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Assessing the Impact of Climate-Smart Agriculture (CSA) on the Livelihoods and Resilience of Urban Farmers in Mogadishu, Somalia

Abstract
Climate change poses increasing challenges to urban agriculture in somalia, where irregular rainfall, drought, water scarcity, and limited agricultural resources affect household food security and livelihoods. Climate-Smart Agriculture (CSA) has emerged as an important strategy for enhancing productivity, resilience, and sustainable resource use in vulnerable environments. This study assessed the adoption of CSA practices and examined their impact on the livelihoods and resilience of urban farmers in Mogadishu, Somalia. The main objective was to determine how CSA practices influence productivity, income, and adaptive capacity among urban farming households. A descriptive cross-sectional survey design was used. Primary data were collected from 150 respondents selected through stratified random sampling from different districts of Mogadishu, along with key informant interviews involving extension officers, NGO staff, and agricultural experts. Data were analyzed using descriptive statistics in Microsoft Excel.
The findings show that 73.33% of the farmers had adopted CSA practices, while 26.67% were non-adopters. Greenhouses and drip irrigation were the most frequently used practices, followed by drought-tolerant seeds, organic composting, and crop diversification. Low-adoption practices included mulching, rainwater harvesting, and integrated pest management. CSA adoption significantly improved crop yields, job opportunities, food availability, and household income. Farmers also reported moderate improvements in resilience indicators such as recovery from crop loss, food and nutrition security, and ability to maintain production during drought. Key factors influencing adoption included access to information, education level, input costs, extension support, group membership, and access to credit. Major challenges limiting sustained adoption were high input costs, limited technical knowledge, inadequate water access, and weak market linkages. The study concludes that CSA practices play a crucial role in enhancing productivity and climate resilience among urban farmers in Mogadishu. Expanding CSA adoption will require increased training, financial support, improved access to technologies, localized climate information, and stronger institutional support from government and NGOs.
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Introduction
Climate change poses one of the greatest threats to global food production systems, with increasing temperatures, irregular rainfall patterns, and extreme weather events significantly affecting agricultural productivity worldwide. These climatic stresses have led to soil degradation, water scarcity, and declining crop yields, which directly threaten food security and livelihoods, particularly in developing regions that depend heavily on agriculture (Jamil et al., 2022). Agriculture contributes both to and suffers from climate change being a major emitter of greenhouse gases while also remaining highly vulnerable to its effects (Lou et al., 2024). Rapid urbanization and population growth have further intensified food insecurity in developing countries. The migration of rural populations to urban centers has reduced the availability of arable land, increased demand for food, and created pressure on limited natural resources (Nongmaithem et al., 2019). 
In urban environments, climate variability exacerbates challenges such as water scarcity, waste management, and pollution, which collectively threaten the sustainability of food systems and the livelihoods of small-scale farmers. In response, Climate-Smart Agriculture (CSA) has emerged as an innovative framework for transforming and reorienting agricultural systems under the realities of climate change. CSA is defined as an integrated approach aimed at sustainably increasing agricultural productivity and incomes, enhancing resilience and adaptive capacity to climate change, and reducing or removing greenhouse gas emissions where possible (Rosenstock et al., 2015). Promotes practices such as conservation agriculture, agroforestry, crop diversification, and efficient water management to improve productivity and environmental sustainability (Bhanuwanti et al., 2024).
Therefore, Climate-Smart Agriculture offers a practical and holistic pathway for enhancing agricultural sustainability, resilience, and food security in vulnerable areas, especially where communities are most at risk from climate-induced shocks and environmental degradation (Otitoju et al., 2023). 
Mogadishu, the capital city of Somalia, faces complex socio-economic and environmental challenges that significantly impact its urban food systems. Decades of conflict, poor infrastructure, and rapid urbanization have constrained access to land, water, and agricultural resources, making food insecurity a persistent concern for many urban households (Warsame, 2024). The city’s growing population fueled by migration from drought-affected rural areas has increased the demand for food and livelihoods, creating pressure on already fragile urban systems (Kandagor et al., 2021).
Urban agriculture in Mogadishu has become a vital coping strategy for low-income households, offering opportunities for food production, income generation, and employment. However, this sector remains largely informal and under-supported by policy or infrastructure. Farmers face numerous challenges including unreliable rainfall, poor soil fertility, limited access to quality inputs, and insecurity that disrupts production cycles (Mogaka et al., 2020).
In the face of these challenges, Climate-Smart Agriculture (CSA) practices offer promising pathways for strengthening urban farmers’ resilience in Mogadishu. CSA practices such as water-efficient irrigation, organic waste recycling, and crop diversification can help mitigate the adverse effects of climate variability while improving yields and sustainability (Njeru et al., 2022). In Somalia, where urban farmers rely heavily on rainfed production systems, adopting such practices could significantly enhance adaptive capacity and ensure more stable livelihoods (Hassan et al., 2021).
Problem Statement
Climate change continues to pose significant threats to agricultural productivity, food security, and rural and urban livelihoods across Sub-Saharan Africa (Tilahun et al., 2024). In Somalia, where agriculture remains a critical component of food systems and income generation, changing rainfall patterns, rising temperatures, and recurring droughts have severely undermined production and resilience (Gebremedhin & Gebrekidan, 2025). Urban areas such as Mogadishu face a compounded challenge, as rapid urbanization and population growth have increased food demand while shrinking access to arable land, resulting in heightened vulnerability among urban farmers.
Climate-Smart Agriculture (CSA) has emerged as a promising approach to mitigate these challenges by enhancing productivity, building adaptive capacity, and reducing greenhouse gas emissions (Mnukwa, Mdoda, & Mudhara, 2025). Despite the growing advocacy for CSA practices across East Africa, evidence indicates that adoption remains low due to socioeconomic constraints, limited institutional support, and inadequate technical knowledge among farmers (Chitakira & Ngcobo, 2021). Moreover, in urban contexts such as Mogadishu, there is a scarcity of empirical research assessing how CSA interventions influence the livelihoods and resilience of urban farmers.
Therefore, this study seeks to fill this gap by examining the impact of Climate-Smart Agriculture on the livelihoods and resilience of urban farmers in Mogadishu, Somalia. Understanding these dynamics is essential for developing targeted policies and sustainable urban farming strategies that strengthen food security and adaptive capacity in fragile, climate-vulnerable environments.
Research Objectives
The main objective of this study is to assess the impact of Climate-Smart Agriculture (CSA) on the livelihoods and resilience of urban farmers in Mogadishu, Somalia.
specific objectives:
1. To evaluate the extent of adoption of CSA practices and its impact on the livelihoods (income and productivity) of urban farming households in Mogadishu.,
2. To examine the role of CSA in enhancing the resilience of urban farmers to climate-related shocks and stresses.
3. To identify socio-economic and institutional factors influencing CSA adoption and recommend strategies for wider uptake.


