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Abstract: 

Climate change poses significant risks to subsistence farming in Wegdraai Village, Limpopo Province, 

South Africa, with direct implications for rural economics and agricultural management. Farmers rely on 

indigenous knowledge systems and rain-fed agriculture, making them vulnerable to unpredictable 

rainfall, prolonged dry spells, and rising temperatures. Using a case study design with a quantitative 

survey approach, data were collected through structured questionnaires administered to 50 farmers 

selected from approximately 100 households. Validity was strengthened by aligning questionnaire items 

with established measures in climate adaptation literature. Findings reveal that climate change has 

significantly reduced crop yields, disrupted planting schedules, and caused income losses averaging 35 

percent, thereby undermining household economic resilience. Farmers reported experiencing droughts, 

unseasonal rainfall, floods, and heatwaves. Adaptation strategies included crop diversification, water 

harvesting, and localized practices such as mulching and shade netting. The study contributes new 

knowledge by situating subsistence farming within broader economic and management frameworks, 

highlighting the intersection of climate vulnerability, household income, and rural development planning. 

It recommends investment in climate-resilient crops, irrigation infrastructure, and financial protection 

mechanisms, alongside knowledge transfer from government and agricultural institutions. 
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Introduction 

Climate change poses significant threats to agricultural productivity, particularly in rain-fed systems that 

dominate rural livelihoods in Southern Africa (Ahmed, Asim, Ahmad, & Aslam, 2023). Subsistence 

farmers are disproportionately affected due to limited resources, reliance on indigenous practices, and 

exposure to extreme weather events (Da Costa, 2018; Verma & Sudan, 2021). In Wegdraai Village, 

farmers report increasing challenges linked to erratic rainfall, prolonged dry spells, and rising 

temperatures. These climatic shifts disrupt crop yields, reduce soil fertility, and increase the prevalence 

of pests and diseases, ultimately threatening food security and household income (Ndlovu & Zenda, 

2024).  

Climate variability is a headache to smallholder farmers in regions reliant on rain-fed agriculture (Ntuli, 

2023; Rankoana, 2024; Gamage et al., 2025). Rising temperatures, erratic rainfall patterns, and 

increased frequency of extreme weather events have disrupted traditional farming cycles, reducing crop 

yields and threatening food security (Kumar, Chhogyel, Gopalakrishnan, Hasan, Jayasinghe, 

Kariyawasam, & Ratnayake, 2022; Raza et al., 2024). Small-scale farmers, who often lack access to 

advanced irrigation systems and climate-resilient technologies, are disproportionately affected. 

Additionally, climate change affects natural resource management, leading to reduced grazing land, 

declining water availability, and increased land degradation (Hermans & McLeman, 2021). Farmers have 

reported shifts in rainfall patterns and rising temperatures, which directly influence their agricultural 

practices. In South Africa, for example, studies indicate that temperature increases of up to 1°C over the 

past century have led to prolonged dry spells and reduced water availability, exacerbating agricultural 

vulnerability (Johnston, 2019).  

Beyond environmental impacts, climate change has profound economic and management implications. 

Reduced yields and income losses weaken household purchasing power, increase reliance on 

government grants, and undermine local economic resilience. The inability of indigenous knowledge 

systems to fully address modern climate variability highlights the need for integrating traditional practices 

with contemporary agricultural management strategies. This study therefore contributes to rural 

economics and agricultural management by examining how climate variability undermines household 

income, labor productivity, and local development planning.  

The central research question guiding this study is: What are the effects of climate change on 

subsistence farming in Wegdraai Village? The objective is assess the effects of climate change on 

subsistence farming in Wegdraai Village. By situating subsistence farming within broader economic and 

management frameworks, the study underscores the importance of policy interventions and institutional 

support in enhancing resilience and sustaining rural livelihoods. 
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Literature Review 

Theoretical Framework: Climate Vulnerability Theory 

Climate Vulnerability Theory, developed by scholars such as White and Haas (1975), offers how 

communities respond to environmental risks (Kasperson et al., 2022). Additionally, Magadza, Coetzee 

and Kruger (2024) contributed significantly to the theory by highlighting the socio-economic dimensions 

of vulnerability, in relation to climate change. The authors further argues that the theory emphasize how 

access to resources and institutional support influence a community’s ability to adapt. 

