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Abstract: This study aimed to determine the perceived effects of climate change on the 

livelihoods of farming communities in the semi-arid regions of southwestern Zimbabwe. A 

qualitative approach was used to investigate smallholder farmers’ views and experiences 

regarding climate change and its impacts in two wards in the Tsholotsho district, Matabeleland 

North province, Zimbabwe. The primary data collection methods were key informant 

interviews and focus-group discussions. Participants were selected using purposive sampling 

from established farmer groups in the study area. Most focus group discussion participants 

agreed that they were aware of and experienced climate-related risks in their community. They 

observed climate variability, particularly in the occurrence of extreme events, such as drought 

and insufficient rainfall, including mid-season dry spells. The 2023/2024 season was marked 

by very low rainfall, mid-season dry spells, and challenges to crop sustainability. Smallholder 

farmers in the study area indicated that they were experiencing crop failure, livestock mortality, 

and reduced crop yields, all of which contribute to declining agricultural productivity. In 

response to drought, smallholder farmers primarily employed coping strategies, such as land 

management through Pfumvudza, a conservation land management coping strategy; crop 

diversification; the use of drought-tolerant crops that are early maturing; and seeking 

alternative non-farming income sources. 

Keywords: dryland agriculture; climate change; vulnerability; sustainable livelihoods; 

Zimbabwe 

1. Introduction 

The risks and impacts of climate change are increasingly becoming a significant 

threat to smallholder farmers practicing dryland agriculture in drought-prone 

environments [1–4]. Dryland agroecosystems are home to over 40% of the world’s 

population [3,5–7]. Drought, characterized by prolonged periods of insufficient 

precipitation, continues to affect agricultural production, resulting in crop failure, 

livestock loss, and depletion of water sources [8,9]. It is predicted that the impact of 

climate change will be more severe among farming communities with weather-

dependent and climate-sensitive livelihoods [2,10–12]. Dry-land farming yields are 

projected to decline by 20%–50% by 2050 [12]. This has a direct impact on the 

attainment of Sustainable Development Goals (SDGs) and undermines global efforts 

to address two of the UN SDGs of eradicating hunger and poverty [13]. 

Sub-Saharan Africa is at greater risk of experiencing periods of prolonged 

drought, often triggered by the El Niño phenomenon [3,14]. Climate change impact 
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studies have demonstrated that farming communities in sub-Saharan Africa are 

threatened by climate change with persistent mid-season dry spells, increased 

temperatures, widespread poverty, and food insecurity [15–17]. A report on the state 

of food and nutrition security and vulnerability in Southern Africa indicates that in 

2015–2016, there was El Niño; in 2018–2019, there was a drought; and in 2019–2020, 

some countries experienced a cyclone [17]. The dependence of these farming 

communities on rainfed farming systems renders them vulnerable and raises concerns 

regarding food availability and security [18,19]. 

Zimbabwe and other Southern African countries have recently experienced 

frequent droughts and mid-season dry spells, alternating with periods of very high 

rainfall [20–23]. Drought-prone areas, such as the Tsholotsho district [24,25], are the 

most severely affected because of fragile soils and the low adaptive capacity of 

smallholder farmers. Investigating and understanding farmers’ perceptions of climate 

change and their coping strategies is crucial for supporting efforts and developing 

interventions tailored to the local context. Within this context, this study sought to 

explore and understand local smallholder farmers’ perceived and experienced impacts 

of climate change on the livelihoods of local communities, focusing on Tsholotsho 

district in Zimbabwe. 

2. Dryland agroecosystems and its impact of rural livelihoods 

Dryland agriculture remains essential for food security and livelihoods for 

farming communities residing in arid environments. According to CGIAR [26], 

dryland agro-ecological zones support 50% of the world’s livestock and sustain 44% 

of the world’s cultivated ecosystem. Dryland ecosystems are lands characterized by 

limited and low annual rainfall that are not only unreliable but also highly inconsistent 

and variable [27]. It is the practice of cultivating crops solely with natural rainfall and 

without irrigation [28]. A typical dryland agro-ecological zone is characterized by low 

and erratic rainfall and nutrient-depleted soils [29]. Crop growth is limited to a portion 

of the year owing to insufficient moisture [30]. 

According to [3], dryland agriculture and food security are projected to be 

significantly affected by climate change and variability in most Southern African 

countries [3]. Given that the majority of dry-land smallholder farmers depend on 

rainfed agriculture, projections indicate that climate change impacts could be severe 

if effective climate-smart adaptation interventions are not implemented [31,32]. The 

agricultural sector in Zimbabwe is predominantly characterized by smallholder rainfed 

production systems in drought-prone marginal dryland agroecosystems [3,11,33,34]. 