Materials and Methodology
This article explains the methodology used in the study, including research design, study area, population, sample size, sampling technique, data collection tools, data analysis methods, and ethical considerations. The aim is to ensure the research on Climate-Smart Agriculture (CSA) adoption and its effects on the livelihoods and resilience of urban farmers in Mogadishu is clear, reliable, and reproducible.
 Study Area
The study was conducted in Mogadishu, the capital city of the Federal Republic of Somalia. Mogadishu lies along the Indian Ocean coast in the Banadir region, situated between latitudes 2°02′ N and 45°21′ E, with an average elevation of approximately 9 meters above sea level. The city covers an estimated area of 91 square kilometers and serves as the economic, political, and administrative center of Somalia. It has an estimated population exceeding 2.5 million people, making it one of the fastest-growing urban centers in the Horn of Africa (Warsame, 2024).
Mogadishu experiences a hot semi-arid climate under the Köppen-Geiger classification, characterized by high temperatures throughout the year and bimodal rainfall patterns. The two main rainy seasons are the Gu season (April–June) and the Deyr season (October–December), while the Jilaal (January–March) and Hagay (July–September) are typically dry. Average annual rainfall ranges between 400–600 mm, though it is highly variable and increasingly erratic due to climate change (Hassan et al., 2021). Mean daily temperatures range from 25°C to 32°C, with high evapotranspiration rates that contribute to soil moisture stress and limit crop productivity. Seasonal droughts and sporadic floods have become more frequent, disrupting urban agricultural activities and food supply chains.
Mogadishu’s economy is primarily service-based, but agriculture remains a critical livelihood activity for a large segment of its urban and peri-urban population. Many households engage in small-scale urban farming to supplement income, enhance food security, and cope with high unemployment rates. These activities include vegetable production (e.g., tomatoes, onions, spinach, and peppers), poultry farming, and small livestock keeping.
However, access to productive resources is constrained by land tenure insecurity, limited access to water, poor infrastructure, and inadequate technical support from formal agricultural institutions (Mogaka et al., 2020). Urban farmers typically rely on informal irrigation systems, recycled wastewater, and organic waste composting to sustain their production.
Mogadishu’s location along the coast makes it highly vulnerable to climate-induced hazards such as droughts, floods, saltwater intrusion, and rising sea levels. Decades of deforestation, poor waste management, and uncontrolled urban expansion have exacerbated land degradation and reduced the availability of arable land. Climate variability has also affected rainfall reliability and soil fertility, leading to reduced crop yields and heightened food insecurity (Gebremedhin & Gebrekidan, 2025).
Urban agriculture in Mogadishu has emerged as an adaptive livelihood strategy that supports food availability and income diversification. However, the sector remains largely informal and underdeveloped, lacking adequate policy support, training, and access to modern technologies. The integration of Climate-Smart Agriculture (CSA) practices such as drip irrigation, mulching, crop diversification, and organic composting offers a promising opportunity to enhance resilience, improve productivity, and reduce environmental degradation. Despite its potential, the level of CSA adoption among urban farmers in Mogadishu remains uncertain, necessitating a systematic assessment to understand its impacts on livelihoods and resilience. Figure 1: Study area Map

