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Climate change poses a significant threat to agriculture and livestock production 
in sub-Saharan Africa, a region heavily reliant on livestock for smallholder 
farmers’ livelihoods. This systematic review investigates the potential of 
communally established cattle feedlots as a sustainable strategy to address the 
interconnected challenges of climate change resilience and food security in 
the area. The review focuses on the intensification of climate change, marked 
by rising temperatures and altered precipitation patterns, posing a direct threat 
to the livelihoods of millions in the region. Conducting a systematic literature 
review, we  meticulously analyzed 72 articles that centered on communally 
established cattle feedlots in sub-Saharan Africa. The inclusion criteria 
considered studies within the context of climate change resilience and food 
security, utilizing both qualitative and quantitative methodologies. Published 
articles, grey literature, and relevant reports were systematically sourced 
from academic databases such as PubMed, Scopus, Google Scholar and 
Web of Science, complemented by manual searches of journals, conference 
proceedings, and organizational websites. The synthesis of findings reveals a 
nuanced landscape of successes and challenges associated with communal 
feedlots. Through a narrative synthesis, studies were categorized based on 
key themes, unraveling the impact of communal feedlots on livestock health, 
economic viability, and socio-economic dynamics. The review highlights the 
role of communal feedlots in mitigating climate-related shocks, enhancing 
livestock productivity, and fostering economic opportunities for smallholder 
farmers. However, challenges related to land tenure, community engagement, 
and resource allocation emerged as critical considerations. In conclusion, 
communally established cattle feedlots offer a holistic and sustainable approach 
to address climate change challenges in sub-Saharan Africa.
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1 Introduction

Climate change poses a critical threat to global agriculture and 
food security, with far-reaching consequences for ecosystems and the 
millions who rely on agriculture for their livelihoods (Archer et al., 
2021; Zhou et al., 2022). Sub-Saharan Africa, where agriculture is 
integral to the economy and social well-being, is particularly 
vulnerable to these disruptive impacts (Oduniyi et al., 2020; Slayi 
et  al., 2023c). Urgent action is needed to develop innovative and 
sustainable adaptation strategies that address both climate change 
resilience and food security in this region (Amamou et al., 2018; Slayi 
et al., 2023b). This paper focuses on one such strategy—communally 
established cattle feedlots—tailored to the unique circumstances of 
developing countries. Climate change, as outlined by the 
Intergovernmental Panel on Climate Change (IPCC), manifests 
through rising temperatures, altered precipitation patterns, and 
increased extreme weather events, impacting agricultural systems at 
various levels (Popoola et  al., 2020; Slayi et  al., 2023a). Livestock, 
crucial to the livelihoods of smallholder farmers, are especially 
vulnerable, posing a significant barrier to food security (Musemwa 
et al., 2012; Ntshangase et al., 2018).

Developing countries in the sub-Saharan Africa, home to a 
substantial proportion of the world’s smallholder farmers, face 
disproportionate impacts due to limited adaptive capacity and 
resources (Boomiraj et al., 2010; Costa Junior et al., 2015). Trapped 
in a cycle of poverty and vulnerability, these farmers grapple with 
the dual challenge of adapting to climate change while ensuring 
food security (Iglesias et  al., 2012; Taruvinga et  al., 2013). 
Communally established cattle feedlots offer an innovative 
adaptation strategy with the potential to mitigate climate change 
impacts and enhance food security. This systematic review 

comprehensively explores the concept, dissecting its structural 
organization, management practices, and socioeconomic 
implications. Drawing on empirical evidence and literature from 
different countries in the sub-Saharan Africa, it highlights the 
advantages of communal feedlots and their potential to address 
climate-related shocks, enhance livestock productivity, and create 
economic opportunities for smallholder farmers. While 
contributing to mitigating greenhouse gas emissions, successful 
implementation requires addressing challenges such as land tenure, 
community engagement, and resource allocation, emphasizing the 
need for supportive policy frameworks and institutional 
mechanisms. This study aims to provide a thorough understanding 
of the potential of communally established cattle feedlots in 
addressing climate change resilience and food security challenges 
in sub-Saharan Africa, contributing to the discourse on climate-
resilient agricultural practices.

2 Methodology

This literature survey employed a systematic review approach, 
chosen for its ability to ensure transparency, accuracy, and replicability, 
as illustrated in Figure 1. The methodology adhered to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines (Cooper, 2010; Monroe et  al., 2017), a framework well-
established in climate science-related systematic reviews (Barth and 
Thomas, 2012; Berrang-ford et al., 2015). The data gathering process 
encompassed two primary approaches: (1) literature search and 
selection, and (2) data management, coding, and analysis. This 
methodological choice enhances the robustness and reliability of the 
survey findings.

FIGURE 1

PRISMA flow diagram showing the process of identifying relevant studies for the review.
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2.1 Inclusion criteria for studies

The research comprised studies that specifically concentrated on 
communally established cattle feedlots in sub-Saharan Africa. It 
encompassed investigations conducted within the context of climate 
change resilience and food security. The selected studies employed a 
range of methodologies, both qualitative and quantitative. The sources 
considered for this research included published articles, grey literature, 
and relevant reports.

2.2 Exclusion criteria for studies

The research excluded studies that were not directly pertinent to 
the topic of communally established cattle feedlots. It did not 
incorporate research conducted outside the geographical scope of 
sub-Saharan Africa. Studies lacking relevance to either climate change 
resilience or food security were not considered. Additionally, articles 
not available in English were excluded from the research.

