this study investigated the ways in which the rural poor 

households in Mtubatuba use the different asset portfolios and a combination of assets to build 

their adaptive capacity and resilience against climate variability.  

In view of the above, the study established that the communities of Nkombose, Ebaswazini, and 

Ogengele in Mtubatuba like everywhere else in the sub-region and globally have been exposed to 

climate variability. The human perceptions revealed that the rural communities in Mtubatuba are 

aware of the varying climatic conditions. In fact, the human perceptions and the climate data 

obtained for this study demonstrates that the communities of Nkombose, Ebaswazini, and 

Ogengele have been greatly affected by droughts and severe thunderstorms. These two extreme 

weather events have had implications on the lives of the rural poor people in Mtubatuba.  
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The first objective of this study was achieved as the study determined that the major impact of 

climate variability linked to droughts was lack of water. This impact had implications on various 

activities (such as reduced farming and planting practices, increased livestock losses) which the 

rural communities undertake to sustain their rural livelihoods. In fact, lack of water attributed to 

droughts was seen as adding more pressure on the lives of the rural communities in Mtubatuba, 

particularly because water is the most fundamental resource, required in sustaining human and 

animal life. Thus, one can conclude that the implications of the lack of water attributed to droughts 

have the potential to not only affect the day-to-day activities of these communities but also to 

further aggravate their ability to sustain their rural livelihoods. Furthermore, reduced agricultural 

practices have the ability to contribute to food insecurity and increased poverty levels in rural 

communities of Mtubatuba.  

The study demonstrates that the rural communities of Mtubatuba are passive actors as they are 

actively involved in developing ways of adapting to the impacts of climate variability. Therefore, 

the second and the third objectives were fulfilled as the study established the different asset 

portfolios which the rural communities in Mtubatuba use to adapt to climate variability and the 

assets which play a very important role in the adaptation process. The majority of the households 

in the rural communities of Mtubatuba were able to develop strategies, which they use to adapt to 

the impact of climate variability. These strategies were linked to the five fundamental assets as 

defined by Moser and Dani (2008). These measures included using social grants and investments 

to purchase water and agricultural produce that was required to sustain their lives. It was also 

established that some households were able to use their skills to sell in order to gain financial 

capital. In view of this, the study established that access to financial capital or assets contributes 

immensely to the person’s ability to build resilience and adapt to climate change. In addition, the 

study established that a fair number of the research participants relied highly on local knowledge, 

skills, and education (which form part of the human asset portfolios) in adapting to the impacts of 

climate variability. In fact, financial and human assets were the two most important asset portfolios 

used by the rural communities in Mtubatuba in the adaptation process. Social asset portfolios were 

observed as the third asset portfolio which communities relied on in adapting to climate variability.  

In view of the above, one can conclude that although the communities are adapting to the impacts 

of climate variability, the adaptation is weak. Therefore, the researcher is of the view that the 

Mtubatuba Local Municipality and the government need to get more involved in engaging and 

equipping these communities. This will enable the communities to develop long-lasting and 

efficient ways of adapting to the impacts of climate variability. This will also have policy 
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implications as when intervention measures are put in place, human perceptions will provide the 

right entry points into the nature and quality of the policies and strategies that are developed. 

Lastly, the fourth objective was achieved as the data presented and discussed in this dissertation 

has theoretical implications and contributes to the body of knowledge on the combination of assets 

used in the climate variability adaptation process particularly by rural poor communities.  

 

6.3 Recommendations for building an adaptive capacity on the impacts of 

climate variability in rural communities 

Climate variability and change are one of the major global issues of our time. In fact, climate 

variability affects almost all (if not all) form of life. Unfortunately, rural communities, particularly 

in developing countries, are the most affected by climate variability and change. It is evident from 

the findings of this study that the rural communities of Mtubatuba are already experiencing the 

negative impacts of climate variability. Although these communities have managed to put in place 

measures of adapting to the impacts of climate variability, it is evident that these strategies are 

limited by the quality of assets that they have. Therefore, because building resilience and adapting 

to the impacts climate variability requires a collective effort, this study’s recommendations have 

been divided according to the different stakeholder groups.  

 

a) Recommendations for the rural communities of Mtubatuba: 

It is widely acknowledged that rural communities are the most affected by climate variability, as a 

result, are most in need of adaptation. In view of this, this study recommends that rural people 

need to start interacting with each other within their various communities. These communities can 

start support groups such as climate variability and change support groups or focus groups, where 

they can meet as often as they can to discuss the various concerns that they are faced with and to 

come up with ways of addressing these concerns. Thereafter, the communities could use the views 

obtained from these discussions to encourage municipal and governmental support and 

intervention. This will not only show initiation but also prove that the communities are willing to 

participate in developing ways of dealing with the issues of climate change. This will also serve as 

a strong collective voice rather than separate voices.  
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Furthermore, the communities could use the support groups and focus groups to share the existing 

adaption measures which they use as these can also assist others community members. Sharing of 

local knowledge is very important.  