Research Design
A descriptive cross-sectional survey design was adopted. This allows for examining the extent of CSA adoption, its impact on livelihoods, and resilience outcomes among urban farmers at a single point in time.
Research Population
The study population consists of 300 urban farmers who actively practice crop production across various districts of Mogadishu, Somalia. These farmers represent the target group for assessing the adoption of Climate-Smart Agriculture (CSA) practices and their impact on livelihoods and resilience. In addition to the farmers, a few key informants, including agricultural extension officers, staff from non-governmental organizations (NGOs), and agricultural experts, were included to provide in-depth insights and professional perspectives on CSA interventions, challenges, and support mechanisms in the urban farming context.
 Sample Size and Sampling Strategy
 Sample Size Determination
The sample size was determined using Yamane’s formula:
Yamane’s formula:
n = N / (1 + N * e²)
Where:
· n = sample size
· N = population size (240)
· e = margin of error (0.05)
Calculation:
n = 240 / (1 + 240 * 0.05²)
n = 240 / (1 + 240 * 0.0025)
n = 240 / (1 + 0.6)
n = 240 / 1.6 = 150
Adjusting for 10% non-response:
Adjusted sample size = 150 / (1 - 0.10) = 150 / 0.9 ≈ 150
Final sample size: 167 respondents

 Sampling Technique
A stratified random sampling method was applied:
· Mogadishu was divided into district strata (e.g., Wadajir, Hodan, Hamar Weyne, Karaan).
· Respondents were selected proportionally from each stratum.
· Within each stratum, farmers were chosen randomly to ensure representativeness.
· Key informants were selected purposively for qualitative interviews.

Data Collection Tools
To collect detailed information for the study “Assessing the Impact of Climate-Smart Agriculture (CSA) on the Livelihoods and Resilience of Urban Farmers in Mogadishu, Somalia,” primary data sources were utilized. Semi-structured questionnaires were used to gather responses from key groups, including urban farmers, agricultural specialists, and staff from non-governmental organizations (NGOs) engaged in food security and climate-resilient agriculture projects in Mogadishu.

Data Analysis
The data collected was analyzed using Microsoft Excel. Descriptive was used to understand the results and find important patterns and connections related to the goals of the study.
[bookmark: _Toc203823420][bookmark: _Toc204163973]Ethical Considerations
Informed Consent: All participants was told about the purpose of the study and will take part only if they agree willingly.
Confidentiality: The personal details and answers of participants were kept private.
Cultural Sensitivity: The research was carried out with respect for local culture and traditions during data collection.








Results and Discussion
 socio- demographic characteristics of adopters and non-adopters 
The socio-demographic profile of the respondents is summarized in Table 1. Variables assessed included years of farming experience, age, main source of income, gender, education level, and family size.
Table 1. Socio-demographic characteristics of CSA adopters and non-adopters (N = 150)
	Variable
	Category
	Frequency
	Percentage (%)

