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Abstract

Adaptation is a key component for fostering resilience amongst farmers as they are exposed to the challenges caused by climate change. However, the implementation of adaptation strategies is not equal or easy for most farming communities and are influenced by a diverse range of socio-economic constraints. In this context, the study intended to explore the factors constraining the implementation of climate change adaptation strategies amongst commercial and subsistence farmers of the Local Municipality in the North West province, South Africa. An exploratory sequential mixed method design was used, allowing the utilisation of both qualitative and quantitative methods in a single study. A total of 50 farmers (25 farmers from each group) were identified through purposive homogeneous sampling and were given a questionnaire consisting of semi-structured and structured questions. The study established that some of the most prominent factors constraining adaptation amongst farmers in the Local Municipality are related to their physical environment, lack of market access, financial constraints and limited access to established social networks (such as farmers associations). Identifying barriers to adaptation through area-specific research or studies, such as this particular study, is crucial for the development of holistic climate change adaptation strategies that will allow sustainability in diverse agricultural systems.
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Introduction

The societies who build their livelihood around agriculture are becoming increasingly vulnerable during the 21st century as anthropogenic climate change is expected to have significant and pervasive effects because of deviating climatic conditions (e.g. drying) and the manifestation of extreme climatic events (e.g. drought).1,2,3 Many developing countries and their agricultural sectors are the most likely to be adversely affected by climate change as opposed to developed countries.4 The vulnerability of developing countries are often attributed to the centrality of agricultural activities in their economies and the lack of available and sufficient capital for implementing adaptation strategies.4,5 This also seems to be the case for South Africa and one of its provinces, the North West province (NWP). As stated by Elum et al.,6 weather-related disasters, specifically droughts and floods, have had a long history in the NWP. This especially affects areas that are known to be highly dependent on agricultural activities for people’s livelihoods, such as the local municipality. The vulnerability of South African farmers, and more specifically those located in the province, will increase in direct correlation with the occurrence of extreme weather events and unexpected variations in climate.7

As such the aim of this article is to examine the factors that are restricting the commercial and subsistence farmers situated in the Ditsobotla Local Municipality from implementing climate change adaptation (CCA) strategies in their agricultural practices. Considering the challenges faced by both farming groups in a single study ultimately resulted in relevant recommendations for addressing the constraining factors that were identified in this study. In turn this could be used to facilitate the formulation of adaptation methods which are beneficial and applicable to both the commercial and subsistence farmers in the region.

Climate change and its predicted impact on South Africa’s agriculture sector: A national and sub-national context

South Africa has a dual agricultural economy consisting of a well-developed commercial sector, and a subsistence farming sector that makes significant contributions to rural livelihoods.8 As such agricultural land takes up roughly 80% or 100 million hectares of the total 121.9 million hectares of the country.9 It is estimated that more than half of the country’s population depends on agriculture and agricultural-related industries for their livelihood, with almost 40 000 commercial farmers and an estimated 2.8 million South African households involved in subsistence farming.8,9 Because of the presence of summer, winter and year-round rainfall areas, a wide variety of crop cultivation and livestock rearing activities are practised amongst both commercial and subsistence farmers.10

The vulnerability of South Africa’s agricultural sector to the adverse effects of future climate change has been linked to the country’s pre-existing classification as a semi-arid country, prevailing temperature and precipitation variations, increased farming activities on marginal lands, scarcity of water and frequent occurrences of droughts.9,11 As defined by the Intergovernmental Panel on Climate Change (IPCC),12 climate change refers to deviations in the state of the climate that can be observed through changes in the overall variability or the mean of its properties and is prevalent for an extended time, such as decades and longer. One of the major areas of concern relating to climate change is the impact thereof on existing water supplies.9,13 The availability of water is already one of the biggest constraints limiting the agricultural sector in South Africa with an estimated 60% of available water resources already being used for agricultural purposes and average annual precipitation of only 450 mm – 500 mm per year, which is lower than the global precipitation average of 860 mm.6,8,14,15 In global terms, South Africa’s water resources are referred to as being extremely limited and scarce, with projections suggesting that it would be one of the most water scarce countries in the world by 2025.6,7 Turpie and Visser10 paints an even more dire picture for the country indicating that the country’s overall precipitation might decrease by as much as 6.3% by the year 2050 and 9.5% in 2080 because of the effects of climate change. Elum et al.6 states that South Africa is likely to be one of the countries that is most adversely affected by climate change on the African continent. Similar views are shared by Schlenker and Lobell16 who estimated an agricultural yield loss for South Africa of up to 30% by mid-century. Other studies suggest a decrease of 10% – 20% in maize production over the next 50 years as a result of decreased precipitation brought on by climate change.17 The predicted impact of climate change on maize production is especially concerning as it constitutes the staple food for many communities in the country, whilst also accounting for 25% – 33% of the total gross agricultural production in the whole country.18 Therefore, climate change could have food security, livelihood and economic implications for South Africa.