Unsustainable crop yield, frequent mid-season dry spells, and weather variability are 

among the most significant challenges faced by farmers in dryland agroecosystems 

[32,35–37]. 

The increased occurrence of erratic rainfall patterns and seasonal shifts adversely 

affects crop and livestock nutrition, as well as productivity [38,39]. To a significant 

extent, most farming communities in dryland agroecosystem environments have 

observed changes in the timing and pattern of seasons as evidence of climate change 

[31], with poor plant germination resulting in crop damage [40,41], livestock 

mortality, and soil erosion [11]. There is evidence of reduced animal productivity and 
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higher mortality rates in some livestock species due to heat stress and reduced pasture 

production [42]. It is within this context that the study sought to explore and 

understand the impact of climate change on dryland agroecosystems as a strategy to 

inform the design of appropriate adaptation options for communities in arid 

environments. 

3. Description of study area 

The study was conducted in Tsholotsho district, (Figure 1 below) a dryland 

agroecosystem with communal land tenure, located in Matabeleland North province 

in Zimbabwe. The district falls under Natural Region IV, according to the Zimbabwe 

Classification system [43,44]. The district is primarily rural, and people derive their 

livelihood from subsistence farming of drought-resistant crops [45]. It is a semi-arid 

agro-ecological zone, with low and erratic rainfall, an annual rainfall range of 450–

650 mm, and high temperatures [43,44]. Tsholotsho district lies between geographical 

coordinates 19°46ʹ0ʺ South and 27°45ʹ0ʺ East, with an average altitude of 1072 m 

above sea level. A Zimbabwe agency [46] observes that Tsholotsho is one of the food-

insecure regions with a food poverty prevalence of 45%. Land use in the study area 

includes settlement, croplands, grazing, and woodland. Agriculture is the primary 

source of livelihood in Tsholotsho [47]. According to [43], the district is an extensive 

livestock production area, with some drought-tolerant crops such as sorghum, millet, 

and rapoko being grown. Farmers also grow some short-season maize varieties. 

 
Figure 1. Location of Tsholotsho district. 

The district was purposively selected for the study because of its classification as 

a drought risk zone, where there is evidence of the adverse impacts of climate change 
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[48]. Although the district has a total of 22 wards, the study focused on wards 13 and 

22, areas characterized by significant levels of poverty, with farming communities in 

the district highly dependent on subsistence farming [25,49] and development relief 

from humanitarian agencies in collaboration with central government and remittances 

from mainly South Africa and Botswana [50,51] to sustain their livelihoods. The 

villages in the study area are dominated by smallholder farming systems with low 

adaptive capacity to climate change [25,49]. 

4. Methodology 

This study employed a qualitative methodology to explore smallholder farmers’ 

perceptions and experiences of climate change [52,53]. This approach allowed the 

study to collect data directly from participants in their natural settings. Purposively 

sampled smallholder farmers participating in the Zimbabwe government-initiated 

Pfumvudza/Intwasa program provided the data presented in this study. 

Pfumvudza/Intwasa is a resilient program against climate change-induced drought 

impacts put in place to augment food shortages and mitigate against [25]. These are 

individuals that have been residents for between fifteen and twenty years in the study 

area and have expertise and experience in dealing with the effects of climate change. 

Each extension officer is given a target of 350 households to train, implement, and 

monitor the adoption of this conservation agriculture initiative. Key respondents 

included two AARDS officers, a ward councilor, a kraal head, and two NGO climate 

change experts in the purposively selected wards. Three FGDs consisting of eight to 

ten participants were carried out. 

Permission to work in the study area was granted on 21 July 2024 by the 

Tsholotsho District Development Coordinator’s office and the traditional leadership 

in the targeted villages before starting the survey process. Upon obtaining permission 

to collect data, the survey was conducted between August and September 2024 in 

liaison with the resident AARDS officer. Informed consent was obtained from the 

participants after being briefed about the purpose and objectives of the research in 

compliance with research ethics norms. With the help of the AARDS officer, 

participants in FGDs were purposively selected at each study site to ensure the sample 

size consisted of only smallholder farmers participating in the Pfumvudza/Intwasa 

drought-resilient program. The FGDs focused on exploring smallholder farmers’ 

perceptions of climate change, climate change impacts on crop production and 

livestock systems, and adaptation strategies within the locality [54,55]. The discussion 

sessions were conducted in a community setting after acquiring farmers’ consent to 

participate. One village was randomly selected from Ward 13 with three villages, and 

two villages were randomly selected from Ward 22 with six villages. 