Solecki and Friedman (2021) discusses how climate change is exacerbating risks in coastal cities by 

strengthening extreme storms and accelerating sea level rise, which together create a greater probability 

of catastrophic flooding events as well as incremental sunny day flooding. These conditions are placing 

pressure on municipalities and local residents to consider a range of new disaster risk reduction 

programs, climate resilience initiatives, and, in some cases, relocation strategies (e.g., managed retreat 

from highly vulnerable, near-shore, low-elevation locations. Meanwhile, Armas and Aibusescu (2025) 

argues that climate change should not be entirely blamed for climate-related disasters, and that 

vulnerability conditions must be factored in when analyzing impactful events. In addition, Sheach and 

Dem (2024), calls for the promotion of the inclusion of local and indigenous knowledge in disaster risk 

management processes and underscores the need for continued research. Considering these 

perspectives, it can be inferred that the theory of climate vulnerability might be related and relevant in 

the context of subsistence farming and climate change, which focuses on vulnerability and how 

communities respond to environmental risks. 

Effects of Climate Change on Subsistence Farming 

Climate change poses a significant threat to agricultural livelihoods and food security across Africa, 

particularly for farmers reliant on rain-fed agricultural systems (Connolly-Boutin et al., 2016; Onyeaka et 

al., 2024). According to Ndlovu et al. (2020), climate variability has severely disrupted traditional farming 

practices, such as cattle ranching and rain-fed crop cultivation, especially in Zimbabwe. Despite the 

increasing frequency of extreme weather events such as Cyclone Eline in 2000 and Cyclone Dineo in 

2017, traditional farming in semi-arid regions of Zimbabwe remains largely dependent on unproductive 

rain-fed methods. These cyclones inflicted substantial damage on rural infrastructure, further 

undermining the resilience of farming communities. 

Mbokodo et al. (2023) highlight the intensification of heatwaves during summer droughts in South Africa, 

which significantly disrupt agricultural cycles and reduce crop yields. These events are becoming more 

frequent and severe due to climate change. Rankoana (2022) emphasizes the role of indigenous 

knowledge systems in helping small-scale farmers in Limpopo Province adapt to climate variability. 
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Additionally, traditional practices such as rain rituals and crop diversification are used to mitigate the 

effects of erratic rainfall and prolonged dry spells. Nkuna et al. (2024) report that climate change has led 

to declining rainfall and streamflow in Limpopo’s River catchments, threatening water availability for 

irrigation and livestock. Therefore, this has direct implications for food production and rural livelihoods. 

Omotoso et al. (2023) conducted a systematic review showing that climate variability particularly 

droughts and floods has significantly reduced agricultural productivity across Sub-Saharan Africa. 

Smallholder farmers are especially vulnerable due to limited access to irrigation and adaptive 

technologies. Antwi-Agyei et al. (2018) mapped vulnerability hotspots in northern Ghana, revealing that 

climate variability exacerbates poverty and food insecurity. Their work underscores the need for targeted 

adaptation interventions that consider local socio-economic contexts. Ogundeji (2022) believed that 

uunpredictable rainfall and temperature patterns have led to a marked decline in agricultural productivity, 

directly threatening both food security and household incomes).  