	Age
	Under 20
	8
	5.33

	
	21–30
	79
	52.67

	
	31–40
	40
	26.67

	
	41–50
	11
	7.33

	
	Over 50
	12
	8

	Gender
	Male
	120
	80

	
	Female
	30
	20

	Level of Education
	Tertiary
	96
	64

	
	Secondary
	27
	18

	
	Primary
	11
	7.33

	
	Cannot read and write
	8
	5.33

	
	Can sign only
	8
	5.33

	Family Size
	1–3 persons
	24
	16

	
	4–6 persons
	37
	24.67

	
	7–9 persons
	24
	16

	
	10 persons & above
	65
	43.33

	Years of Farming Experience
	Less than 3 years
	44
	29.33

	
	3–5 years
	53
	35.33

	
	6–10 years
	23
	15.33

	
	11–15 years
	10
	6.67

	
	More than 15 years
	19
	12.67

	Main Source of Income
	Crop farming
	79
	52.67

	
	Livestock
	12
	8

	
	Business
	43
	28.67

	
	Employment
	14
	9.33

	
	Other
	2
	1.33


As shown in Table 1, most respondents were aged 21–30 years (52.67%) and predominantly male (80%), indicating that urban farming is largely practiced by young men. The majority had attained tertiary education (64%), which suggests that they are relatively well-educated and likely capable of adopting modern agricultural practices. Most households were large, with 10 persons and above accounting for 43.33%, which may provide sufficient labor for farming activities. In terms of experience, the majority had 3–5 years of farming (35.33%), indicating moderate familiarity with farming practices. 
Crop farming was the main source of income for over half of the respondents (52.67%), followed by business (28.67%), showing that urban farmers rely primarily on crop production for their livelihoods. These characteristics suggest a population that is young, educated, and moderately experienced, which is favorable for adopting climate-smart agriculture and other improved farming practices.
Adopters and Non-Adopters of Climate-Smart Agriculture (CSA)
Adoption of Climate-Smart Agriculture (CSA) practices is a critical indicator of how farmers respond to the challenges posed by climate change. Assessing the proportion of adopters and non-adopters helps determine the level of awareness, acceptance, and implementation of sustainable agricultural practices among urban farmers. The results presented in Figure 2 show the distribution of respondents according to their CSA adoption status.

Figure 2: (CSA Adoption Status)
As presented in (Figure 1), out of 150 respondents, 110 farmers (73.33%) were adopters of Climate-Smart Agriculture practices, while 40 farmers (26.67%) were non-adopters. This indicates that a significant majority of urban farmers in Mogadishu have embraced CSA technologies and practices. The high proportion of adopters reflects an encouraging level of awareness and willingness among farmers to implement strategies that enhance productivity and resilience to climate variability. Conversely, the smaller group of non-adopters may represent farmers who lack access to adequate information, financial resources, or technical support necessary to implement CSA methods. Overall, the findings suggest that CSA adoption is gaining strong acceptance among farmers in Mogadishu, demonstrating progress toward building a more climate-resilient urban agricultural sector.
Non Adaptors 
Perception and attitude of CSA Practices 
Farmers’ perceptions are essential in determining their willingness to adopt Climate-Smart Agriculture (CSA) practices. Positive perceptions regarding the benefits of CSA such as improved productivity and income often lead to higher adoption rates. The respondents were asked whether they believe CSA practices could enhance their farm productivity, and the results are presented in Figure 3.

Figure 3. Farmers’ perception of CSA practices

As shown in Figure 3, the majority of respondents (57.5%) believed that Climate-Smart Agriculture (CSA) practices would improve farm productivity or income. This indicates that more than half of the farmers recognize the potential benefits of CSA in enhancing yields and increasing profitability. On the other hand, 40% of the respondents did not believe that CSA practices could lead to such improvements, possibly due to limited awareness, lack of technical support, or financial constraints. A small proportion (2.5%) were uncertain, reflecting the need for further sensitization and evidence-based demonstrations of CSA’s effectiveness. Overall, these findings suggest that while most farmers have a positive perception of CSA, continuous education, training, and practical exposure are essential to address misconceptions and encourage wider adoption.



Figure 4. Farmers’ atitude CSA practices to their farms

As shown in Figure 4, half of the respondents (50%) consider CSA practices very relevant, while 35% perceive them as somewhat relevant. Only a small proportion viewed CSA as not relevant (7.5%) or were uncertain (7.5%). These findings suggest a generally high recognition among urban farmers of the importance and applicability of CSA for improving agricultural resilience and livelihoods, though there remains a small segment that may require targeted awareness and demonstration interventions.
Support for CSA Adoption
The study examined whether farmers had received any support for CSA adoption and what type of support would help those who had not received assistance. The results are summarized in Figure 5 and 6.

Figure 5. Farmers’ access to CSA adoption support

As shown in Figure 5, only 30% of respondents reported having received support (training, inputs, or advice) for CSA adoption, while the majority (70%) had not received any support, highlighting a significant gap in assistance provision.


Figure 6. Types of support needed for CSA adoption (N = 150)

As shown in Figure 6, the most critical support needed is training on CSA practices (89.3%), followed by financial assistance (64.3%) and access to improved seeds or tools (53.6%). Fewer respondents cited irrigation access and market/value chain support (21.4% each), indicating that knowledge, capacity, and input availability are the primary barriers to adoption among farmers lacking support.
Climate Resilience
The study assessed farmers’ coping strategies for climate-related challenges and their perception of the effectiveness of CSA in enhancing resilience. The results are summarized in Figure 7 and 8.