Research further indicates that some provinces and local municipalities in the country are likely to be more vulnerable and susceptible to variations in climate than others.8 Specifically, Turpie and Visser10 identified the North West, Free State and Limpopo provinces as the three provinces most likely to be adversely affected by climate change. All of these are arid areas that are especially vulnerable to future variations in climate. Additionally, the Department of Environmental Affairs7 proposes that the agricultural sector of the NWP is highly vulnerable to the impacts of climate change, accompanied by a concerning low adaptive capacity. Agriculture is a very important sector in the NWP having both large-scale commercial farmers and subsistence farmers.19,20 It is estimated that agricultural activities account for about 18% of the province’s employment, making it the biggest source of employment in the NWP.19 One of the main attributes of this vulnerability is the dominating preference of maize production in the province. Maize and sunflower are extensively cultivated in the area, making the NWP one of the biggest maize producers in South Africa.7,18 However, this productive capacity greatly depends on the relationship between rainfall and crop production. Maize yield is known to be extremely sensitive to changes in precipitation patterns, which is predicted to become more erratic as the effects of climate change continues to manifest in the country.15,21 As such the potential implications of climate change could be devastating.

Studies indicate the NWP as one of the provinces experiencing drastic changes in rainfall patterns, which puts pressure on agricultural systems through reducing the areas suitable for agriculture, shortening growing periods and decreasing yield potential.4,22

The NWP is considered a dry region with the average annual rainfall ranging between 300 mm – 600 mm. Historically, droughts have always been a problem in the area with the district experiencing severe and persistent droughts in 1992, 2013 and 2015–2016.19 This existing proclivity for drought is only set to increase with the advent of climate change.18,23 Future projections of persistent droughts and variations of precipitation patterns show that there is a great threat for dryland and livestock agriculture in the province.6 Plausible future projections for the NWP during the latter part of the 21st century, in association with high mitigation efforts, include a temperature increase of 4°C, with an increase in the occurrence of wet spells.15,24 Under low mitigation, circumstances include a drastic decrease in rainfall, accompanied by an increase in temperatures as large as 6°C in the far future.25

Widely implemented dryland crops are generally more sensitive to variations in climate, whilst irrigated crops tend to be less vulnerable.5,9 However, because of the effect of climate change on rainfall patterns and water resources, the use of irrigation in the province will become increasingly limited.7,8 As the effects of climate change take hold in this region, maize harvests are expected to break even with production costs only every seven out of 10 years in the Ditsobotla Local Municipality area.7 This would mean that future maize production in the area will no longer be economically viable and should serve as a definite warning for the Province where maize is the most frequently cultivated crop. Both commercial and subsistence farmers in the region are likely to experience the detrimental effects of climate change, but there will be differences in how these two farming groups could be affected and the subsequent consequences.