The FGDs were conducted in the local language by the author and research 

assistant, who understood the local language and cultural dynamics. The data, which 

were collected in the form of field notes and through audio recording, were transcribed 

and translated into English for analysis. The findings were derived through thematic 

analysis, where data sets were compared within and across cases to identify 

converging and diverging themes or patterns [56,57]. These themes were used to draw 

conclusions about the vulnerability of smallholder farmers and their coping strategies 
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in dryland agroecology to climate change. Secondary sources were also used to 

corroborate primary data, which included peer-reviewed publications from key experts 

and internet articles on climate change and climate-smart agriculture. 

5. Results and discussions 

This section presents and discusses the results of the study. The presentation of 

the results is in line with the themes. The themes were chosen so that the findings of 

the study are in line with the research objectives. 

5.1. Smallholder farmers’ views on climate change: Insights and concerns 

The majority of individuals in FGDs concurred that they were aware of and 

experiencing climate-related risks in their community over the past five to ten years. 

They all indicated having observed and experienced the impacts of rising temperatures, 

unpredictable rainfall, and extreme weather events on crop yields and animal 

production in their locality. The most commonly perceived change among the 

smallholder farmers in FGDs over the past decade was temperature rise and lower 

annual rainfall. They also reiterated the fact that there is greater uncertainty in the 

onset of rains. This resonates with a study conducted by [15] that indicated that farmers 

were aware of and experiencing extreme weather events on crop yields. This also 

concurs with [58] who noticed altered patterns of rainfall, increased frequency of mid-

season dry spells, and rising temperatures as some of the extreme weather events that 

are prevalent in sub-Saharan Africa. This also confirms Bedeke’s [59] assertion that 

climate change has severely affected most of sub-Saharan Africa’s dryland-based 

agroecological regions through increased temperature, erratic rainfall variability 

patterns, and recurrent droughts and floods. 

It is evident that the majority of smallholder farmers were exposed to multiple 

climatic stresses during the El Niño-induced drought during the 2023–2024 

agricultural season. The resident AARDS officer reiterated that the noticeable climate 

changes in the two wards are the mid-season dry spells, the late onset of rainfall, and 

the shortened length of the growing season. This was corroborated by two local NGO 

field experts in the study area. The key climate-related concerns of the farmers were 

the delay in the onset of rainfall and mid-season dry spells, which have become more 

prominent within the past five to ten years. The findings agree with results from 

previous studies by [60], who found that climate change is affecting the fundamental 

basis of agriculture through changes in temperature and rainfall and by intensifying 

the occurrences of floods, droughts, and heat stress in South Asia. The findings further 

verify a study by [61] in Food Security and Climate Change, which showed that 

climate-induced factors such as floods and drought are causing food insecurity in the 

drylands of Africa. The high incidence of drought and poverty has endangered the 

livelihoods of many farming communities that depend on subsistence farming 

[15,24,25]. It is evident that smallholder rain-fed dry-land agroecological regions are 

inherently risky due to frequent droughts and mid-season dry spells associated with 

climate change and variability in the study area. 
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5.2. Smallholder farmers’ experiences and perceptions of climate change 

impacts on their livelihoods 

Respondents perceived climatic and rainfall distribution to have undergone 

changes over the past five to ten years, as evidenced by erratic rainfall patterns and 

distribution as well as temperature increases, resulting in a decline in crop productivity 

and increased livestock mortality. This concurs with scientific evidence that 

agriculture-based livelihoods are significantly affected by climate change [8,62]. The 

local AARDS officer noted that the rainfall distribution in the study area has been 

erratic over the past decade. She emphasized that the 2023/2024 season was 

characterized by very low rainfall and mid-season dry spells, which led to the delayed 

planting of all crops. This is also substantiated by [63], who observed an increased 

frequency of droughts, especially increased mid-season dry spells and increased 

temperatures. Participants in FGDs reported poor crop establishment and high animal 

mortality owing to poor veld conditions during the 2023/2024 growing season. 