 

b) Recommendations for the Mtubatuba Local Municipality: 

One can argue that a community can never reach its full potential without the support of its 

municipality. Therefore, this study recommends action driven measures, which the Mtubatuba 

Local Municipality, as well as other municipalities, could embark on in order to enable the 

communities, particularly rural communities to reach their full potential in facing the changing 

climate conditions. Firstly, municipalities need to engage with rural communities and utilise local 

knowledge as entry points for developing local climate variability and change policies and 

frameworks. Additionally, the Mtubatuba Local Municipality needs to interact with the rural 

communities particularly on issues around the possible ways of supplying water when extreme 

weather events occur 

Secondly, it is very important for municipalities to enable rural communities by providing skills 

and job opportunities. As established in this study, skills are very important, as these are intangible 

assets, which the communities can draw on particularly in times of need. In addition, the 

Mtubatuba Local Municipality needs to provide the communities with housing improvements as 

well as provide the rural communities with lightning conductors as a precautionary measure. This 

will assists communities with long-lasting resources, which will enable them to withstand climate 

variability. In fact, if these communities were to be provided with resilient basic services, they 

would not need to dig deep into their asset portfolios every time an extreme weather event occurs. 

These communities would be in a better position and better prepared for climate variability most 

of the times.  

 

c) Recommendations for the Government: 

One cannot overemphasise the importance of the Government’s role in climate variability 

adaptation. Firstly, this study recommends that there is a need for the Government, local 

municipalities and rural communities to embark on a journey of discovering new and efficient 

ways of building an adaptive capacity towards the impacts of climate variability and change as well 

as to strengthen the existing adaptation strategies adopted by rural communities. 
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Secondly, this study recommends that the Government provide support to local and district 

municipalities so that they are able to drive climate variability adaptation on the ground. The 

support required includes providing the municipalities with the necessary resources required to 

carry out their duties, such as emotional support, financial support, and informational support. 

Thereafter, the Government should hold local and district municipalities accountable if they do 

not carry out their mandate.  

 

6.4 Limitations of the study and Recommendations for future research 

All studies have limitations. Therefore, this study may have had its own limitations. The first 

limitation was that the study was limited to three rural areas in Mtubatuba because of time 

constraints and financial resources. Therefore, the results may not be generalised for the entire 

Mtubatuba area, as there are many rural communities in this area. Future studies could consider 

incorporating more rural communities in Mtubatuba and thus a larger sample size.   

Secondly, the study only examined the impacts and adaptation strategies related to climate 

variability. Therefore, based on the findings of this study, it is evident that there is a need for 

further studies which will explore a number of other elements, such as a study investigating the 

contribution of El Niño (or ENSO) and human influence on climate variability in Mtubatuba. It 

would be interesting to determine whether there is a connection between El Niño (or ENSO) and 

climate variability; as well as human influence and climate variability. In addition, as previously 

stated in section 3.4.1 under the description of the research site, that Mtubatuba is highly dominated 

by Gum trees (Eucalyptus Grandis (Myrtaceae) there is a need for a study that will investigate the 

impact of Gum trees on water resources in Mtubatuba. Lastly, there is a dire need for a study, 

which will examine the impact of climate variability and change on food security as well as poverty 

levels in rural communities in South Africa.  
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APPENDIX G 

 

Questionnaire on Climate variability, asset adaptation and rural livelihoods 

in Mtubatuba, KwaZulu-Natal, South Africa 
 

Instructions: 

Please fill out the form below to the best of your knowledge by ticking boxes. You are also welcomed to 

elaborate on each answer should you wish to do so. All answers are relevant to this research even when the 

answer is “I don’t know.” If you are unable to answer a question, you are allowed to leave it blank.  

 

SECTION A: GENERAL 

A1. What gender are you? 

a) Male       b) Female   

 

 

A2. What is your age?  

a) 25 to 35        b) 36 to 45       

c) 46 to 55        d) 56 to 65  

e) over 65   

 

A3. What is your ethnic background? 

a) Black    b) White     

c) Colored    d) Indian     

e) Other (please specify)  

 
 

A4. What is your employment status? 

a) Full-time employed   b) Part-time employed  

c) Self-employed   d) Unemployed    

e) Retired   f) Other (please specify)  

 
 

 

 

 

 

 

  

  

 

 

 

 

 

 

 

  



 

143 
 

 

 

A6. How long have you lived in this area? 

a) 0 to 5 years     b) 6 to 10 years 

c) 11 to 19 years   d) 20 years or more 

 
 

A7. Are you the head of this household? 

a) Yes             b) No 

 
 