Hermans and McLeman (2021) underscores the profound impact of unprecedented climatic conditions 

on the limited success of crop production in rural regions. Rural households, in particular, face 

heightened exposure to extreme heat, which significantly compromises crop viability and yield. The 

increasing reliance on unimproved seed varieties, coupled with pervasive pest infestations and weed 

proliferation, exacerbates the susceptibility of crops to environmental stressors. These challenges are 

further intensified by elevated temperatures and declining soil moisture levels, which collectively 

contribute to wind erosion and heightened rates of evapotranspiration. Moreover, the persistently low 

application of fertilizers across the African continent presents a dual concern: it undermines agricultural 

productivity while also posing risks to environmental sustainability. The cumulative effect of these factors 

renders crops highly sensitive to climatic variables, particularly photosynthetically active radiation, 

ambient air temperature, and water availability, each of which constitutes a fundamental driver of crop 

growth and development. 

Mupfawi et al. (2024) emphasize that climate variability and change have contributed to a sustained 

decline in agricultural output, thereby impeding national food security. The agriculture sector’s 

contribution to Zimbabwe’s GDP has diminished, accompanied by a reduction in the production of staple 

crops such as maize and wheat. Farmers have reported observable climatic shifts, including prolonged 

dry spells, erratic rainfall, rising temperatures, and shortened wet seasons. These indicators are widely 

acknowledged as detrimental to agricultural productivity, resulting in reduced maize yields, loss of arable 

land, and increased food insecurity. Furthermore, Ningi et al. (2025) highlight the specific challenges 

faced by horticultural farmers, whose crop yields are increasingly compromised by rising temperatures 

that exceed optimal growing conditions. Declining precipitation trends further threaten water availability 

for both crops and livestock, particularly among farmers dependent on rain-fed systems. The 
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unpredictability of temperature and rainfall patterns often influenced by climatic phenomena such as El 

Niño complicates agricultural planning and heightens the risk of crop failure. 

Methods and Data 

This study adopted a case study design with a quantitative survey approach to investigate the effects of 

climate change on subsistence farming in Wegdraai Village. Structured questionnaires were 

administered to 50 farmers selected from approximately 100 households. Purposive sampling was used 

to identify farming households, while random sampling was applied to select respondents within those 

households. Additionally, purposive sampling steps ensures relevance to the research question, and 

random sampling steps add rigor and reduces bias in respondent selection because together, they 

strengthen the credibility of the findings while keeping the study focused on the Wegdraai. Inclusion 

criteria required sources to address the effects of climate change on subsistence farming, while 

exclusion criteria filtered out studies exclusively on commercial Large-scale commercial farming. Validity 

was strengthened by aligning questionnaire items with established measures in climate adaptation 

literature (Selelo & Khwela, 2023). The population was defined as 100 farming households, with one 

respondent per household to avoid duplication. Data were analyzed using the Statistical Package for 

Social Sciences (SPSS), focusing on descriptive statistics and cross-tabulations to identify climate 

impacts and adaptation strategies. While the sample size provides valuable localized insights, the 

findings may not be generalizable to all rural communities in South Africa. Future research should 

expand to multiple sites to enhance comparative validity. 

Results 

Variable Categories Frequency Percentage (%) 

Age <30 12 24% 

 30-50 28 56% 

 >50 10 20% 

Gender Male, 30 60% 

 Female 19 38% 

 Other 1 2% 

Household Size 1-3 15 30% 

 4-6 25 50% 

 7+ 10 20% 
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Farming Experience <5 yrs 10 20% 

 5-10 yrs 20 40% 

 >10 yrs 20 40% 

Income Source Farming 32 64% 

 Grants 12 24% 

 Other 6 12% 

Table 1: Demographic Profile of the Respondents 

Age Distribution 

In Table 1, the age distribution reveals that 56% of respondents fall within the 30–50 age bracket, 

representing the dominant cohort in the sample. This group is typically considered economically active 

and likely to be central to agricultural productivity. 24% of respondents are under 30 years old, indicating 

a relatively low representation of youth in farming activities. While this suggests potential for generational 

renewal, it also highlights a gap in youth participation that may warrant targeted interventions. 20% are 

aged above 50, a group that may possess traditional agricultural knowledge but could face age-related 

constraints in adopting new technologies or practices. The age structure suggests that development 

programs should prioritize the 30–50 age group for productivity enhancement while simultaneously 

investing in youth-targeted initiatives to ensure long-term sector sustainability. 