Figure 7: Perception of CSA in Coping with Climate Challenge
As shown in Figure 7, the majority of farmers (60%) rely on traditional farming methods to cope with climate shocks, while a smaller proportion reduce farm size (22.5%) or seek advice from neighbors/family (12.5%). Very few resort to selling livestock or other assets (2.5%).


Figure 8: cope with climate challenges?
Figure 8 indicates that most respondents (70%) believe that CSA practices could help them cope with climate challenges, demonstrating strong recognition of CSA as a strategy for enhancing climate resilience. However, 15% were either unsure or did not see CSA as helpful, suggesting a need for increased awareness and capacity-building initiatives.
Adopters of Climate-Smart Agriculture (CSA)
Extent of Adoption of CSA Practices
The study assessed the adoption of various CSA practices among urban farmers using a four-point Likert scale (0 = Not at all, 1 = Rarely, 2 = Occasionally, 3 = Frequently). Table 2 summarizes the predominant usage levels and the number of respondents reporting frequent use for each practice.
Table 2: Extent of Adoption of CSA Practices
	Rank
	CSA Practice
	Predominant Usage Level
	Frequently (3) Count

	1 
	Green houses
	Frequently
	110

	1 
	Drip or water-efficient irrigation
	Frequently
	110

	3
	Integrated pest management
	Not at all
	85

	4
	Use of drought-tolerant seeds
	Frequently
	78

	5
	Mulching or soil moisture conservation
	Not at all
	105

	6
	Organic composting/manure use
	Frequently
	70

	7
	Crop diversification
	Frequently
	65

	8
	Rainwater harvesting
	Not at all
	105


The Findings reveals highly adopted practices: Greenhouses and drip/water-efficient irrigation were the most frequently used practices, indicating a strong focus on controlled environment and water-saving techniques. Moderately adopted practices, drought-tolerant seeds, organic composting, and crop diversification show moderate adoption, reflecting some awareness but potential constraints in resources or knowledge. Low adoption practices, integrated pest management, mulching/soil moisture conservation, and rainwater harvesting are largely underutilized, suggesting gaps in knowledge, accessibility, or infrastructure for these techniques.
This ranking highlights areas for targeted interventions, particularly in promoting soil conservation, pest management, and rainwater harvesting to enhance climate resilience.
Impacts of CSA Practices on Livelihood Outcomes
The impacts of CSA adoption on various livelihood outcomes among urban farmers. Respondents indicated the extent to which CSA practices influenced each outcome, categorized into High, Moderate, or Low impact levels. The results are summarized in Table 2.
Table 3: Impacts of CSA Practices on Livelihood Outcomes
	Rank
	Livelihood Outcome
	Impact Level
	Approximate Count

	1
	Crop yield/productivity
	High
	100

	2
	Job opportunities from farming
	High
	80

	3
	Access to market and inputs
	Moderate
	90

	4
	Food availability
	Moderate
	75

	5
	Household income
	Moderate
	70

	6
	Profit margin
	Moderate
	65

	7
	Cost of production
	Moderate
	65



As shown in Table 2, crop yield/productivity and job opportunities from farming were perceived as the most highly impacted outcomes of CSA adoption. Moderate impacts were observed in access to markets and inputs, food availability, household income, profit margin, and cost of production. This indicates that CSA practices primarily enhance production efficiency and employment, while additional support is needed to maximize financial benefits and market access.
Exposure of Farmers to Climate Shocks
The study examined the extent to which urban farmers experience different climate-related challenges. Respondents rated their exposure on a four-point scale: 0 = Not at all, 1 = Slight, 2 = Moderate, 3 = To a great extent. The results are summarized in Table 3.
Table 4. Exposure of Farmers to Climate Shocks
	Rank
	Type of Climate Shock
	Exposure Level
	Approximate Count