2.3 Search strategy for literature retrieval

The research employed academic databases, including PubMed, 
Scopus, Google Scholar, and Web of Science, alongside grey literature 
repositories. It utilized a comprehensive search strategy involving the 
combination of keywords such as “communal feedlots,” “livelihood,” 
“climate change resilience,” and “food security.” Additionally, relevant 
journals, conference proceedings, and organizational websites were 
hand-searched to ensure a thorough exploration of the topic.

2.4 Data extraction and synthesis methods

A standardized data extraction form was created to systematically 
capture essential information, including study details such as author, 
publication year, and title. The form included fields for documenting the 
geographical location and characteristics of communally established 
cattle feedlots. It further encompassed aspects such as livelihood and 
economic impacts, sustainable livestock management practices, socio-
economic and institutional considerations, as well as climate change 
resilience and food security outcomes. This structured approach 
ensured comprehensive and organized data collection for analysis.

2.5 Data analysis

The research undertook a narrative synthesis of findings, organizing 
studies based on key themes to provide a coherent and comprehensive 
overview. Additionally, the synthesis process included the development 
of summary tables to effectively present and communicate key results, 
enhancing the clarity and accessibility of the research findings.

3 Results and discussion

The synthesis of findings from the systematic review of 
communally established cattle feedlots in sub-Saharan Africa unravels 

a complex tapestry of insights that holds profound implications for 
climate change resilience and food security in the region. A meticulous 
analysis of 72 articles, employing a diverse range of methodologies and 
drawing from various sources, has laid the foundation for a 
comprehensive understanding of the challenges and potentials 
associated with this innovative adaptation strategy. As we delve into 
the results and discussion section, we navigate through the intricate 
dynamics of communal feedlots, exploring their impact on livestock 
health, economic viability, and the broader socio-economic landscape. 
This section scrutinizes the nuanced interplay of factors that shape the 
success and challenges of communal feedlots, shedding light on their 
role in mitigating climate change-induced shocks and enhancing the 
resilience of smallholder farmers. Through an evidence-based 
discussion, this paper aims to distill key insights that can inform 
policies, practices, and future research directions, contributing to the 
ongoing dialog on sustainable agricultural solutions in the face of a 
changing climate.

3.1 Climate change impacts on livestock 
and agriculture in sub-Saharan Africa

Climate change stands as a paramount global challenge, 
profoundly impacting agriculture and livestock production, as 
extensively outlined in existing literature (Escarcha et  al., 2018; 
Talanow et al., 2021). The escalating intensification of climate change 
manifests through rising global temperatures, altered precipitation 
patterns, heightened frequency, and severity of extreme weather 
events, alongside shifts in the distribution of pests and diseases 
(Popoola et  al., 2019; Oduniyi et  al., 2020). The gravity of these 
changes reverberates worldwide, with particular repercussions for 
agricultural systems, especially in developing nations where 
agriculture predominantly relies on rain-fed practices, is resource-
dependent, and serves as the cornerstone of rural livelihoods 
(Beauchemin and McGinn, 2005; Anderson et al., 2016; Bareki and 
Antwi, 2017; Tibesigwa et al., 2017). Existing research, including the 
compilation presented in Table  1, comprehensively highlights the 
multifaceted implications of climate change on global agricultural 
systems, shedding light on its effects on temperature and precipitation 
patterns that directly impact crop yields (Ntshangase et al., 2018). The 
identified threats, such as extreme heat and prolonged droughts, pose 
substantial risks to food security by diminishing crop productivity, 
particularly in developing nations where subsistence farming prevails, 
amplifying the vulnerability of local populations (Muthelo et al., 2019; 
Zwane, 2019; Popoola et al., 2020; Tesfuhuney and Mbeletshie, 2020).

Furthermore, the susceptibility of livestock, integral to the 
livelihoods of millions in sub-Saharan countries, is extensively 
documented in the literature (Zhou et al., 2022; Slayi et al., 2023a). 
Rising temperatures induce heat stress in animals, resulting in reduced 
productivity and increased mortality rates, a critical concern for 
smallholder farmers’ livelihoods and the global food supply chains 
they contribute to (Hristov et al., 2017; Lottering et al., 2020a; Archer 
et al., 2021). The intricate relationship between climate change and 
water scarcity is also thoroughly explored, emphasizing its 
repercussions on agriculture and livestock (Derner et  al., 2018; 
Oduniyi et al., 2020; Lottering et al., 2020b). Reduced water availability 
compromises food production by impeding crop irrigation and 
limiting drinking water access. Moreover, alterations in the geographic 
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distribution of pests and diseases due to climate change are identified 
as significant factors affecting crop and livestock health (Musemwa 
et al., 2012; Zhou et al., 2022). Despite the wealth of information 
presented, the existing literature remains silent on critical aspects. 
Notably, it falls short in providing a comprehensive identification of 
research gaps and a thorough critique of the current state of 
knowledge, limiting our ability to fully grasp the nuances of climate 
change impacts on agriculture and livestock in sub-Saharan Africa.