Gender Composition 

Table 1 shows that the sample is predominantly male, with 60% identifying as male, compared to 38% 

female and 2% identifying with other gender identities. This distribution reflects gendered patterns in 

rural agricultural participation, where men often dominate land ownership and decision-making roles. 

The gender disparity underscores the need for gender-responsive programming. Quantitative gaps in 

female representation may correlate with unequal access to resources, which should be addressed 

through inclusive policy frameworks and targeted support for women farmers. 

Household Size 

Table 1 present 50% of respondents reside in households with 4–6 members, suggesting a moderate 

household size conducive to labour sharing and resource pooling. 30% live in smaller households (1–3 

members), which may include elderly individuals or single-headed households with limited labour 

capacity. 20% belong to large households (7+ members), potentially facing higher dependency ratios 

and consumption pressures. Household size is a significant variable influencing labour availability and 
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food security. Programmatic interventions should be calibrated to household composition to optimize 

impact. 

Farming Experience 

Table 1 shows a substantial proportion of respondents (40%) report over 10 years of farming experience, 

indicating a mature farming population with embedded knowledge systems. An additional 40% have 5–

10 years of experience, representing a transitional group that may be more receptive to innovation. Only 

20% are relatively new to farming (<5 years), suggesting limited inflow of new entrants into the sector. 

The high prevalence of experienced farmers presents an opportunity for peer-to-peer learning and 

diffusion of best practices. Extension services should leverage these networks to enhance adoption of 

improved techniques. 

Income Source 

Table 1 reveals 64% of respondents rely primarily on farming as their main source of income, affirming 

the sector’s centrality to rural livelihoods. 24% depend on government grants, which may reflect 

economic vulnerability or limited access to markets. 12% report alternative income sources, such as 

remittances, informal trade, or part-time employment. The dominance of farming as an income source 

highlights the need for agricultural support programs, while the reliance on grants signals socioeconomic 

fragility. Income diversification strategies and improved market access could enhance resilience and 

reduce dependency.  

 

Figure 1: A pie chart showing the climate events experienced by subsistence farmers 

44%

16%

12%

20%

8%

Climate Events Experienced

Droughts

Floods

Heatwaves

Unseasonal Rainfall

Other (e.g., hail)

https://doi.org/10.51137/wrp.ijarbm.684
http://www.wr-publishing.org/


International Journal of Applied Research in Business and Management (ISSN: 2700-8983) 

Volume: 07 Issue: 05 Year: 2026 

https://doi.org/10.51137/wrp.ijarbm.684  

 

 

 

 

Discover publication opportunities: 
www.wr-publishing.org 

Droughts 

Figure 1 shows 44% of respondents (n = 22) reported experiencing droughts, making it the most 

frequently cited climate event. This high prevalence reflects widespread water scarcity and aligns with 

regional climatic patterns in Southern Africa, where rainfall variability is a persistent challenge. Droughts 

represent the dominant climate stressor in the sample. Their frequency necessitates targeted 

interventions such as drought-tolerant crop varieties, improved irrigation systems, and water 

conservation technologies. 

Unseasonal Rainfall 

Figure 1 shows 20% of respondents (n = 10) experienced unseasonal rainfall, indicating moderate 

disruption of traditional agricultural calendars. This event affects planting and harvesting schedules, 

potentially leading to yield variability and increased input costs. The moderate incidence of unseasonal 

rainfall highlights the need for adaptive cropping calendars and localized weather forecasting to support 

timely agricultural decision-making. 