	1
	Flooding or drainage problems
	Not at all
	78

	2
	Irregular rainfall
	Not at all
	68

	3
	Heat stress and drought
	Not at all
	55

	4
	Water scarcity
	Not at all
	48

	5
	Pest and disease outbreak
	Not at all / Slight
	50 / 45




As shown in Table 4, the majority of respondents reported low exposure to most climate shocks, with flooding, irregular rainfall, and heat stress/drought being the least experienced. Pest and disease outbreaks show mixed exposure, with some respondents experiencing slight impacts. This indicates that while urban farmers in the study area are generally not heavily affected by extreme climate events, localized issues such as pests and diseases remain a concern.
Impact of CSA Adoption on Farmers’ Resilience
The study assessed how adoption of CSA practices has influenced farmers’ capacity to cope with and recover from climate-related challenges. Respondents rated the impact on a four-point scale: 0 = Not improved, 1 = Slightly improved, 2 = Somewhat improved, 3 = Greatly improved. The results are summarized in Table 5.
Table 5. Improvements in Farmers’ Resilience due to CSA Adoption
	Rank
	Resilience Indicator
	Improvement Level
	Approximate Count

	1 
	Ability to recover quickly after crop loss
	Somewhat improved
	80

	
	Food and nutrition security
	Somewhat improved
	80

	3
	Community cooperation and support
	Somewhat improved
	75

	4
	Ability to save and invest
	Somewhat improved
	75

	5 
	Ability to maintain production during drought
	Somewhat improved
	70

	5 
	Access to alternative income sources
	Somewhat improved
	70



As shown in Table 5, CSA adoption has moderately improved farmers’ resilience across all measured indicators. The greatest improvements were observed in recovering quickly after crop loss and food and nutrition security, suggesting that CSA practices help stabilize production and household well-being. Improvements in community cooperation, savings, and alternative income indicate broader socio-economic benefits, though the effect is somewhat less pronounced. Overall, CSA adoption contributes to enhanced coping capacity and recovery, supporting both agricultural and livelihood resilience.
Socio-Economic and Institutional Factors Influencing CSA Adoption
The study explored the extent to which various socio-economic and institutional factors influence CSA adoption among urban farmers. Respondents indicated their level of agreement on a five-point Likert scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree. The results are summarized in Table 6.
Table 6. Agreement on Socio-Economic and Institutional Factors Influencing CSA Adoption
	Rank
	Statement
	Agreement Level
	Approximate Count

	1 
	Access to information encourages CSA adoption
	Strongly Agree
	110

	1
	Education level influences adoption of new technologies
	Strongly Agree
	110

	3
	Cost of CSA inputs (tools, seeds, irrigation) is a barrier
	Strongly Agree
	95

	4 
	Support from NGOs and extension officers promotes CSA
	Strongly Agree
	90

	4 
	Group membership or cooperatives help in adopting CSA
	Strongly Agree
	90

	4 
	Women’s participation in urban farming enhances household resilience
	Strongly Agree
	90

	7
	Limited access to credit restricts CSA adoption
	Strongly Agree
	85



As shown in Table 6, the most strongly agreed-upon factors influencing CSA adoption were access to information and education level, highlighting the critical role of knowledge and capacity in adopting climate-smart practices. High agreement was also observed for the cost of CSA inputs, support from NGOs and extension officers, group membership, and women’s participation, indicating both economic and social factors as key drivers. Limited access to credit was perceived as a significant constraint, although slightly less than the other factors. These findings suggest that improving awareness, education, institutional support, and access to resources are essential strategies to enhance CSA adoption among urban farmers.
Support Needed for Effective CSA Adoption
Respondents were asked to indicate the type of support they need to adopt CSA practices more effectively. The results are summarized in Figure 9.

Figure 9. Types of Support Needed for CSA Adoption 

The highest proportion of respondents (32.7%) reported that access to improved seeds and technologies is the most important support needed to adopt CSA practices. This is followed by financial support (21.8%) and training and capacity building on CSA practices (13.6%). Other supports, such as affordable irrigation systems (8.2%), farm inputs like fertilizers and tools (6.4%), market access and value chain support (5.5%), and extension services (4.5%), were mentioned less frequently. A small number of respondents noted the importance of land ownership or tenure security (3.6%) and other forms of support (3.6%).
Overall, the results suggest that urban farmers primarily need technical resources, financial assistance, and skill development to adopt CSA effectively, while other forms of support play a secondary but still relevant role.
Policy and Program Recommendations to Promote CSA
Respondents were asked which policies or programs the government or NGOs should introduce to enhance CSA adoption. Multiple responses were allowed. The recommendations are summarized in figure10.