A8. What is the number of people residing in your household? (Including yourself) 

a) 1 to 3 people     b) 4-6 people    

c) 7 to 9 people     d) 10 people or more     

 

 

SECTION B: CLIMATE VARIABILITY, ASSET ADAPTATION AND RURAL 

LIVELIHOODS INFORMATION 

B1. During the time that you have lived in this area, have you observed any changes in the 

weather patterns? 

a) Yes     b) No 

 
 

B2. If yes, please explain what are the changes that you have seen 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 
 

A5. What is your highest level of education? 

a) Less than High school     b) High School    

c) Diploma/Degree     d) Postgraduate degree    
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B3. If the weather has changed over the past number of years, has it prevented you from doing 

any activity/activities, which use to contribute to sustaining your life/livelihood?  

a) Yes             b) No 

 

B4. If yes, what are those activities?  

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 
 

B5. Have you ever experienced any of the following extreme weather events in the past 

number of years? (You can tick more than 1 if you have experienced more than 1 extreme 

weather event) 

a) Floods     b) Droughts  

c) Severe thunderstorms     d) Tornadoes  

e) Hurricanes     f) Other (Please specify)  

g) None  

 
 

B6. How often has the event(s) that you have selected above happened? 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 
 

B7. How did the weather event(s) that you have selected above affect your life/livelihood?  

 

………………………………………………………………………………………………………… 
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………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 
 

B8. How have you coped with sustaining your life/livelihood over the years? 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

 

………………………………………………………………………………………………………… 

 
 

B9. Which resources have helped you in dealing with the changing weather patterns? (You can 

select all the relevant resources that have helped you to cope with changing climates). 

 

a) Physical resources     b) Financial resources 

(e.g. infrastructure, house, vehicle etc.)    (e.g. money in the bank, investments)   

   

c) Human resources     d) Natural resources  

(e.g. labour, health, education, skills)   (e.g. land, water, biodiversity) 

 
 

e) Social resources     f) Other (please specify)  

(e.g., trust, relationships, social networks and connections) 

 
 

B10. In what ways have these resources helped you?  (Please provide an explanation for each 

resource you have selected).  

 

………………………………………………………………………………………………………… 
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………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 
 

B11. How easy is it for you to access these resources? 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

………………………………………………………………………………………………………… 

 

 

 

Thank you for your time, participation and valuable contribution. 
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APPENDIX H 

 

INTERVIEW SCHEDULE 

(LOCAL AUTHORITY OFFICIALS: MTUBATUBA LOCAL MUNICIPALITY) 

 

1. Are you able to share what your job function is within the Mtubatuba Local Municipality? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

2. How long have you been in this position? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

3. During the time you have been in this position, has any issues around weather challenges been 

an area of concern? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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…………………………………………………………………………………………………………… 

 

4. Is there a policy at municipal level or provincial level that you use to address issues of climate 

change?  

 

a) Yes     b) No  

5. If yes, how is this issue addressed within the policies?  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

6. As the local municipality, do you have a budget or resources that are specifically dedicated to 

addressing issues of climate change?  

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

 7. As the local municipality, do you have outreach programmes in the communities that 

sensitises people about climate change and to assist the communities to build resistance against 

climate change? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 
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8. What are the challenges that you face in addressing issues of climate change? In addition, 

what do you consider as the way forward? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

9. From what we have discussed, is there any other thing that you would like to add? 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………… 

 

Thank you for your time, participation and valuable contribution. 
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APPENDIX I 

Focus Group Discussion Questions 

 

Good day and welcome to our focus group discussion session. Thank you for taking the time to join us to 

talk about climate variability, asset adaptation and rural livelihoods in this area.  

My name is Nomfundo Sibiya and I am a Masters student in the School of Geography, Archaeology and 

Environmental Studies at the University of the Witwatersrand in Johannesburg. As part of my studies, I am 

required to do a research project, which fits into the overall degree. In view of the above, I am investigating 

the ways in which rural households in Mtubatuba use different resources to respond to challenges of climate 

change.  

Therefore, you are invited to join this focus group discussion. During the discussion, please feel free to 

voice your various opinions, as there are no right or wrong answers so you are allowed to have differing 

points of view. As you may have noticed the recorder, I will tape record the discussion session because I 

do not want to miss any of your comments. People often say very helpful things in these discussions and 

sometimes the researcher may not be able to write fast enough. Although we may refer to one another by 

name, these names will not be included in the final report. You may be assured of complete confidentiality.  

Let us begin. I have placed name cards on the table in front of you to help us remember each other’s names. 

Let us introduce one another, please tell us your name and in which side of the village you are from.  

 

Questions 

1. How would you best describe the climate of this area for the past 20 years (1997-2017)?  

2. Thinking back over the past 20 years that you have lived in this area, have you ever experienced any 

extreme weather events? 