Situated within the NWP, the Ditsobotla Local Municipality is considered to be one of the municipalities most vulnerable to variations in climate.10,26 Because of the local municipality’s capacity for crop production, approximately 57% of the region is cultivated, with maize production constituting roughly 90% of all agricultural activity in the area.7,20

Failure to adapt to a changing climate: Consequences for commercial and subsistence farmers

Climate change has become an increasing challenge in the agricultural sector, and even more so for vulnerable farming communities in developing regions such as Africa.2,5 Climate change adaptation plays a crucial role in combating the potential effect of climate-induced disaster on agriculture.1,6 In the context of this study, CCA relates to adjustments to the established processes of farming systems to cope with current or foreseeable external climate stresses.8,18,27

For commercial farmers, failure to adapt does not only entail extensive personal economic loss, but also affects their labour force (including their families), and the agricultural economy of that area.28 The demise of commercial farmers as a result of climate change could further aggravate food insecurity on a national level. Projections for the year 2050 estimates a net revenue loss of approximately 18% for South Africa’s commercial agriculture, with a decline in maize production of between 12% and 40%.10 Even more concerning is the fact that, by 2080 the net revenue loss is predicted to increase to 110%, causing this sector to be completely unprofitable.10,28 Subsistence farmers, on the other hand, often lack the necessary resources to use anticipatory action against climate change compared to commercial farmers.13,29 Because of the nature of subsistence farming (i.e. producing for a households own subsistence), failure to adapt successfully could lead to various adverse consequences, including food insecurity, population dispersion, social disruption and instability and in extreme cases starvation.4,14,30

Prominent differences currently exist between commercial and subsistence farmers’ CCA rates and their ability to implement modern agriculture techniques and methods.8,11 Subsistence farmers constantly battle problems pertaining to the isolation of their agricultural businesses, that include almost no support structures, uncertain opportunities to participate in world markets and little to no access to technological advances.8 From the literature it is evident that whilst some studies suggest that subsistence farmers might be at higher risk to climate change owing to their limited ability to implement adaptation methods,9,31 others indicate commercial farmers to be the riskier sector because of higher investments in unstable and uncertain environmental and economic conditions.32 Regardless of which sector might be at higher risk, the ability of both to adapt to climate change is important for the survival and economic prosperity of vast populations. Understanding and considering the constraints to adaptation and their contributing factors when formulating adaptation strategies could facilitate improved integration of climate adaptation in their agricultural activities.32,33 This is further substantiated by Vincent,29 who argues that the identification of barriers to adaptation is crucial as it will only become harder to build sustainable adaptation methods, whilst the effect of climate change will continue to increase the vulnerability of developing countries such as South Africa. Some prominent barriers to climate adaptation by farming communities are unpacked in the following section.

Common constraints to climate change adaptation within farming communities

The implementation and planning of climate adaptation strategies are influenced by a diverse range of constraints in multiple contexts.6,34 Although literature tends to discuss each adaptation constraint individually, these factors rarely tend to act in isolation from each other. As a result, farmers are forced to navigate various interacting constraints to successfully reach a chosen adaptation objective.32,35 Roka36 identifies three distinctive dimensions that may limit a farmer’s decision to adapt, namely environmental/physical limits, which include access to natural resources; economic limits relating to financial capital, and lastly technological limits. Other prominent limitations include educational or experience related constraints, social and cultural constraints, and institutional constraints.25,29 The factors limiting farmers’ use of appropriate adaptation strategies are discussed in the following section. These are general constraints that have emerged from literature; however it was important to highlight these constraints as some of them, if not all, might be applicable to the South African context.

Environmental or physical limitations

The environmental or physical transformations of an area because of climate change could affect a farmer’s possibilities of adaptation.36,37 Climate attributes, namely precipitation and temperature, influence farmers’ production and ultimately adaptation strategies, as they are forced to choose their livestock species and crop cultivars based on the climate of their surrounding environment.36,38

Lack of access to natural resources is another constraint that keeps farmers from adapting; for instance, the abundance or lack of water in an area highly susceptible to climate change could restrict the use of adaptation methods such as irrigation for farmers in the affected area.11,24,39

Economic limitations

Financial factors are also one of the main determinants of adaptation, with the most prominent constraints emerging from literature being a lack of credit, a limited financial capacity and the presence of poverty, especially amongst subsistence farming communities.31,32,39 Because of the adverse consequences of this barrier that limits a farmer’s operations and adaptive capacity, financial limitations were also identified as a determining factor of vulnerability to climate change.40