Figure 10. Recommended Policies and Programs for CSA Promotion 
Farmers identified several key policies and programs needed to promote CSA adoption. The highest proportion (32%) prioritized subsidies for CSA technologies and inputs, indicating that affordability of seeds, tools, and irrigation systems is a major barrier. Strengthened extension and training services were highlighted by 25% of respondents, reflecting the importance of knowledge and capacity-building for effective CSA adoption. Improved access to credit and grants was cited by 20%, enabling farmers to invest in climate-smart practices.
Access to climate information and early warning systems was emphasized by 18% of respondents. While institutions such as NGOs (FAO, SWALIM), government agencies (Wasaaradda Deegaanka iyo Isbeddelka Cimilada, SODMA, Wasaaradda Biyaha), and regional organizations (IMC, Puntland IMC) provide weather forecasts, most of this information is in English, limiting accessibility. Respondents highlighted the need for localized Somali-language climate information, similar to initiatives like Roobdoon, to ensure farmers can understand and act upon early warnings.
Other important recommendations included support for women and youth in agriculture (15%), establishment of farmer cooperatives or CSA groups (12%), water management and irrigation development projects (10%), and research and innovation in climate-smart practices (8%). These findings indicate that, in addition to financial and technical support, institutional and social measures are critical for facilitating CSA adoption. Programs that combine affordability, capacity-building, access to localized information, and inclusive support are likely to be most effective in enhancing climate-smart agriculture uptake and resilience among urban farmers. (10%), and research and innovation in CSA practices (8%) were also noted, though by smaller proportions.
These findings suggest that farmers prioritize financial and technical support, followed by institutional and social measures, to effectively adopt CSA. Programs targeting knowledge, affordability, inclusion, and infrastructure are all critical to enhancing climate-smart agriculture uptake in urban farming contexts.
Challenges Faced in Sustaining CSA Practices 
Respondents were asked to indicate the main challenges they face in maintaining climate-smart agriculture practices. Multiple responses were allowed.

Figure 11 Challenges Faced in Sustaining CSA Practices

The major challenge in sustaining CSA practices was the high cost of inputs and equipment (77.3%), highlighting financial constraints as the primary barrier. Lack of technical knowledge or training (54.5%) and limited access to water (36.4%) were also significant, indicating that both knowledge and resource limitations affect adoption. Other challenges included poor market linkages (22.7%), lack of government or NGO support (18.2%), climate shocks (13.6%), limited land availability (9.1%), and labor shortages (4.5%).
These results suggest that sustaining CSA adoption requires financial support, capacity building, water access improvements, and stronger institutional backing, enabling farmers to maintain and scale up climate-smart agriculture practices effectively.

Recommended Actions to Improve CSA Adoption
Respondents were asked to indicate the actions they believe would enhance the adoption of climate-smart agriculture (CSA) in Mogadishu. Multiple responses were allowed.

Figure 12. Recommended Actions to Improve CSA Adoption
A majority of respondents (72.7%) indicated that awareness raising and demonstration projects are essential to improve CSA adoption, emphasizing the importance of practical learning and knowledge sharing. Nearly half of the respondents highlighted promotion of sustainable techniques (45.5%) and the establishment of CSA innovation centers or farmer groups (40.9%), showing the need for collaborative platforms and technical guidance. Coordination between government, NGOs, and farmers (36.4%) and integration of CSA into urban planning and policy (18.2%) were also considered important, though by fewer respondents.
Overall, these findings suggest that practical awareness initiatives, technical promotion, stakeholder collaboration, and supportive policy integration are key strategies for enhancing CSA adoption among urban farmers in Mogadishu.
Conclusion
This study assessed the adoption of Climate-Smart Agriculture (CSA) practices and their impact on the livelihoods and resilience of urban farmers in Mogadishu, Somalia. The findings show that CSA adoption is relatively high, with 73.33% of farmers using at least one CSA practice. Greenhouses, drip irrigation, drought-tolerant seeds, organic composting, and crop diversification were the most widely adopted practices, reflecting farmers’ increasing awareness of the need for climate-resilient production systems. However, critical practices such as mulching, rainwater harvesting, and integrated pest management remain underutilized due to limited resources, inadequate training, and weak institutional support. CSA adoption had positive impacts on crop productivity, job creation, food availability, household income, and farmers’ ability to cope with climate-related shocks. The results also show moderate improvements in resilience indicators such as recovery after crop loss, nutrition security, savings, and maintaining production during drought. Despite these gains, farmers face persistent challenges including high input costs, limited access to credit, lack of technical knowledge, water scarcity, and weak market linkages. 
The study concludes that CSA offers a practical pathway for enhancing sustainable urban agriculture, strengthening resilience, and improving livelihoods in Mogadishu. To scale up adoption, there is a need for targeted training programs, financial support, improved access to technologies, stronger extension services, and policies that promote affordable CSA inputs. Collaborative efforts among government institutions, NGOs, researchers, and farmer groups will be essential for building a more climate-resilient urban farming system in Somalia.