3. If so, what are these extreme weather conditions? 

4. In which year(s) did these extreme weather conditions occur? 

5. How has the changing climate impacted your lives? 

6. In the past, how have you coped with the effects of climate variability? 

7. What measures if any, do you put in place when extreme weather events occur?  

8. Does the Mtubatuba Local Municipality provide the community with any assistance after an extreme 

weather event occur? If yes, what assistance have they provided in the past? In addition, was it helpful? 
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9. Of all the things we have discussed what has been your most important resources you have used that 

helped you in adapting to the impacts of climate variability? 

In closing, have we missed anything? If anyone would like to add anything please feel free to do so now.  

 

 

Thank you for your time, participation and valuable contribution. 
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APPENDIX J 

 

Table 1: Extreme weather events observed by the household participants  

(n= number of responses, N= total number of responses)  

Extreme 

weather events 

Nkombose 

  

Ebaswazini 

  

Ogengele 

  

Total 

 (n) (%) (n) (%) (n) (%) (n) (%) 

Droughts 213 61% 57 71% 77 76% 347 65% 

Severe 

Thunderstorms 

79 23% 14 18% 22 22% 115 22% 

Floods 32 9% 2 3% 1 1% 35 6,50% 

Hurricanes 13 4% 1 1% 0 0% 14 2,60% 

Tornadoes 10 3% 1 1% 0 0% 11 2% 

Other 4 1% 5 6% 1 1% 10 1,90% 

Total 351 100% 80 100% 101 100% 532 100% 

N= 532;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 
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APPENDIX K 

 

Table 2: Meteorological data trends in Mtubatuba (1997-2017) 

 

Source: South African Weather Service (2018) 

Year Minimum temperature 

(°C)  

Maximum temperature 

(°C) 

Rainfall amount 

(mm) 

1997 14,7 °C 22,3 °C 34,4 mm 

1998 16,3 °C 24,8 °C 46,0 mm 

1999 14,8 °C 20,8 °C 74,2 mm 

2000 12,9 °C 17,3 °C 120,3 mm 

2001 14,5 °C 24,8 °C 76,7 mm 

2002 15,7 °C 25,7 °C 43,4 mm 

2003 14,5 °C 23,3 °C 34,6 mm 

2004 7,8 °C 13,0 °C 40,6 mm 

2005 10,2 °C 18,1 °C 42,3 mm 

2006 6,3 °C 11,2 °C 31,7 mm 

2007 10,4 °C 15,8 °C 44,2 mm 

2008 16,5 °C 27,8 °C 52,8 mm 

2009 14,8 °C 24,4 °C 43,1 mm 

2010 17,1 °C 27,7 °C 57,5 mm 

2011 16,0 °C 26,8 °C 65,0 mm 

2012 13,8 °C 22,8 °C 67,4 mm 

2013 12,7 °C 22,2 °C 41,6 mm 

2014 16,2 °C 28,0 °C 31,0 mm 

2015 15,8 °C 27,0 °C 36,4 mm 

2016 16,9 °C 26,1 °C 57,0 mm 

2017 17,2 °C 25,4 °C 83,5 mm 
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APPENDIX L 

 

Table 3: Effects of lack of water attributed to droughts on rural livelihoods in Mtubatuba 

(n= number of responses, N= total number of responses)  

Impacts Nkombose Ebaswazini Ogengele Total 

 (n) (%) (n) (%) (n) (%) (n) (%) 

Reduced 

farming/planting/garde

ning/ploughing 

157 75% 39 78% 56 73% 252 74,8% 

Increased livestock 

losses 

24 11% 3 6% 17 22% 44 13,1% 

Reduced selling or 

business activities  

13 6% 6 12% 2 2,5% 21 6,2% 

Reduced 

building/manufacturing 

building blocks activities 

10 5% 2 4% 2 2,5% 14 4,2% 

Reduced work 

opportunities 

6 3% 0 0% 0 0% 6 1,8% 

Total 210 100% 50 100% 77 100% 337 100% 

N= 337;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 
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APPENDIX M 

 

Table 4: Household assets for adaptation (%)    

(n= number of responses, N= total number of responses)  

Assets  Nkombose Ebaswazini Ogengele 

 

Total 

(%) 

 (n) (%) (n) (%) (n) (%) (n) (%) 

Financial 

assets 

79 30% 35 52% 52 54% 166 39% 

Human 

assets 

119 45% 20 30% 27 28% 166 39% 

Social assets 37 14% 6 9% 13 13% 56 13% 

Physical 

assets 

20 8% 1 1% 2 2% 23 5% 

Other assets 5 2% 5 7% 3 3% 13 3% 

Natural 

assets 

5 2% 0 0% 0 0% 5 1% 

Total 265 100% 67 100% 97 100% 429 100% 

N= 429;  Percentage = (n/N) x 100%  

Source: Based on fieldwork data, 2018 

 

 

 

 

 

 

 


