Role of Social Capital in Sustaining Rural Livelihoods in Yabelo Woreda, Borana Zone, Oromia Region, Ethiopia


ABSTRACT
Pastoral communities in the Borana Zone face increasing climate-related pressures, including recurrent droughts, water scarcity, and declining rangeland productivity. These challenges, combined with limited access to markets, services, and institutional support, have significantly weakened household adaptive capacity. Although existing studies recognize the importance of social capital in supporting resilience, most treat it as a generalized concept and rarely measure its multidimensional components using rigorous empirical approaches. Moreover, limited evidence exists on how these dimensions interact and influence livelihood outcomes through specific causal pathways, particularly in pastoral settings such as Yabelo Woreda. This study addresses these gaps by providing a multidimensional and empirically grounded analysis of social capital and its role in sustaining livelihoods and supporting climate adaptation.
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1. INTRODUCTION
1.1. Background of Study
Social capital refers to networks, shared norms, trust, and reciprocal relationships that enable individuals and communities to act collectively for mutual benefit (Putnam, 2000; Coleman, 1990). It plays a critical role in improving access to information, facilitating coordination, and strengthening institutional performance. In pastoral and agro-pastoral systems, where livelihoods depend heavily on mobility and collective resource management, social capital is particularly important (Ostrom, 2005; Tache, 2008).
Across Ethiopia and the wider Horn of Africa, pastoral livelihoods are increasingly exposed to climate-related pressures, including recurrent droughts, declining pasture availability, and erratic rainfall patterns. These challenges have intensified vulnerability and undermined traditional livelihood systems. In this context, social capital has become an essential adaptive resource, enabling communities to cope through reciprocal support mechanisms, coordinated mobility, and the sharing of critical information during periods of environmental stress (Deressa et al., 2011). Empirical evidence from the Borana Zone further highlights escalating climate risks, loss of livelihood assets, and limited access to essential services, all of which threaten the sustainability of pastoral systems (Ali et al., 2025).
Indigenous institutions and long-established social networks continue to play a significant role in shaping adaptation strategies in Ethiopia’s pastoral regions. Institutions such as the Gadaa system and clan-based governance structures are instrumental in regulating natural resource management, resolving conflicts, organizing mobility, and facilitating collective action (Bedada, 2021). Although earlier studies acknowledge the importance of these customary institutions and local knowledge systems, they are often insufficiently integrated into formal policy frameworks and development planning processes (Deressa et al., 2011).
At the household level, pastoral communities have increasingly observed environmental changes, including rising temperatures, irregular rainfall, and increased livestock mortality. These challenges not only weaken livelihood security but also intensify competition over scarce resources and disrupt traditional mobility patterns. Consequently, households rely more heavily on social networks, mutual support systems, and institutional trust to manage risks and sustain their livelihoods under uncertainty (Ayele et al., 2020).
Despite the growing recognition of social capital as a key determinant of resilience, significant gaps remain in literature. Existing studies have rarely provided a comprehensive and empirically validated multidimensional measurement of social capital that integrates its core components trust, reciprocity, social networks, norms, collective action, and access to information within a single analytical framework. Moreover, there is limited evidence on how these dimensions interact and influence livelihood sustainability through specific causal and mediating mechanisms, especially in pastoral settings such as Yabelo Woreda (Tofu et al., 2023).
This study addresses these gaps by developing a multidimensional and empirically validated framework of social capital and applying advanced analytical techniques, including Exploratory Factor Analysis (EFA), regression analysis, and Structural Equation Modelling (SEM). Unlike previous studies, it simultaneously examines both the direct effects of social capital on livelihood outcomes and the indirect pathways through which social capital influences climate adaptation via mediating factors such as adaptive capacity and information access. By generating context-specific empirical evidence from Yabelo Woreda, the study contributes to a deeper understanding of how social capital functions as a dynamic and transformative resource in pastoral livelihood systems.
1.2.  Problem Statement
 Pastoral communities in the Borana Zone face increasing climate-related pressures, including recurrent droughts, water scarcity, and declining rangeland productivity (Ali et al., 2025; Deressa et al., 2011). These challenges, combined with limited access to markets, services, and institutional support, have significantly weakened household adaptive capacity (Kadiro Geche & Beyene, 2020).