In response to the multifaceted challenges posed by climate 
change, farmers and communities in developing nations have devised 
various adaptive strategies. These strategies encompass alterations in 
planting dates, crop diversification, and the adoption of drought-
resistant crop varieties (Boomiraj et  al., 2010; Henry et al., 2018; 
Galyean and Hales, 2023). Similarly, livestock farmers may adjust their 
management practices to mitigate the adverse effects of heat stress and 
changing disease risks (Zhou et al., 2022; Slayi et al., 2023a). However, 
the existing literature lacks a comprehensive critique of the 
effectiveness of these adaptive strategies and their widespread 
implementation. Effective adaptation to climate change in agriculture 
and livestock is contingent on the formulation and implementation of 

supportive policies, investments in research and technology, and 
improved access to resources and markets (Popoola et al., 2020; Terry 
et al., 2020; Ridoutt et al., 2022; Ruwanza et al., 2022). Yet, there is a 
notable gap in the literature regarding the evaluation of the policy 
frameworks and the adequacy of investments and support mechanisms 
in facilitating successful adaptation strategies.

Recognizing the significance of national and international 
collaboration is crucial for enhancing resilience in agriculture and 
ensuring food security amidst climate change (Loerch and Fluharty, 
1999; Joyce et al., 2013; Briske et al., 2015). However, the existing body 
of literature lacks a thorough analysis of the effectiveness of these 
collaborative efforts and their impact on smallholder farmers in 
diverse geographical and socio-economic contexts. The multifaceted 
and complex nature of climate change’s impact on agriculture and 
livestock production in developing nations, as outlined by Amamou 
et al. (2018); Marco et al., (2018); Malusi et al. (2021), necessitates a 
more nuanced understanding. The identified impacts, including 
reduced crop yields, livestock health issues, water scarcity, changing 
disease dynamics, and extreme weather events, highlight the urgency 
of addressing these challenges through comprehensive and 

TABLE 1 Key findings of climate change impacts, adaptive strategies and policy and investment needs on livestock and agriculture.

Category Impacts of climate 
change

Adaptive strategies Policy and investment 
needs

References

Reduced crop yields and food 

insecurity

Changes in temperature and 

precipitation patterns can lead 

to reduced crop yields, posing 

threats to food security.

Farmers adapt through 

changes in planting, 

diversification, and drought-

resistant crop varieties.

Supportive policies, investments, 

and access to resources are 

crucial for resilience in 

agriculture.

Ntshangase et al. (2018); Popoola 

et al. (2020); Serote et al. (2023); 

Zwane (2019)

Livestock health and 

productivity

Rising temperatures can lead 

to heat stress in animals, 

reducing productivity and 

increasing mortality rates.

Livestock farmers adjust 

management practices to 

mitigate heat stress and disease 

risks.

Policies and investments in 

research and technology are 

needed to address livestock 

health challenges.

Zhou et al. (2022); Tibesigwa et al. 

(2017); Slayi et al. (2023a)

Water scarcity Climate change exacerbates 

water scarcity, compromising 

irrigation and access to 

drinking water for agriculture 

and livestock.

Adaptive strategies may 

include water-efficient 

irrigation techniques.

Policies promoting water 

management and conservation 

are essential.

Derner et al. (2018); Slayi et al. 

(2023a); Archer et al. (2021); 

Lottering et al. (2021)

Changing pest and disease 

dynamics

Climate change alters the 

distribution of pests and 

diseases, affecting crop and 

livestock health.

Farmers adapt to changing 

disease dynamics through pest 

control measures and disease 

management.

Investments in research and 

disease surveillance, along with 

policy support, are necessary.

Ndiritu (2020);Tesfuhuney and 

Mbeletshie (2020); Theusme et al. 

(2020); Zhou et al. (2022)

Extreme weather events The increasing frequency and 

severity of extreme weather 

events pose immediate risks to 

agriculture and livestock.

Communities and farmers may 

implement disaster 

preparedness measures and 

infrastructure improvements.

Policies and investments in 

disaster resilience and risk 

reduction are critical.

Lottering et al. (2020a,b); Oduniyi 

et al. (2020); Talanow et al. (2021)

Adaptive strategies Farmers and communities 

have developed various 

adaptive strategies, such as 

changing planting dates and 

crop diversification.

These strategies help mitigate 

climate change impacts and 

enhance agricultural resilience.

Policies supporting farmer 

adaptation and knowledge 

sharing are important.

Taruvinga et al. (2013); Popoola 

et al. (2019); Ndiritu (2020); Vetter 

et al. (2020)

Policy and investment needs Effective adaptation requires 

supportive policies, 

investments in research and 

technology, and improved 

access to resources.

National and international 

efforts are crucial for 

enhancing resilience and 

ensuring food security.

Coordinated policies, funding, 

and capacity-building are 

essential for climate adaptation.

Iglesias et al. (2012); Chatrchyan 

et al. (2017); Popoola et al. (2020)
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context-specific approaches. Therefore, there is a notable research gap 
in the literature concerning the development and evaluation of holistic 
strategies that integrate scientific research, policy development, and 
community engagement to enhance resilience and ensure food 
security in the dynamically changing climate.

3.2 Smallholder livestock farming and 
vulnerability in sub-Saharan Africa

Smallholder farmers, heavily reliant on livestock as a key asset, 
play a pivotal role in the agriculture of many developing nations 
(Taruvinga et al., 2013). However, their vulnerability to the impacts of 
climate change is a growing concern, given their limited access to 
resources, technology, and adaptive capacity (Musemwa et al., 2012). 
This literature review scrutinizes the unique challenges faced by 
smallholder livestock farmers within the context of climate change, 
emphasizing their implications for food security. Operating on 
restricted land holdings and lacking access to modern farming 
technologies and practices, smallholders face constraints in adapting 
to changing climate conditions and managing climate-related shocks 
in sub-Saharan Africa (Escarcha et  al., 2018; Archer et  al., 2021). 
Climate variability, affecting traditional livestock management 
practices, poses a significant threat to smallholders (Muller and 
Shackleton, 2014; Dabasso et al., 2018; Nganga and Crane, 2020).