A climate change specialist from a local NGO working in the study area asserted 

that crop sustainability is highly challenging under given circumstances. The delay in 

the commencement of the agricultural season is causing tremendous yield losses as a 

result of the frequent occurrence of droughts, floods, and dry spells [64]. This 

observation is supported by [49], who posited that smallholder farmers in the dryland 

tropics face temperature-induced declines in crop yields and an increasing frequency 

and severity of drought. In agreement with [25], smallholder farmers reiterated that 

climate change was a source of their food insecurity and diminished livelihoods. This 

is also confirmed by [20], who found that climate change-induced droughts have 

increased the vulnerability of smallholder farmers due to an overall reduction in food 

production. Unpredictable rainfall patterns have resulted in droughts, impacting crop 

and livestock productivity. The observed trend in rainfall and its distribution, as 

reported by the respondents, indicated that their area is becoming increasingly arid, 

characterized by a higher frequency of seasonal droughts, mid-season dry spells, and 

a shortened rainy season with late onset and early cessation. 

This phenomenon was also observed during the 2015/2016 agricultural season, 

when sub-Saharan Africa experienced an El Niño-induced drought, resulting in a 

humanitarian crisis that affected the food and income security of the Southern African 

population [65]. Respondents reported that temperature records indicated a consistent 

increase in recent years. There was a strong consensus among respondents in FGDs 

that climate change alters the variability of rainfall and temperature in their region. 

This corroborates the Meteorological Services Department forecast, which predicted 

that El Niño events would have the most significant impact on the southern parts of 

the country. Reports indicate that the western and southern regions, typically 

considered “arid zones”, received less than 100 mm of rainfall, a marked deviation 

from the normal range of 450–650 mm [66]. This observation is consistent with the 

[62] forecast, which suggests that the upward trend in the globally averaged 

temperature demonstrates that warming occurs in more areas than cooling. 

A seasoned agricultural specialist working in the district noted the extreme 

temperatures prevalent in the region. The specialist elaborated that heat waves 

contribute to crop failures and threaten the livelihoods of agricultural producers and 
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food security of dryland-based agroecosystems. This observation agrees with studies 

conducted by [67], who demonstrated that extreme heat exposure can stress plants, 

impede development, and cause plant mortality, often resulting in reduced quality and 

yield in agricultural crops. The finding also agrees with a study conducted in Matobo 

district, southwestern Zimbabwe, by [24], who argue that declining precipitation and 

rising temperatures are making farming increasingly more difficult and thus 

aggravating food insecurity in dryland farming communities. This is also reiterated by 

[68] in a study in Nepal who indicated that the rise in maximum temperature has 

decreased agricultural productivity, resulting in an increased threat of food insecurity. 

It was also observed that some of the impacts of climate change experienced by 

smallholder farmers in Tsholotsho include crop failure, livestock mortality, and low 

crop yields, all of which have led to declining agricultural productivity. It confirms 

observations made by [60], who noted that climate change variability is having an 

impact on both crop and livestock production systems and consequently has an impact 

on long-term food security. 

The resident AARDS officer confirmed that El Niño-induced drought resulted in 

widespread crop failure and depleted pastures. The officer reported that the 2023–2024 

Crop Assessment Report indicated an eighty-eight percent (88%) crop failure, with 

households harvesting 0.02 tonnes per hectare. The El Niño events experienced during 

the 2023–2024 agricultural season exacerbated agricultural production challenges in 

the southwestern part of Zimbabwe, rendering the community vulnerable and food 

insecure. This finding is supported by [69], who indicated that insufficient rainfall and 

prolonged dry spells negatively impact agricultural production. There was consensus 

among FGD participants that the high frequency and intensity of drought, depletion of 

dams and wells, and alterations in the timing and patterns of seasons constituted direct 

evidence of climate change in their constituency. This observation is corroborated by 

[23], who noted that frequent droughts in Africa resulted in extremely low crop yields 

and livestock mortality. Among the FGD respondents, livestock farmers reported that 

livestock were affected by El Niño-induced arid conditions, which led to widespread 

depletion of pasture and reduced water availability across the district. This assertion 

was reiterated by the director responsible for livestock production and development, 

Dr. Sibanda, in the Chronicle, 11 September 2024, stating that the herbage did not 

regenerate due to El Niño-induced drought in the 2023–2024 agricultural season. 

These findings are substantiated by [70], who posit that smallholder farmers in 

marginal areas remain highly vulnerable because of their dependence on climate-

sensitive livelihoods and rain-fed agriculture. 