Access to technology and farm assets

The use of technology often offers opportunities for adaptation.32 Key aspects that may promote or hinder the incorporation of technology in adaptation methods include its access, availability, and effectiveness for climate risk management purposes and the acceptance of technology by the users and relevant stakeholders.33,41

Farm assets such as heavy machinery facilitate the adoption of more advanced and effective adaptation methods. Literature shows a correlation between farm assets and the farmer’s ability to adapt.42 Access to technology is one of the major points of differentiation between the adaptive capacity of subsistence and commercial farmers. Modern technologies are often more accessible to commercial farmers.8,29 However, in the absence of access to modern technologies, subsistence farmers often rely on innovative adaptation techniques based on traditional knowledge.43,44

Education, awareness, perceptions and farming experience

Education, farming experiences and perceptions are critical aspects that affect a farmers’ decision to implement adaptation strategies.6,45,46 Knowledge and education on climate change, different agronomic practices and the potential benefits of adaptation enable farmers to respond to changes in climate more efficiently and to apply action specific measures.47 Awareness of climate change may urge farmers to use adaptation strategies in their agricultural activities if they know about the potential positive effect that adapting to climate change may have on their production.41,48 Of the previously mentioned adaptation barriers in this section, farming experience is thought to be the most influential factor prompting farmers to adapt.47,49 However, perceptions are formed based on climatic differentiations observed on a day-to-day and yearly basis. As a result, research indicates a greater relationship between a farmer’s perceptions of climate change and short-term climatic events rather than long-term changes in climate.23,48 This causes significant challenges regarding the agricultural community’s capacity to implement adaptation measures, as most CCA methods focus on the latter timeline of long-term changes in climate.27 Risk has an influence on what adaptation strategies a community might adopt or reject. A community’s perception and knowledge of risk is consequently an important decision-making factor for the participants.50 This factor turns into a limitation if the individuals involved do not perceive long-term climate change risks as significant enough to warrant action.

Social and cultural limitations

Social and cultural barriers have been underestimated in past research. But in recent literature these factors have been emphasised as constraints of adaptation because of their influence on societal values, cultural norms and beliefs, and individuals’ or communities’ perception of risk.1,50,51 Various cultures and communities’ approach and perceive predictions and knowledge of climate change differently.50,52 These variations in knowledge between communities testifies to the different values that persist and this could lead to adaptation constraints.52

Other social factors, for example social networks, can facilitate adaptation by spreading information about successful adaptation methods and climate change trends/predictions.38 A different perspective that is not often mentioned as a limiting factor is the perceptions of farmers and the farming community of indigenous adaptation methods. An existing bias towards western information and the methods being more efficient have greatly undermined the mainstreaming of traditional adaptation methods.45,53 Consequently, the exclusion of indigenous adaptation methods could hinder the implementation of modern CCA methods by traditional farmers.

Governance and institutional constraints

According to Berman54 and the IPCC,33 public, municipal and private institutions all have an influence on local adaptation. These institutions are often interlinked and play a vital role in how local communities are affected by variations in climate and their ability to respond.

Biesbroek34 proposes that governments are the primary actors in removing or creating factors hindering adaptation. Thus, governments could aid in the facilitation of adaptation and in comprehending the barriers that limits farmers’ adaptive capacity. In other words, governments have the ability to constrain or enable adaptation at a national, regional or local level.

Before the results of the study are presented, a brief summary of the research design and methods applied will be outlined.

Research methods and design

The previous section briefly identified and discussed the existing literature pertaining to some of the major barriers to the adoption of climate adaptation measures in agricultural practices. This section gives an outline of the design and methodology applied to guide the study.