Precipitation pattern shifts leading to water scarcity and changing 
forage availability impact animal nutrition and health, intensifying the 
vulnerability of smallholder livestock farmers (Zhou et  al., 2022). 
Given that livestock constitutes a crucial source of income and 
nutrition for smallholder households, climate-induced livestock losses 
can have severe consequences, exacerbating poverty and food 
insecurity (Slayi et al., 2023a). Moreover, the gender dimension in 
smallholder livestock farming is substantial, with women often 
assuming responsibility for livestock care and management (Maltitz 
and Bahta, 2021). Climate change, by causing livestock health issues 
and altering resource availability, may further amplify gender 
inequalities, placing an increased workload on women (Muthelo et al., 
2019). The changing climate landscape also elevates the risk of 
livestock diseases through the altered distribution of disease vectors 
and pathogens (Escarcha et al., 2018). Smallholder farmers, especially 
those with limited access to veterinary services, face heightened 
vulnerability to disease outbreaks (Bocquier and González-García, 
2010). Despite these challenges, smallholder livestock farmers employ 
adaptive strategies, including changes in grazing patterns, the 
introduction of drought-tolerant livestock breeds, and diversification 
of income sources (Zhou et al., 2022). However, the existing literature 
lacks a comprehensive evaluation of the effectiveness and limitations 
of these adaptive strategies, presenting a notable research gap. 
Additionally, the gender-specific impacts of climate change on 
smallholder livestock farming warrant further exploration and 
analysis in the existing literature.

Smallholder farmers often encounter barriers in accessing 
markets and value chains for their livestock products (Nyhodo et al., 
2014). The economic prospects of these farmers are further 
complicated by market volatility and disruptions induced by climate 
change (Harrington and Lu, 2002). It is crucial for governments and 
development agencies to provide effective support to enhance the 
resilience of smallholder livestock farming (Popoola et al., 2020). 

Policies promoting sustainable livestock practices, facilitating access 
to climate information, and strengthening veterinary services can 
significantly reduce vulnerability (Archer et al., 2021; Zhou et al., 
2022). However, the existing literature lacks a comprehensive 
assessment of the effectiveness of these policy interventions and their 
practical implications for smallholder farmers. In conclusion, 
smallholder livestock farmers in developing nations grapple with a 
myriad of challenges exacerbated by climate change. Their limited 
resources, reliance on livestock for income and food security, and 
susceptibility to climate-induced shocks underscore the pressing 
need for targeted interventions. While the literature acknowledges 
the importance of supportive policies, there is a gap in understanding 
the specific impacts and outcomes of these policies on smallholder 
livestock farming. Policymakers and development organizations must 
recognize the unique circumstances of smallholders and tailor 
climate adaptation and mitigation strategies to address their specific 
needs. Additionally, further research is warranted to critically 
evaluate the effectiveness of existing policies and identify areas for 
improvement. Mitigating the impacts of climate change on 
smallholder livestock farming is not only vital for their livelihoods 
but also imperative for global food security and poverty reduction 
efforts (Table 2).

3.3 Top of form

3.3.1 The emergence of communally established 
cattle feedlots

In response to the challenges posed by climate change and the 
vulnerability of smallholder livestock farmers in sun-Saharan Africa, 
communally established cattle feedlots have emerged as an innovative 
and context-specific adaptation strategy (Slayi et  al., 2023b). This 
literature review critically examines the concept, development, and 
potential benefits of communal feedlots as an adaptation option. 
Communally established cattle feedlots are community-managed 
facilities designed to optimize cattle management and improve 
livestock health and productivity (Sotsha et al., 2018). In contrast to 
traditional extensive grazing systems, these feedlots provide controlled 
environments for feeding and management (Slayi et  al., 2023c). 
However, existing research lacks a comprehensive evaluation of the 
effectiveness and practical implications of communal feedlots, creating 
a notable research gap.

The emergence of communal feedlots can be traced back to the 
need to address climate change impacts on livestock farming 
(Marandure et  al., 2020). Rising temperatures, reduced forage 
availability, and water scarcity have prompted a reevaluation of 
traditional livestock management practices (Escarcha et al., 2018). 
Feedlots offer a way to adapt to changing conditions while maintaining 
livestock health and productivity (McAllister et al., 2020). Despite 
their potential benefits, the existing literature falls short in providing 
a thorough critique of communal feedlots’ strengths and limitations, 
leaving room for further investigation. Communal feedlots, which 
vary in size and organization, are typically managed by community 
members who collectively oversee cattle feeding, health care, and 
record-keeping (Nyhodo et al., 2014). The infrastructure may include 
feeding areas, water sources, and shelter (Novelli et al., 2022). While 
empirical evidence from various developing nations highlights several 
advantages of communal feedlots, such as improved livestock health 
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and weight gain, controlled feeding, and reduced exposure to climate-
related stressors, the lack of a comprehensive synthesis impedes a 
nuanced understanding of their broader implications.