5.3. Adaptation strategies adopted by farmers in response to climate 

change 

In response to climate change and variability, smallholder farmers have 

developed various adaptation strategies in the context of climate change-induced 

shocks. The contribution of Pfumvudza/Intwasa to household food security was 

affirmed by a local AARDS officer. She emphasized that the initiative has enabled 

farmers to obtain yields despite the challenges posed by climate change. She further 

stated that access to extension services had a positive and significant impact on crop 
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diversification and adoption of the Pfumvudza/Intwasa concept. This is also 

substantiated by [71], who found that Pfumvudza increased resilience against climate 

change-induced drought impacts and improved yields in rural communities of 

Zimbabwe where it was implemented. This also concurs with findings by [72], who 

found that conservative agriculture, as opposed to conventional farming, boosts food 

production and household food security in semi-arid settings. A climate expert from a 

local NGO advised farmers to increase their access to climate and weather forecasts 

as a strategy to enhance disaster preparedness and improve their crop management 

responses. Participants in FGDs confirmed having access to information on climate 

change and indicated that this has increased their likelihood of diversifying and 

adopting soil conservation measures to mitigate the risk of complete crop failure. 

In the context of unpredictable weather patterns, the majority of smallholder 

farmers perceive off-farm income as a crucial risk-coping strategy. They reported 

engaging in alternative enterprises that are not entirely climate-dependent, such as 

poultry farming and household goods retail. This concurs with [73], who found that 

creating opportunities for non-farm income sources is important as this helps farmers 

to engage in activities that are less sensitive to climate change. Focus group 

discussions (FGDs) indicated that farmers cultivate a variety of crops to diversify their 

resource base as a coping strategy to mitigate the risk of harvest failure. Smallholder 

farmers confirmed modifying their cropping calendar to incorporate dry planting, as 

well as early and late planting outside the conventional planting period. This is also 

reiterated by a study by [74] in Nepal that recommended that dryland agriculture 

farming communities should develop contingency crop planning and make changes to 

the crop cultivation cycle. This shift aims to minimize risk and maintain crop 

productivity, ensuring that critical crop growth stages do not coincide with severe 

climatic conditions, such as mid-season drought. 

The resident AARDS officer in the study area reported encouraging farmers to 

adopt the cultivation of drought-resistant or early-yielding crops as a strategy to cope 

with drought. Participants in FGDs concurred that they were adopting drought-

resistant varieties, notably sorghum, millet, and cowpeas, and diversifying their 

livelihoods and economic activities. The above findings concur with a study conducted 

by [75], who found that smallholder farmers in Bulilima, Gokwe South, and Lupane, 

semi-arid regions in rural Zimbabwe, are adopting drought-resistant traditional grains, 

notably sorghum, millet, and cowpeas. This concurs with [76], who assert that planting 

drought-resistant crops has emerged as one of the major adaptive strategies to address 

the impacts of climate change. This is also substantiated by [76], who assert that 

sorghum production is particularly well suited for dryland agriculture because of its 

high and constant water-use efficiency and comparable nutritional value. 

6. Conclusions 

Climate change and variability pose significant threats to agricultural 

productivity, livelihoods, and food security, particularly in communities residing in 

dryland agroecosystems. Delayed onset of rainfall, drought, and mid-season dry spells 

remain major climate hazards in the southwestern part of Zimbabwe. The impacts of 

drought on affected households include poor yields or harvests, destruction of crops 
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and livestock, and water shortages. It is evident that the adverse effects of climate 

change and variability are indeed reversing developmental progress and impacting 

climate-sensitive livelihoods that depend largely on rain-fed agriculture. The majority 

of smallholder farmers have experienced an increasing trend in rainfall variability, 

rising temperatures, and mid-season dry spells over the past five to ten years. This 

disrupts the normal cropping calendar, resulting in frequent crop failure, yield loss, 

and increased animal mortality. This study highlighted the urgent need for climate-

resilient agricultural practices, policies, and support systems. In response to drought, 

smallholder farmers primarily employed coping strategies, such as land management 

through Pfumvudza, a conservation land management coping strategy; crop 

diversification; the use of drought-tolerant crops that are early maturing; and seeking 

alternative non-farming income sources. Crop management strategies such as 

changing planting dates, crop diversification, and the use of drought-tolerant and fast-

maturing crops are part of the coping strategies smallholder farmers are adopting in 

the study area to improve crop yields and reduce risks associated with climate change. 

The roles of AARDS and climate experts have been fundamental in creating awareness 

and suitable conditions for the adoption of farming practices appropriate to climate 

change and variability. The different adaptation measures practiced by farmers aim to 

overcome or minimize the effects of climatic adversities. The adopted adaptation 

policy should build on existing coping and adaptation strategies and focus on 

addressing barriers to the adoption of coping and adaptation measures at different 

scales. 
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