Recommendations
1. Strengthen Training and Capacity Building
Government agencies, NGOs, and agricultural institutions should provide continuous training on key CSA practices such as drip irrigation, mulching, rainwater harvesting, integrated pest management, and organic composting. Demonstration farms should be established to promote hands-on learning.
2. Increase Access to Affordable CSA Technologies
Subsidies and financial incentives should be introduced to reduce the high cost of inputs such as greenhouses, irrigation kits, improved seeds, and farm tools. Making CSA technologies more affordable will encourage wider adoption.
3. Enhance Extension Services and Technical Support
Extension officers should be equipped with updated knowledge and resources to support urban farmers effectively. Regular field visits, follow-ups, and tailored advice will improve the adoption and sustainability of CSA practices.
4. Improve Water Management and Irrigation Infrastructure
Investment is needed in small-scale irrigation systems, water harvesting structures, and efficient water storage facilities to address water scarcity—one of the biggest constraints for urban farmers in Mogadishu.
5. Expand Access to Finance and Credit Facilities
Financial institutions should develop farmer-friendly credit schemes with low interest and flexible repayment terms. This would enable farmers to invest in climate-smart technologies and expand their production.
6. Promote Farmer Cooperatives and CSA Innovation Groups
Organizing farmers into cooperatives or CSA groups will enhance knowledge sharing, improve access to inputs, increase bargaining power, and strengthen market linkages.
7. Develop Somali-Language Climate Information Services
Climate forecasts and early warning messages should be translated and disseminated in Somali through radio, mobile platforms, and community centers. Localized climate information empowers farmers to make timely decisions.

8. Strengthen Market and Value Chain Support
Improving market access, post-harvest handling, and linkages with buyers will enhance profitability and encourage sustained CSA adoption.
9. Integrate CSA into Urban Planning and Agricultural Policy
Mogadishu municipal authorities should incorporate CSA into urban agriculture policies, land-use planning, and environmental management strategies to ensure sustainable food production.
10. Increase Support for Women and Youth Engagement in CSA
Special programs should be developed to empower women and youth key contributors to urban agriculture through training, start-up kits, and entrepreneurship support.
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Do you consider CSA practices relevant to your farm?


Very relevant	Somewhat relevant	Not relevant	Don’t know	50	35	7.5	7.5	

Have you received any support for CSA adoption (training, inputs, advice)?


Yes	No	30	70	

what type of support would help you adopt CSA?


Training on CSA practices	Financial support	Access to improved seeds/tools	Access to affordable irrigation	Market access 	&	 value chain support	Other	89.3	64.3	53.6	21.4	21.4	7.1	

How do you cope with climate-related challenges such as drought, floods, pests, or heat stress?

Percentage (%)	
Use traditional farming methods	Reduce farm size/crop area	Seek advice from neighbors/family	Sell livestock or other assets	Other	60	22.5	12.5	2.5	2.5	


Do you think CSA could help you cope with climate challenges?


Yes	No	Not sure	70	15	15	

CSA Support Needed

Percentage (%)	
Access to improved seeds 	&	 technologies	Financial support	Training 	&	 capacity building on CSA practices	Access to affordable irrigation systems	Access to farm inputs (fertilizers, compost, tools)	Market access 	&	 value chain support	Extension / advisory services	Land ownership / tenure security	Other	32.700000000000003	21.8	13.6	8.1999999999999993	6.4	5.5	4.5	3.6	3.6	


What policies or programs should the government or NGOs introduce to promote CSA?

Subsidies for CSA technologies and inputs	Strengthened extension and training services	Improved access to credit and grants	Access to climate information and early warning systems	Support for women and youth in agriculture	Establishment of farmer cooperatives or CSA groups	Water management and irrigation development projects	Research and innovation in climate-smart practices	81.8	77.3	50	63.6	45.5	40.9	36.4	31.8	


What challenges do you face in sustaining CSA practices?

Percentage (%)	High cost of CSA inputs	Limited access to water	Poor market linkages 	Lack of technical knowledge / training	Lack of government 	Climate shocks (droughts, floods, pests)	Limited land availability	Labor shortages	77.3	36.4	22.7	54.5	18.2	13.6	9.1	4.5	


Recommended Actions to Improve CSA Adoption


Awareness raising 	&	 demonstration projects	Establish CSA innovation centers or farmer groups	Promotion of sustainable techniques	Integration of CSA into urban planning 	&	 policy	Coordination between government, NGOs, and farmers	Other	72.7	40.9	45.5	18.2	36.4	4.5	

CSA Adoption Status


Adopters	Non-Adopters	73.33	26.67	


Yes	No	Not sure	70	25	5	