Although existing studies recognize the importance of social capital in supporting resilience, most treat it as a generalized concept and rarely measure its multidimensional components using rigorous empirical approaches (Grootaert, 2004). Moreover, limited evidence exists on how these dimensions interact and influence livelihood outcomes through specific causal pathways, particularly in pastoral settings such as Yabelo Woreda (Tofu et al., 2023).
This study addresses these gaps by providing a multidimensional and empirically grounded analysis of social capital and its role in sustaining livelihoods and supporting climate adaptation.
1.3. Objectives of the Study
1.3.1. General Objective
To examine the role of social capital in shaping sustainable rural livelihoods and climate adaptation among pastoral households in Yabelo Woreda, using a multidimensional and empirically validated
1.3.2.  Specific Objectives
· To identify and measure the key dimensions of social capital.
·  To analyze the effect of social capital dimensions on sustainable rural livelihood outcomes among pastoral households.
· To examine the mechanisms through which social capital influences climate adaptation, with particular emphasis on mediating factors such as adaptive capacity and access to information.
1.4. Research Hypotheses
Based on theoretical and empirical literature, the study assesses the following hypotheses:
H1: Social capital positively influences sustainable rural livelihood outcomes.
H2: Access to information mediates the relationship between social capital and adaptation.
H3: Social networks significantly influence climate adaptation through coordination and resource-sharing mechanisms.
H4: Adaptive capacity mediates the relationship between social capital and adaptation outcomes.
 





2. LITERATURE REVIEW
2.1. Conceptual Review
Social capital is widely regarded as a critical factor shaping cooperation, information sharing, collective action, and livelihood sustainability, particularly in rural and pastoral settings. It generally refers to networks, shared norms, trust, and values that enable individuals and groups to coordinate actions effectively (Putnam, 2000). More recent scholarships emphasize that social capital is not a single construct but a multi-dimensional phenomenon. For instance, Saijo (2022) identifies key components such as economic connectedness, social cohesion, and civic engagement, each contributing differently to development outcomes.
Similarly, (Pretty & Smith, 2004), drawing on large-scale survey data, demonstrates that social capital consists of distinct but related elements, including social participation, political engagement, general trust, and institutional trust. This highlights the importance of treating these dimensions separately in both conceptualization and empirical analysis.
In pastoral systems, social capital plays an especially key role due to the reliance on shared resources and mobility. In Ethiopian drylands, pastoral resilience is deeply linked to institutions that regulate communal rangelands, facilitate herd movement, and support collective management practices. Evidence suggests that flexible mobility and customary rights over grazing resources are central adaptation strategies in such environments (Duale, 2024). These systems are reinforced by social arrangements that promote cooperation, conflict resolution, and shared responsibility in managing scarce resources (World Bank, 2013).
Further studies show that indigenous norms, informal safety nets, and locally embedded institutions continue to shape how pastoral communities respond to environmental shocks (Fre et al., 2022). Strengthening these systems, including through the recognition of customary land rights and participatory planning, has been shown to enhance adaptive capacity and reinforce cooperative governance (Duale, 2024).
2.1.1.  Definitions and Dimensions of Social Capital
Social capital is commonly defined as the combination of networks, trust, norms, reciprocity, and institutional relationships that facilitate collective action. Within the rural development literature, six dimensions frequently appear: trust (Putnam, 2000), reciprocity (Coleman, 1990), norms (Ostrom, 2005), social networks (Granovetter, 1973), collective action(Ostrom, 2009), and access to information (Krishna, 2007).
Recent methodological work has strengthened the empirical relevance of these dimensions. For example, Dar et al. 92025) demonstrate, using factor analysis techniques, that different forms of networks formal, informal, and intermediary can be reliably measured as distinct components of social capital.
At the same time, a large-scale review of quantitative studies Grootaert (2004) raises concerns about the widespread reliance on simple Likert-scale measures. The study suggests that network-based approaches and social capital “generators” provide more robust and theoretically grounded tools for capturing the complexity of social relationships.
2.1.2.  Social Capital in Pastoral Contexts
In pastoral societies, social capital is deeply embedded in everyday life and livelihood practices. The Borana pastoral system provides a clear example, where institutions such as the Gadaa system structure political authority, regulate resource use, and guide conflict resolution(Tache, 2008). Clan-based systems further organize social relations, including marriage, inheritance, and participation in decision-making processes (Yazew & Kassa, 2024).
Another important institution is Buusaa Gonofaa, an indigenous mutual support system that redistributes resources and helps maintain social cohesion during times of crisis(Wako et al., 2023). Together, these institutions play essential roles in coordinating grazing access, resolving disputes, and organizing responses to drought (Salifu, 2020).