This study was conducted using an exploratory sequential approach. Specifically, the initial database of qualitative results and findings was used to guide the development of a second (quantitative) database.55 This design was best suited for the research as the initial qualitative inquiry allowed for the development and refinement of a quantitative instrument.56 The questionnaire was developed after the initial identification of prominent themes related to climate change and CCA from literature. From this literature review, a structured and semi-structured questionnaire was formulated to collect qualitative and quantitative responses from participants. Purposive sampling was used to select the participant’s representative of the commercial and subsistence farmers of the study region.57,58 Purposive homogeneous sampling was best suited for the selection of respondents as it permitted the researcher to gain sufficient information, whilst also representing the population as accurately as possible. Respondents for the sample size were selected based on whether they are commercial or subsistence farmers and the area in which they are situated within the Local Municipality. A total of 25 commercial and 25 subsistence farmers were selected, which allowed the researcher to collect information-rich data. As the farmers answered the questionnaire, a translator was present to translate phrases or questions if necessary.

To guide the data analysis for the study a thematic analysis approach was chosen for the first phase, in order to identify patterns in the information or data collected.59,60 The data collected from the questionnaires was then analysed by means of a deductive content analysis approach. Content analysis is a systematic analysis that involves the classification of text by means of a systematic coding scheme to ultimately form knowledgeable conclusions of the information. The approach was suitable for this particular data set because of its flexibility, permitting the researcher to evaluate and interpret the data gathered by means of both the semi-structured and structured questions.61

Ethical considerations

This study was conducted with the approval of NWU’s Natural and Agricultural Sciences ethics committee and adhered to all the conditions and guidelines set out by the committee (reference number: NWU-01291-20-A9). The participants were informed of the purpose of the research, their anonymity and that their participation was strictly voluntary.

Results

Impact of climatic changes on Ditsobotla Local Municipality

The majority (76%) of farmers (38 of 50 participants as illustrated in Figure 1) observed changes or variations in temperatures and increased variations or changes in rainfall patterns in their farming practices and immediate environment. One of the commercial participants observed ‘unpredictable rainfall seasons’ along with a subsistence farmer claiming that ‘rainfall patterns have changed, and droughts are more frequent’. When disaggregating the data per farming group, a significant overlap, as is evident from Figure 1, emerged in the environmental changes observed by the subsistence and commercial farmers in their surrounding areas. Changes and variations in temperature was the most observed by 80% (N = 20) commercial farmers and 44% (N = 11) subsistence farmers. Variations and changes in rainfall (i.e. irregular and sporadic rainfall patterns) followed with 36% (N = 9) for commercial respondents and 36% (N = 9) for subsistence respondents, and lastly higher frequencies and more intense droughts were mentioned by 20% (N = 5) of the commercial farmers and 28% (N = 7) of the subsistence farmers.
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The environmental changes observed by the respondents (Figure 1) correlate with the proposed effects climate change could have on the region according to literature discussed under the section titled ‘Climate change and its predicted impact on South Africa‘s agriculture sector: A national and sub-national context’. In addition to the common observations mentioned, a unique observation was made by a commercial farmer who said, ‘plants with a higher woody content and of lower nutritional value are replacing the grass and plants with a higher nutritional value in the field’. This could suggest an overall decline in the levels of agricultural fertility in the area.

Both farming groups were also asked to what extent they believe climate change already has or might have an impact on their agricultural activities. With regard to the impacts of climate change on their agricultural activities, most commercial farmers indicated that climate change has/might have a severe impact on their agricultural activities (88% [N = 22]), with only 12% (N = 3) believing it to have a moderate impact. To the same inquiry subsistence farmers gave varying answers with the primary being that climate change has a severe impact on their agricultural practices (40% [N = 10]). Of the other subsistence farmers, about 24% (N = 6) believed it to have a moderate effect and 16% (N = 4) believed that it has little impact. Therefore, there seems to be some difference between the groups relating to their perceived impact of climate change, with commercial farmers experiencing the impact of climate change to a greater extent than their subsistence counterparts. In this regard, a commercial farmer acknowledged:


‘There are huge risks connected to climate change. Only one unfavourable harvesting year could cause my downfall due to all the financial constraints.’ (Commercial Farmer, Participant 9, Male, Age Group 41-50 years)