Establishing communal feedlots can create economic 
opportunities for smallholder farmers (Slayi et  al., 2023b). By 
improving the growth and marketability of cattle, these feedlots 
enhance income generation potential and contribute to poverty 
reduction (Harrington and Lu, 2002; Bevans et al., 2005). However, 
the literature fails to provide a holistic examination of the economic 
impacts, leaving unexplored avenues for understanding the socio-
economic dynamics associated with communal feedlots. In addition 
to their role in climate adaptation, communal feedlots can contribute 
to mitigating greenhouse gas emissions. Improved cattle 
management reduces methane emissions associated with enteric 
fermentation (Costa Junior et  al., 2015). While this aligns with 

global efforts to reduce the environmental footprint of livestock 
production, a comprehensive analysis of the environmental 
implications of communal feedlots remains underexplored in the 
existing literature.

Despite their potential benefits, the establishment and successful 
operation of communal feedlots are not without challenges. Issues 
related to land tenure, resource allocation, and community 
participation can hinder their adoption (Sotsha et  al., 2018). 
Additionally, the sustainability of these feedlots depends on effective 
management practices and ongoing support (Slayi et al., 2023c). 
Existing research lacks an in-depth exploration of the challenges 
associated with communal feedlots, making it imperative to address 
these gaps for a more nuanced understanding of their 
implementation challenges. Governments and development 
organizations play a crucial role in promoting the adoption of 

TABLE 2 Summary of the key findings on vulnerability of smallholder farming as well as adaptive strategies and policy and institutional needs in 
livestock.

Category Challenges Adaptive strategies 
employed

Policy and institutional 
support needs

Reference

Limited resources and 

adaptive capacity

Smallholder farmers have 

limited access to land and 

modern farming technologies, 

constraining their ability to 

adapt to climate change.

Farmers employ adaptive 

strategies like resource 

diversification, seeking 

external support, and 

knowledge sharing

Policies should focus on resource 

access, technology transfer, and 

capacity building for smallholder 

livestock farmers.

Slayi et al. (2023b); Lottering 

et al. (2020b)

Climate variability and 

livestock management

Climate variability disrupts 

traditional livestock 

management practices.

Adaptive strategies include 

changing grazing patterns, 

adjusting feeding practices, 

and improving water resource 

management.

Policies should support climate-

resilient livestock management 

practices and provide access to 

climate information.

Ntshangase et al. (2018); 

Archer et al. (2021)

Income and food security Climate-induced livestock losses 

can push smallholder 

households deeper into poverty 

and food insecurity.

Diversification of income 

sources, crop-livestock 

integration, and the use of 

resilient livestock breeds are 

common adaptive strategies.

Policies should aim to protect 

smallholders from income shocks, 

enhance food security, and 

promote livestock resilience.

Oduniyi et al. (2020); 

Tibesigwa et al. (2017)

Gender dynamics Women often play a significant 

role in livestock care and 

management. Climate change 

can exacerbate gender 

inequalities in workload and 

resource access.

Gender-sensitive adaptation 

strategies, such as providing 

women access to resources and 

climate information, help 

address these disparities.

Policies should integrate gender 

considerations and support 

women’s empowerment in 

livestock farming.

Maltitz and Bahta (2021); 

Muthelo et al. (2019), Briske 

et al. (2015)

Livestock disease risks Climate change can increase the 

risk of livestock diseases, 

particularly for smallholders 

with limited access to veterinary 

services.

Farmers employ disease 

prevention and management 

strategies, such as improved 

biosecurity measures and 

vaccination programs.

Policies should strengthen 

veterinary services, disease 

surveillance, and livestock health 

support for smallholders.

Zhou et al. (2022); Escarcha 

et al. (2018)

Market access and value 

chains

Smallholders often face 

challenges in accessing markets 

and value chains for their 

livestock products.

Adaptive strategies include 

participating in farmer 

cooperatives, building market 

linkages, and improving post-

harvest handling practices.

Policies should support 

smallholders in accessing 

markets, enhancing value 

addition, and mitigating market 

risks.

Nyhodo et al. (2014); 

Harrington and Lu (2002)

Policy support Effective support from 

governments and development 

agencies is essential for 

enhancing smallholder livestock 

farming resilience.

Policies should focus on 

promoting sustainable 

livestock practices, climate 

information access, and 

strengthening veterinary 

services.

Institutional support is vital to 

facilitate policy implementation, 

capacity building, and knowledge 

sharing among smallholder 

livestock farmers.

Popoola et al. (2020); 

Chatrchyan et al. (2017)
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communal feedlots (Marandure et al., 2021). However, the literature 
does not critically examine the policy frameworks, financial 
incentives, and technical support required for the successful 
implementation of communal feedlots, presenting a notable gap in 
the current understanding. In concluding this point, communally 
established cattle feedlots offer a promising adaptation strategy for 
smallholder livestock farmers in the face of climate change. Their 
potential to improve livestock health, increase economic 
opportunities, and contribute to climate mitigation makes them a 
compelling option. However, addressing challenges related to land 
tenure, resource allocation, and community engagement is essential 
to ensure the successful implementation and sustainability of these 
feedlots. Policymakers and development practitioners should 
consider these factors when designing strategies to enhance climate 
resilience and food security in developing nations. The existing 
literature, while providing valuable insights, leaves critical research 
gaps that warrant further exploration and analysis to inform effective 
policy and implementation strategies.