Empirical studies in Ethiopia support these observations. Duguma et al.(2023) show that higher levels of trust, participation, and community organization are associated with improved income, better food security, and greater livelihood diversification. In addition, pastoral resilience is closely linked to community-based strategies, indigenous knowledge, and cultural norms that enable households to cope with climatic and economic stress (Duale, 2024).
2.2. Theoretical Review
2.2.1.  Social Capital and Sustainable Livelihoods
The Sustainable Livelihoods Framework (DFID, 1999) identifies social capital as one of the key assets that shape access to resources, markets, labor, and institutional support. In pastoral settings, this form of capital becomes particularly important due to the need for coordination and collective management.
Recent evidence from Ethiopia indicates that access to services and adaptive capacity strongly influence livelihood outcomes, reinforcing the importance of social capital in sustaining production systems under climate stress (Bora et al., 2026). Social capital contributes to these outcomes by strengthening trust, supporting group decision-making, and enabling households to diversify their income sources.
Empirical findings further confirm that strong social organization and trust networks can significantly improve economic performance and food security. Duguma et al. (2023), highlighting the direct link between social relations and livelihood sustainability.
2.2.2.  Social Capital, Resilience, and Adaptation
 Resilience theory suggests that households with stronger social ties are better able to withstand and recover from shocks. In pastoral systems, adaptation strategies such as mobility, herd diversification, and resource sharing are closely tied to social networks and institutional arrangements (Kemal et al., 2022).
Recent studies in Borana reinforce this view. Feyissa et al. (2025). show that adaptation strategies are interconnected and influenced by factors such as education, access to extension services, and institutional support. This underlines the importance of both social and institutional linkages in shaping adaptive responses.
Broader climate change literature also emphasizes that resilience is not determined solely by physical or financial assets. Instead, it depends heavily on community cohesion, access to information, and local governance systems that facilitate cooperation and coordinated action (Ayompe & Epie, 2025).
Evidence from Korahey Zone further demonstrates that key adaptive practices including herd mobility, fodder storage, and diversification are strongly shaped by collective decision-making and social relationships (Kemal et al., 2022).
2.2.3.  Social Capital and Governance
In many pastoral areas, governance systems rely heavily on social capital, especially where formal state institutions have limited reach. Customary institutions regulate resource access, enforce rules, and resolve conflicts through locally accepted mechanisms.
Analytical studies show that governance effectiveness depends on different forms of social capital bonding (within groups), bridging (between groups), and linking (connections to formal institutions). Linking social capital is particularly important for enabling access to services, markets, and external support (Pretty & Smith, 2004).
Large-scale empirical research further confirms that governance-related dimensions such as political participation, institutional trust, and civic engagement operate as distinct yet interconnected components of social capital (Kim, 2014)(Brogan & Dooley, 2024).
2.3.  Empirical Review
 A growing body of empirical research in Ethiopia highlights the significant role of social capital in shaping livelihood outcomes, adaptation strategies, and resilience. Across both highland and lowland contexts, elements such as trust, participation, and cooperation have been shown to positively influence household well-being.
For example, Duguma et al. (2023), using an endogenous switching model, find that strong social ties and organizational participation significantly improve income levels, food security, and diversification decisions. This demonstrates the economic value of social embeddedness.
In pastoral regions, social capital also influences how households respond to climate change. Feyissa et al. (2025) show that adaptation strategies such as mobility and diversification are not implemented independently but are shaped by institutional access and support systems.
Other studies emphasize the importance of linking social capital. Minyiwab et al. (2024) find that connections to extension services and market networks enhance diversification and reduce poverty, indicating that institutional linkages play a key role in strengthening adaptive capacity.
Customary governance systems are another important dimension. Duale (2024) highlights how norms of reciprocity, collective action, and traditional authority contribute to effective resource management and conflict resolution.
Finally, resilience studies in Borana suggest that adaptive capacity is strongly rooted in social institutions and collective networks rather than material assets alone (Bora et al., 2026). Together, these findings show that social capital operates across multiple levels household, community, and institutional shaping both livelihoods and resilience.
2.4.  Research Gaps 
Despite these advances, several important gaps remain. First, while recent studies offer more refined frameworks for measuring social capital such as those distinguishing connectedness, cohesion, and civic engagement Chetty et al. (2022) or different network types Dar et al. (2025) these approaches have not yet been applied in pastoral contexts like Yabelo. As a result, existing studies often rely on simplified measures that do not capture the complexity of local social systems.