Factors constraining subsistence farmer respondents

The farmers participating in the study were able to identify the factors (presented in Figure 2) that hinder CCA in their area.Structured questions were asked in Likert-scale form (on a scale of never, rarely, regularly, almost always and always) to establish relevance and not simply the applicability of the questions. The Likert-scale data were processed for the formulation of charts through assigning value to each rating on the Likert-scale, calculating the mean scores of each variable and creating charts based on the results. According to the scores listed in Table 1, the biggest issue for subsistence farmers was a lack of access to machinery (extremely high number of 99.2%), which also corresponds to the literature presented under section Access to technology and farm assets. Whilst the main driver for commercial farmers to operate within a highly mechanised environment is to increase their yields, their access to machinery also increases their resilience to climate change through minimising their dependence and use of only natural resources. A lack of access to chemicals was identified as the second biggest limiting factor (an estimated 93%).This factor is associated with economic limitations, a category that was emphasised throughout literature because of subsistence farmers’ predominantly restricted access to financial resources. Lack of access to markets (92%) and lack of access to fertilisers (92%) followed closely. The farmers were also given a chance to elaborate on any additional limitations they might experience that have not been included in the questionnaire. A few of the responses identified a lack of access to land, more specifically as one farmer stated, ‘access to healthy land’, pertaining to the issue of land degradation, or ‘access to larger areas of land’ as indicated by another. To increase the implementation rates of adaptation strategies, it is therefore important to acknowledge that the greatest challenges subsistence farmers in the area need to overcome often relates to economic and productive factors.
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Factors constraining commercial farmer respondents

With reference to Figure 2, deriving from the scores of Table 1, the greatest limiting factor for the commercial farmers was variations and/or changes in rainfall (almost 80%), which has an overall rating of ‘almost always’. Variations and/or changes in temperature was the second greatest factor limiting adaptation for them (about 74%), followed closely by a lack of access to water (69%).

Discussion

The inquiry into the influence of climate change on the agricultural sector of the NWP and the local municipality revealed the high vulnerability of the farmers in the locale accompanied by increasingly challenging environmental issues in the near future. The heightened awareness of climate change impacts amongst commercial farmers might be linked to the scale of their investments in operations, production assets and livelihood, both presently and because of probable future circumstances. On the contrary, the varying answers given by the subsistence respondents could reflect their risks associated with climate change owing to their relatively small-scale operations and different livelihood sources, which could help offset the extent to which climate change could have an impact on their agricultural operations.32

What was clear from both these lines of questioning was that farmers were generally well aware of the impact of anthropogenic climate change as they could observe significant climatic changes in the environment. Furthermore, the shift in the climate could already be felt in their agricultural production and economic outputs. However, in spite of these clear observations the reality exists that different farming groups, that is, commercial and subsistence farmers, might have disparate abilities in being able to adapt to future climate change. These differences are important to identify if governments are to develop holistic and context-specific adaptation strategies.

The information obtained from the farmers who participated in the study also substantiates the claims of climate change manifesting as changes and/or variations in temperatures and increased changes and/or variations in rainfall patterns. These were also found to be the greatest limiting factors amongst commercial respondents as variations and/or changes in rainfall patterns were identified by about 79% of the respondents and variations and/or changes in temperature by about 74%. For them, the biggest limiting factors were based on the difficult environmental challenges and the pace at which these changes are happening, so much so that they cannot adapt to the changing climate quickly enough. As the qualitative investigation of this study suggests, these challenges are likely to intensify as climate change continues to manifest during this century. Enabling these farmers to adapt efficiently to the adverse effects of climate change is imperative so that they, along with the families dependent on commercial farming for their livelihood, can continue to contribute to South Africa’s agricultural sector and economy. As presented in Figure 2 and Table 1, the factors hindering the subsistence farmers from adapting were mostly related to their limited access to agricultural machinery (99.20%) and chemicals (92.80%). Unfortunately, limitations are rarely mutually exclusive, in the case of the subsistence farmers their lack of access to basic agricultural products are the result of a combination of economic and productive limitations. Without access to basic agricultural products such as chemicals or fertilisers, their crops will likely be less resilient to the impacts of climate change such as increased temperatures or crop diseases. In turn this could have a detrimental effect on the food security and health of subsistence households as they are directly dependent on their crops to meet their food consumption needs.4,32