3.4 Sustainable livestock management in 
communal cattle feedlots

As previously discussed, communal feedlots have garnered 
recognition as a sustainable adaptation strategy for smallholder livestock 
farming within the context of climate change resilience and food 
security. This literature review critically examines the application of 
sustainable livestock management principles within communal feedlots, 
focusing on their contributions to environmental sustainability, animal 
welfare, and economic viability. Despite the growing acknowledgment 
of communal feedlots, the existing literature lacks a comprehensive 
analysis of the potential drawbacks and limitations associated with the 
integration of sustainable practices, highlighting a notable research gap. 
Communal feedlots incorporate sustainable livestock management 
practices into their operational framework, encompassing controlled 
feeding, efficient resource utilization, and waste management (Slayi 
et al., 2023c). While the literature acknowledges the importance of 
adopting sustainable principles for maximizing the benefits of 
communal feedlots (Nyhodo et al., 2014), it falls short in providing a 
nuanced critique of the practical challenges and potential trade-offs 
associated with their implementation.

One of the primary objectives of communal feedlots is to optimize 
the utilization of available resources, including feed, water, and land. 
Sustainable practices within these feedlots aim to ensure efficient 
resource use, minimize waste, and conserve natural resources (Barbero 
et  al., 2017). While the literature highlights the positive aspects of 
sustainable resource management, it overlooks potential conflicts or 
unintended consequences that may arise, such as increased workload 
or conflicts over resource allocation, representing a gap in the current 
understanding. Sustainable livestock management principles within 
communal feedlots prioritize the well-being of animals, contributing to 
reduced stress, disease prevention, and enhanced productivity 
(Marandure et  al., 2020). However, the literature lacks an in-depth 
examination of potential challenges or trade-offs associated with 
implementing these practices, such as the economic costs and logistical 
complexities of adopting improved animal health and welfare measures, 
presenting an avenue for further research.

Communal feedlots, often integrated with other agricultural 
activities, contribute to resource use efficiency and income 

diversification for smallholder farmers (Slayi et al., 2023b). While the 
literature recognizes these benefits, it fails to explore potential conflicts 
or challenges arising from the integration of livestock with other 
farming practices, such as competition for resources or increased 
complexity in managing integrated systems. The economic viability of 
communal feedlots is highlighted in the literature, emphasizing 
improved livestock health, increased weight gain, and higher 
marketability of cattle leading to increased income for smallholders 
(Gwiriri et al., 2019; Marandure et al., 2021). However, the existing 
research lacks a comprehensive economic analysis, including potential 
costs and risks associated with implementing sustainable livestock 
management practices, presenting a critical research gap. The 
successful implementation of sustainable livestock management in 
communal feedlots may require training and capacity-building for 
community members (Slayi et  al., 2023b). Despite this 
acknowledgment, the literature falls short in providing a detailed 
analysis of the challenges related to knowledge transfer, traditional 
practices, and resource constraints, hindering a comprehensive 
understanding of the practical barriers to adoption.

Policymakers play a pivotal role in promoting sustainable livestock 
management in communal feedlots (Nyhodo et al., 2014). While the 
literature recognizes the importance of supportive policies, it lacks a 
critical analysis of the potential policy challenges, conflicts, or 
unintended consequences that may arise, presenting a research gap in 
the current understanding. Global initiatives, such as the Global 
Agenda for Sustainable Livestock, acknowledge the importance of 
communal feedlots in broader efforts to promote sustainability in 
livestock production (Rivera-Ferre et al., 2016). However, the literature 
does not delve into potential tensions or conflicts between global 
sustainability goals and local implementation challenges, leaving a gap 
in the assessment of the broader implications of these initiatives. In 
summary, while sustainable livestock management practices within 
communal feedlots are deemed essential for enhancing the resilience 
of smallholder livestock farming in the face of climate change and 
food security challenges, the existing literature falls short in providing 
a comprehensive critique and analysis. By integrating principles that 
prioritize environmental sustainability, animal welfare, and economic 
viability, communal feedlots offer a holistic approach to sustainable 
livestock production. Policymakers, development organizations, and 
local communities must collaborate to ensure the successful 
implementation of these practices and maximize their benefits for 
both farmers and the environment. However, addressing the identified 
research gaps is crucial for a more nuanced and informed approach to 
the integration of sustainable practices within communal feedlots. 
Future research should focus on these gaps to provide a more 
comprehensive understanding of the challenges and opportunities 
associated with sustainable livestock management in 
communal feedlots.

3.5 Socio-economic and institutional 
considerations in communal cattle feedlots

The successful establishment and operation of communal feedlots 
involve a nuanced interplay of socio-economic and institutional 
factors (Costa Junior et  al., 2015). This literature review critically 
examines key considerations in communal feedlots, encompassing 
issues related to land tenure, community participation, gender 
dynamics, and the policy and institutional framework. Despite the 
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existing body of literature, several research gaps and areas for 
improvement within the discourse on communal feedlots are 
identified. Land tenure emerges as a critical factor in the establishment 
of communal feedlots (Nyhodo et al., 2014). However, the literature 
lacks a comprehensive analysis of the potential complexities arising 
from unclear tenure arrangements in communal lands (Marandure 
et al., 2021). This absence of nuanced exploration hinders a detailed 
understanding of the challenges and conflicts associated with land use 
in the context of communal feedlots, presenting a notable research gap.