Floods 

Figure 1 indicate 16% of respondents (n = 8) reported flood events, which may result in soil erosion, 

infrastructure damage, and crop loss. Though less frequent than droughts, floods pose significant risks 

to productivity and land quality. Flood risk management should be integrated into rural infrastructure 

planning, including drainage systems and flood-resilient land use practices. 

Heatwaves 

Figure 1 shows 12% of respondents (n = 6) experienced heatwaves, which can exacerbate 

evapotranspiration, livestock stress, and pest outbreaks. The relatively low frequency may mask 

localized severity, especially in areas with poor shade cover or limited water access. Heatwave 

preparedness should include livestock protection measures, shade infrastructure, and pest 

management strategies. 

Other Events 

Figure 1 highlight 8% of respondents (n = 4) reported other climate events such as hailstorms or frost. 

These events are typically localized but can cause acute damage to crops and infrastructure. Localized 

climate risks require flexible, context-specific responses, including crop insurance and rapid response 

mechanisms. 

Impact Type Description Frequency Percentage (%) 

Yield Change Increased 5 10% 
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 Decreased 40 80% 

 No Change 5 10% 

Planting Time Shift Yes 38 76% 

 No 12 24% 

Income Loss Yes 42 84% 

 No 8 16% 

Estimated Loss (%) Average % Loss 

Reported 

____ 35% (mean) 

Table 2: Impact on Farming Practice 

Yield Change 

Table 2 above indicates 80% of respondents (n = 40) reported a decrease in crop yields, indicating a 

statistically significant prevalence of negative agricultural outcomes linked to climate variability. 10% (n 

= 5) experienced increased yields, which may reflect localized adaptive success or favorable 

microclimatic conditions. 10% (n = 5) reported no change, suggesting either resilience in farming 

systems or minimal exposure to climate stressors. The predominance of yield decline (80%) 

underscores the urgent need for climate-resilient agronomic interventions. The low incidence of yield 

improvement (10%) may serve as a reference group for identifying successful adaptation practices. 

Planting Time Shift 

Table 2 highlights 76% of respondents (n = 38) reported shifting their planting schedules due to altered 

seasonal patterns. 24% (n = 12) maintained traditional planting timelines, possibly due to limited 

flexibility or stable local conditions. The high rate of planting time adjustment reflects widespread 

disruption in agro-climatic cycles. This necessitates the development of dynamic cropping calendars 

and localized climate forecasting to support timely agricultural decision-making. 

Income Loss 

Table 2 shows 84% of respondents (n = 42) experienced income loss attributable to climate-related 

factors. 16% (n = 8) did not report income loss, potentially due to diversified income sources or effective 

mitigation strategies. Income loss is a dominant economic consequence of climate variability, affecting 

over four-fifths of the sample. This highlights the need for financial risk management tools such as crop 

insurance, contingency grants, and livelihood diversification. 
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Estimated Loss Magnitude 

Table 2 show that the mean estimated income loss across respondents is 35%, indicating a substantial 

financial impact. This average reflects the depth of vulnerability and the scale of economic disruption 

experienced by small-scale farmers. A 35% average income reduction is economically significant and 

may correlate with increased food insecurity, indebtedness, and reliance on social protection 

mechanisms. Quantitative modeling of this loss can inform cost-benefit analyses of adaptation 

investments. 

 

Figure 2: A bar graph showing adaptation strategies adopted by subsistence farmers during climate 
change 

Crop Diversification 

Figure 2 above present 52% of respondents (n = 26) reported adopting crop diversification as a primary 

adaptation strategy. This represents the modal response, indicating widespread recognition of 

diversification as a risk mitigation tool against climate variability. The high adoption rate suggests that 

farmers are actively managing exposure to climate-induced crop failure by cultivating multiple crop 

types. Crop diversification is a statistically dominant strategy, warranting targeted support through 

access to diverse seed varieties, agronomic training, and market facilitation to sustain and scale its 
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Water Harvesting 

Figure 2 above highlights 28% of respondents (n = 14) reported implementing water harvesting 

techniques. This reflects a moderate uptake, likely influenced by resource availability, technical capacity, 
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and perceived efficacy in drought mitigation. The strategy includes methods such as rainwater collection, 

contour bunding, and small-scale irrigation infrastructure. While not the most prevalent strategy, water 

harvesting shows meaningful engagement. Its expansion may require capital investment and extension 

services to overcome technical and financial barriers. 