A crucial challenge that limits the adaptation to climate change identified by both the groups of farmers is the lack of financial support by the government. Considering that both groups of farmers agree on financial limitation as a key constraint to climate adaptation, the government should ensure that any future CCA strategy should incorporate financial tools, mechanisms and strategies that support adaptation efforts by all farming groups. These farmers constantly battle unstable environmental, economic and political conditions. Those who have access to markets are often met with very low prices for their products, often causing their agricultural yield to be unprofitable, whilst those who do not have access to markets are also left with immense challenges when attempting to meet their basic food needs. Arguably, these could also reduce the adaptive ability and the overall levels of resilience. To help farmers navigate the detrimental effects of climate change within their environment, it is important to facilitate the creation of location-specific adaptation strategies. Asking the individuals most affected by the detrimental impacts of climate change about what they believe could eliminate the factors that prevent them from adapting is a great starting point for location-specific adaptation initiatives.

From the subsistence respondents’ perspective, the adaptive capacity of farming communities could be improved significantly by financial aid and with increased access to resources such as materials for shelters, information resources and access to water resources. Some respondents also mentioned access to land as another method of improving the adaptive capacity of these communities. One subsistence farmer alluded to the problems that farmers face with regard to livestock theft as he told that his ‘chickens are being stolen by individuals living in the neighbouring communities’. This indicates that increased security and stricter laws could improve the coping capacity of livestock farmers.

Most of the commercial farmers believed that the dissemination of climate change related information and the sharing of knowledge between farmers could improve the adaptive capacity of rural communities. They also highlighted government aid and financial relief as ways to build the resilience of their communities. One commercial respondent in particular mentioned ‘agricultural extension officers should be more accessible’ and that ‘mentorship should be encouraged’. A noteworthy recommendation mentioned by another commercial farmer was that ‘the government should promote cohesion between all farming groups’, which in turn could also increase the adaptive capacity of farming communities.

Consideration of the specific environmental characteristics of the areas these farmers farm in could result in more effective adaptation strategies with a higher implementation rate. However, this is not the only threat to agricultural systems in the area. Increasingly challenging circumstances surrounding the local municipality’s natural environment are often accompanied by discouraging political influences. The sentiment that the financial input required for successful agricultural production is no longer justifying the economic outcomes was emphasised throughout the study, especially by commercial farmers. To alleviate the limitations pertaining to financial factors, increased government aid is needed, especially for the commercial and subsistence farmers that are already established within their communities.

Finally, the value of the indigenous knowledge of these established farming communities should not be overlooked in the formulation of modern adaptation strategies. Taking into account the potential benefits of using indigenous knowledge in CCA strategies, such as increased adoption rates and creative cost-effective solutions, an all-inclusive approach should be mainstreamed globally with more adaptation options specifically suited to the communities and their locations.

Strengths and limitations

The research aimed to provide a significant contribution to knowledge, in both theory and practice, about the factors impeding the implementation of CCA methods by the commercial and subsistence farmers of a local municipality in the NWP. The information collected could serve as a comparative reference point for facilitating the improved adaptive capacity of agricultural communities. However, the study has potential limitations. The research is mainly confined to the Ditsobotla Local Municipality context. Therefore, it is not assumed that all findings, including the CCA methods implemented by these farmers and the challenges they face, could be generalised to other regions and farming groups within the country or to other countries. However, the study might provide insights into the factors leading to difference in CCA methods chosen by commercial and subsistence farmers, as well as the importance of improving agricultural communities’ ability to respond effectively to climate change. Lack of access to a list of the population being studied, in this case subsistence farmers, eliminated the application of probability sampling. In turn the application of a non-probability sampling method restricted the generalisability of the findings. Nevertheless, non-probability sampling methods are useful in exploratory mixed methods research, especially for developing a complete understanding of the complex issues relating to human behaviour such as adaptation to climate change.