Community engagement is vital for the success of communal 
feedlots (Gwiriri et al., 2019), with community members often playing 
key roles in management and decision-making processes (Slayi et al., 
2023c). However, the literature falls short in providing a nuanced 
critique of the potential challenges and conflicts that may arise in 
ensuring active community involvement and ownership of feedlot 
initiatives, representing a research gap in the understanding of 
communal dynamics. Gender dynamics within communal feedlots are 
acknowledged, emphasizing the significant role of women in livestock 
management (Maltitz and Bahta, 2021). However, the literature lacks 
an in-depth examination of existing gender inequalities and potential 
barriers to women’s equal access to resources, training, and decision-
making opportunities within the context of communal feedlots, 
presenting an area for further research. Efficient resource allocation is 
crucial for the sustainability of communal feedlots, requiring careful 
planning and management (Mader et al., 2002). While the literature 
recognizes the importance of resource optimization, it lacks a detailed 
analysis of the decision-making processes regarding feed procurement, 
water resource allocation, and budgeting within communal feedlots, 
representing a gap in the current understanding.

Effective local governance structures are deemed essential for 
resolving conflicts and enforcing rules within communal feedlots 
(Slayi et al., 2023b). However, the literature lacks a critical analysis of 
potential challenges or conflicts that may arise in establishing and 
maintaining these governance structures, presenting a gap in the 
understanding of the practical aspects of communal feedlot 
management. Adequate institutional support is crucial for the 
establishment and success of communal feedlots, including technical 
assistance, training, and access to financial resources (Slayi et  al., 
2023c). While the literature acknowledges the importance of 
institutional support, it lacks a detailed exploration of potential 
challenges or conflicts in providing such support, hindering a 
comprehensive understanding of the dynamics involved in 
institutional backing for communal feedlots. National and regional 
policy frameworks are recognized as instrumental in promoting and 
sustaining communal feedlots (Tavirimirwa et al., 2019). However, the 
literature lacks an in-depth analysis of the potential tensions or 
conflicts between overarching policy goals and local implementation 
challenges, representing a research gap in the assessment of the 
broader implications of policy frameworks.

Access to necessary infrastructure and services is deemed essential 
for the economic viability of communal feedlots (Teklebrhan and Urge, 
2013). While the literature recognizes the importance of improving 
infrastructure, it lacks a detailed analysis of potential challenges or 
conflicts associated with enhancing accessibility and marketability of 
livestock products, presenting a research gap in the understanding of 
economic dynamics. Training and capacity-building initiatives are 
considered critical for effective feedlot management (Slayi et al., 2023c). 
However, the literature falls short in providing a nuanced analysis of 

potential challenges or conflicts related to knowledge transfer and 
capacity-building within communal feedlots, presenting a research gap 
in the practical aspects of community empowerment. Robust 
monitoring and evaluation mechanisms are acknowledged as necessary 
for assessing the performance of communal feedlots (Dabasso et al., 
2018). However, the literature lacks a comprehensive analysis of the 
practical challenges or conflicts that may arise in implementing effective 
monitoring and evaluation, presenting a research gap in understanding 
the continuous improvement processes.

In summing up, while the socio-economic and institutional 
aspects of communal feedlots are deemed pivotal for their 
sustainability and effectiveness as adaptation strategies, the existing 
literature falls short in providing a comprehensive critique and 
analysis. By addressing the identified research gaps, communal 
feedlots can contribute not only to climate resilience and food security 
but also to community empowerment and sustainable development 
in rural areas. Future research should focus on these gaps to provide 
a more nuanced and informed approach to the socio-economic and 
institutional considerations of communal feedlot development.

3.6 Case studies and empirical evidence of 
communal cattle feedlots in sub-Saharan 
Africa

The adoption and impact of communal cattle feedlots have been 
extensively examined through diverse case studies and empirical 
research in various developing nations (Tavirimirwa et al., 2019; Slayi 
et al., 2023b). While these studies contribute valuable insights into the 
practical application of communal feedlots as a sustainable adaptation 
strategy, a critical evaluation reveals areas of improvement and 
research gaps within the existing literature. Table  3 provides a 
comprehensive summary of the successes and challenges associated 
with the establishment of communal cattle feedlots in developing 
countries, drawing from a range of studies. Examining specific cases, 
such as Zimbabwe, reveals notable successes, including improvements 
in cattle health, weight gain, and increased marketability leading to 
enhanced income for smallholder farmers (Tavirimirwa et al., 2019). 
However, challenges persist, such as limited access to veterinary 
services and the need for sustained support and training, emphasizing 
the necessity for further research on effective strategies to address 
these issues (Dube et al., 2021).

Similar success stories are observed in Ethiopia, South Africa, Kenya, 
and Sudan, where communal feedlots have positively influenced cattle 
management practices, livestock productivity, and economic outcomes 
for smallholder farmers. Challenges, however, vary across regions, 
encompassing resource allocation, land tenure issues, access to markets, 
and community engagement (Babiker et al., 2009; Alemayehu and Leta, 
2014; Banerjee et al., 2014; Dabasso et al., 2018; Marandure et al., 2020). 
The existing literature underscores the importance of addressing these 
challenges to maximize the benefits of communal feedlots in specific 
contexts. While the case studies collectively highlight the potential of 
communal cattle feedlots as a strategy for improving livestock health, 
increasing income, and enhancing resilience to climate-related challenges, 
a closer examination reveals certain research gaps. The literature would 
benefit from more in-depth analyses of the factors contributing to both 
the successes and challenges identified. For instance, understanding the 
mechanisms behind successful resource management, effective 
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community mobilization, and collaborative efforts involving government 
agencies would provide valuable insights for tailored interventions.