Migration 

Figure 2 above shows 8% of respondents (n = 4) indicated migration as a climate coping mechanism. 

This low but significant figure suggests that climate stressors are driving mobility decisions, potentially 

leading to labor shortages and socio-economic disruption in farming communities. Migration, though 

less common, signals acute vulnerability. It should be monitored as a stress indicator and addressed 

through integrated rural development and social protection programs. 

Other Strategies 

Figure 2 present 12% of respondents (n = 6) reported using alternative adaptation practices, including 

mulching, shade netting, intercropping, and adjusted planting schedules. These strategies reflect 

localized innovation and adaptive experimentation, often emerging from farmer experience and peer 

learning. The presence of diverse, grassroots-level strategies highlights the importance of participatory 

extension models and farmer-led knowledge dissemination. These practices can be scaled through 

community-based adaptation frameworks. 

Discussion 

The findings confirm that climate change has significantly disrupted subsistence farming in Wegdraai 

Village. The predominance of droughts and unseasonal rainfall aligns with regional climatic patterns and 

corroborates previous studies highlighting the vulnerability of rain-fed systems (Ogundeji, 2022). The 

widespread adoption of crop diversification demonstrates farmers’ reliance on indigenous knowledge, 

yet the persistence of yield declines and income losses indicates that these strategies are insufficient 

without institutional support (Rankoana, 2024).  

Traditional rainfall predictions based on seasonal indicators often fail under current variability, leading to 

mistimed planting and reduced yields. This highlights the need to integrate indigenous knowledge with 

scientific forecasting and modern irrigation technologies.  

From a theoretical perspective, the findings reinforce Climate Vulnerability Theory by showing how 

socio-economic constraints amplify exposure to climate risks. Resilience theory further explains how 

adaptive strategies such as crop diversification contribute to household survival but remain limited 

without systemic support (Solecki & Friedman, 2021). Economically, climate-induced income losses 

weaken household purchasing power, increase reliance on government grants, and undermine local 

https://doi.org/10.51137/wrp.ijarbm.684
http://www.wr-publishing.org/


International Journal of Applied Research in Business and Management (ISSN: 2700-8983) 

Volume: 07 Issue: 05 Year: 2026 

https://doi.org/10.51137/wrp.ijarbm.684  

 

 

 

 

Discover publication opportunities: 
www.wr-publishing.org 

economic resilience, reinforcing the need for targeted management interventions (Armas & Aibusescu, 

2025). 

Conclusion 

Summary  

Climate change significantly disrupts subsistence farming in Wegdraai Village, reducing yields, shifting 

planting schedules, and causing income losses. Farmers rely on crop diversification and indigenous 

practices but remain vulnerable to droughts and rainfall variability.  

Theoretical Implications and Further Research  

This study reinforces Climate Vulnerability Theory and resilience frameworks by demonstrating how 

socio-economic constraints and limited institutional support exacerbate climate risks. Future research 

should include longitudinal studies on farmer resilience, comparative analyses across villages, and 

evaluations of government support programs.  

Practical Implications for Policy and Management  

Local government should prioritize investment in small-scale irrigation schemes, establish climate 

information services tailored to rural farmers, and provide microcredit facilities to support adoption of 

drought-resistant crops. Agricultural extension officers should facilitate participatory training programs 

that blend indigenous knowledge with modern agronomic practices. These measures would strengthen 

economic resilience, reduce dependence on government grants, and align subsistence farming with 

broader rural development and management goals. 
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