Implications or recommendations

The findings from this study emphasises the need for further research on relevant topics. Opportunities for future research include the following:


	Further research is needed to better facilitate the integration of CCA strategies within the agricultural communities of developing countries, as the theoretical investigation suggested that these countries will be the most affected by climate change. Strategies should specifically be designed for and be applicable to the locations and circumstances of the target communities.

	The study identified the various aspects that keep farmers from adopting some strategies that could enhance their resilience to the impact of climate change. However, an investigation of a greater scope of the barriers to adaptation could aid in promoting more focused action towards addressing these issues.

	In the Ditsobotla Local Municipality, there is a need to improve communication between the government and farming communities, especially in the case of subsistence farmers. A lack of information was found to be a primary constraint of CCA for them.

	This study highlighted the need for enhancing the adaptive capacity of vulnerable farming communities, such as those situated in the study area. There is scope for further inquiry into effective approaches for strengthening their capacity to adapt.

	The emotion and passion evident in the respondents’ answers were a true testament of the hardships and difficult circumstances surrounding agriculture in South Africa. Most CCA literature gives detailed descriptions of the possible limitations that commercial and subsistence farmers might face, but very few address the issue of their emotional well-being in the face of challenging circumstances and climate change. Further research on this topic could help emphasise the importance of adaptation facilitation by governmental structures.



Conclusion

The impending effects of climate change on the natural resources of developing countries make those dependent on agriculture vulnerable to variations in climate and occurrences of extreme weather events. The steadily declining state of agriculture owing to climate change manifesting in the form of increased temperatures, longer periods of drought and irregular rainfall patterns in the Ditsobotla Local Municipality and regions alike, greatly threatens the sustainability of their commercial and subsistence farming communities.

The inquiry into existing literature revealed three distinctive dimensions that may limit a farmer’s ability to adapt. These were environmental and/or physical limits, which includes access to natural resources and recurrent droughts; economic limits relating to financial capital; and lastly technological limits, which relates to a farmer’s accessibility to modern farming equipment and heavy machinery. During the study, different factors were found to have the potential of improving or constraining the adaptive capacity of the respective farming groups. The common limitations hindering both the farming groups from adopting other strategies were variations in temperatures, financial factors and a lack of governmental support. Additionally, there was also a difference in some of the limitations these farmers face. The results of the structured questions revealed that commercial farmers were primarily hindered by adverse and uncertain environmental circumstances, whilst subsistence farmers face a diverse array of limitations, including environmental, technological, and market-related aspects. However, these factors should not be identified as a means of deciding which farming system should receive priority for support. This study has emphasised the importance of increasing the adaptive capacity of all farmers. The differentiating factors should rather be used to formulate appropriate responses to ensure the sustainability of all agricultural systems. If governing bodies seize the opportunity to enhance the adaptive capacity of local farming communities, they are sure to find resilient and determined farmers with a willingness to participate in adaptation processes.
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FIGURE 1: Environmental changes observed by respondents.





OPS/TD-17-1089-F2.jpg
[ subsistence farmers il Commercial farmers

Machinery limitations
Information limitations
Fertilizer limitations

Chemical limitations

Lack of access to crop varieties
Market limitations

Land degradation

Lack of access to water

Temperature variations

Constraining/limiting factors

Rainfall variations

J
0 25 50 75 100

Percentage of respondents
experiencing these factors
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TABLE 1: Scores of the factors constraining respondents from adapting to
climate change.

Factors iting CCA CF Score SF Score
1 Variations in rainfall 3.960 3.080
2 Variations in temperature 3.680 3.680
s Lack of access to water 3.440 3.920
4 Land degradation 2.760 2.560
5 Lack of access to markets 2.280 4.600
6 Lack of access to crop varieties 1.680 4.400
7 Lack of access to chemicals 1.560 4.640
8 Lack of access to fertilisers 1.560 4.600
9 Lack of access to information 2.000 4.680
10 Lack of access to machinery 2.120 4.960

Average 2.504 4.092

CCA, climate change adaptation; CF, commercial farmel

F, subsistence farmers.
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