Moreover, there is a need for comparative studies across multiple 
developing nations to elucidate the adaptability of communal feedlots 
in different local contexts. Climate conditions, available resources, and 
community dynamics play crucial roles in determining the success of 
communal feedlots (Dabasso et  al., 2018; Gwiriri et  al., 2019; 
Tavirimirwa et al., 2019). Examining these factors systematically across 
diverse regions would contribute to a more nuanced understanding of 
the contextual variations and inform context-specific interventions. In 
conclusion, while the existing literature on communal cattle feedlots 
provides significant insights, addressing research gaps related to the 
specific factors influencing successes and challenges, as well as 
conducting more comparative studies across diverse regions, will 
enhance our understanding of communal feedlots as a sustainable 
adaptation strategy. Policymakers, development practitioners, and 
communities can leverage these insights to implement effective and 
tailored approaches to overcome challenges and maximize the benefits 
of communal feedlots in diverse developing nation settings.

3.7 Conclusion and further research 
suggestions

This systematic review highlights the multifaceted potential of 
communally established cattle feedlots as a sustainable livelihood 
option for enhancing climate change resilience and food security in 
sub-Saharan Africa. The synthesis of literature reveals the significant 
strides made in understanding the benefits and challenges associated 
with these communal feedlots. Sustainable livestock management 
practices, economic impacts, and their role in bolstering climate 

resilience and food security are evident themes. The review highlights 
the importance of socio-economic and institutional considerations 
in shaping the success of such initiatives. Despite the promising 
aspects, challenges such as land tenure, community engagement, and 
resource allocation necessitate attention for successful 
implementation. This review emphasizes the critical need for 
supportive policies and institutional frameworks to address these 
challenges and ensure the sustained success of communally 
established cattle feedlots. Building on the insights gained from this 
systematic review, avenues for further research are identified:

 I Longitudinal Studies: Conduct longitudinal studies to track the 
long-term impacts of communally established cattle feedlots on 
climate resilience and food security. This would provide a 
deeper understanding of their sustained effectiveness.

 II Comparative Analyses: Undertake comparative analyses 
between different regions within sub-Saharan Africa to discern 
contextual variations in the outcomes of communal feedlots, 
accounting for diverse ecological, socio-economic, and 
institutional factors.

 III In-Depth Socio-Economic Studies: Delve into more in-depth 
socio-economic studies to explore the nuanced dynamics of 
community engagement, gender roles, and the economic 
implications on individual households.

 IV Policy Analysis: Evaluate existing policies and assess their 
effectiveness in supporting the establishment and maintenance 
of communal feedlots. Propose policy recommendations that 
can enhance their impact on climate resilience and 
food security.

 V Climate Change Modeling: Integrate climate change modeling 
to forecast the future effectiveness of communally established 

TABLE 3 Successes and limitations of establishing communal cattle feedlots in developing countries.

Country Success story Challenges References

Zimbabwe Communal feedlots have demonstrated the potential to 

enhance cattle health and weight gain, thereby 

increasing the marketability of livestock. This has 

translated into improved income for smallholder 

farmers.

Challenges include limited access to veterinary 

services and the need for sustained support and 

training to maintain feedlot operations

Tavirimirwa et al. (2019); Dube et al. 

(2021); Ncube et al. (2014)

Ethiopia Communal feedlots in Ethiopia have proven effective in 

improving cattle fattening practices, increasing livestock 

productivity, and enhancing smallholder income.

Challenges include resource allocation, land tenure 

issues, and access to markets. Effective resource 

management and market access remain key areas of 

concern

Teklebrhan and Urge (2013); 

Alemayehu and Leta (2014); Banerjee 

et al. (2014)

South Africa Communal feedlots have been successful in reducing 

livestock vulnerability to climate variability and 

improving cattle growth rates

Limited access to finance and technical support for 

feedlot development have been identified as challenges. 

Collaborative efforts with government agencies and 

non-governmental organizations have helped address 

some of these challenges

Slayi et al. (2023b); Marandure et al. 

(2021); Sotsha et al. (2018); 

Marandure et al. (2020); Gwiriri et al. 

(2019); Nyhodo et al. (2014)

Kenya Communal cattle feedlots in Kenya have contributed to 

better cattle health management and reduced exposure 

to climate-related stressors

Challenges include the need for continuous training 

and community mobilization. Ensuring community 

participation and adherence to sustainable practices 

remains an ongoing effort

Dabasso et al. (2018); Kahi et al. 

(2006)

Sudan Sudan has witnessed the successful establishment of 

communal feedlots that have increased livestock 

productivity and improved the livelihoods of 

smallholder farmers

Resource allocation and community engagement have 

been challenges. Addressing resource inequities and 

ensuring broad community involvement are critical

Babiker et al. (2012); Babiker et al. 

(2009)
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cattle feedlots under different climate scenarios, providing 
insights into their adaptive capacity.

 VI Community Participation Studies: Conduct studies focused on 
community participation dynamics, exploring strategies to 
enhance local involvement and ownership in the management 
of communal feedlots.

In pursuing these avenues, researchers can contribute to a more 
comprehensive understanding of the potential and challenges 
associated with communally established cattle feedlots, further 
informing sustainable strategies for climate adaptation and food 
security in sub-Saharan Africa.
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