Second, research coverage remains uneven. Although Borana has been studied to some extent, Yabelo Woreda itself has received limited attention in empirical research, despite its importance as a rangeland and governance center.
Third, there is limited analysis of how customary institutions interact with formal administrative systems. While their importance is widely acknowledged (Duale, 2024), their practical integration and coordination remain underexplored.
Fourth, issues of equity including differences in access to social networks based on gender, age, and wealth have not been sufficiently examined. Existing studies suggest such disparities exist (Guyo et al., 2024), but evidence specific to Yabelo is lacking.
Finally, the role of linking social capital particularly access to markets, early-warning systems, and institutional services remains inadequately studied at the local level, despite strong evidence of its importance at the national scale (Minyiwab et al., 2024). 
2.5. Conceptual framework 
The conceptual framework for this study views social capital as consisting of three interrelated forms: bonding, bridging, and linking. These forms operate through key elements such as trust, reciprocity, social networks, norms, collective action, and access to information.
These elements influence livelihoods through two main pathways. The first is a livelihood enhancement pathway, where social capital improves access to resources, strengthens cooperation, and supports household stability. The second is an adaptation pathway, where information exchange, mobility coordination, and institutional support help households respond to climatic challenges.
Together, these processes illustrate how social relationships and institutional connections interact to shape both livelihood outcomes and adaptive capacity, contributing to sustainable rural livelihoods.
Figure 1.Conceptual Framework
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3. RESEARCH METHODOLOGY
3.1. Description of the Study Area
Yabelo Woreda is in the Oromia Region of southern Ethiopia, with elevations ranging from 1,200 to 2,200 meters above sea level. The area is characterized by a semi-arid climate and marked variability in rainfall, conditions that frequently result in drought and recurring resource shortages. These environmental features make Yabelo particularly relevant for examining the relationship between social capital, adaptation strategies, and livelihood outcomes.
The population is predominantly Borana Oromo, whose livelihoods are based on pastoral and agro-pastoral systems. These systems depend on communal grazing arrangements, mobility-based resource management, and well-established customary institutions that regulate access and use of shared resources. Given these socio-ecological characteristics, Yabelo provides a suitable context for investigating how social capital contributes to resilience and sustainable rural livelihoods.
Figure 2. Map of the study area
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3.2. Research Design and Study Population
 The study adopted a cross-sectional mixed-methods design, enabling the collection of both quantitative and qualitative data at a single point in time. This approach is appropriate for examining relationships among social capital, adaptation strategies, and livelihood outcomes within households.
The study population consisted of household heads aged 18 years and above residing in five selected kebeles: Dida Yabelo, Dida Hara, Hara Weyu, Utalo, and Darito. These kebeles were purposively chosen to reflect variations in ecological conditions, resource access, and social organization within the Borana pastoral system. To maintain analytical consistency, households not engaged in pastoral or agro-pastoral livelihoods were excluded from the study.
3.3. Sampling Technique and Procedures
A multi-stage sampling procedure was used to select study participants. In the first stage, Yabelo Woreda was purposively selected due to its relevance for studying pastoral social systems. In the second stage, kebeles were selected to capture diversity in environmental exposure and social dynamics.
At the household level, systematic random sampling was applied using updated household lists as sampling frames. Sampling intervals (k) were determined for each kebele, after which a random starting point was selected and every k-th household included in the sample.
For the qualitative component, purposive sampling was employed to identify knowledgeable participants, including elders, traditional leaders, development agents, and local administrators. In addition, eight Focus Group Discussions (FGDs) were conducted, each consisting of six participants. These groups were organized based on gender and age to ensure a broad range of perspectives.
3.4. Sample Size Determination
where N represents the total number of households in the study area and e is the desired level of precision. Based on this formula, a total sample of 333 households was obtained.
To ensure representativeness, the sample was proportionally distributed across the selected kebeles according to their population sizes.
3.5. Data Types and Collection Methods
3.5.1. Data Types
The study relied on both primary and secondary data sources. Primary data were collected through household surveys, Key Informant Interviews (KIIs), Focus Group Discussions (FGDs), and direct field observations. Secondary data were obtained from government reports, academic publications, and administrative records related to pastoral livelihoods and local institutions.
3.5.2. Data Collection Procedures
Household Survey
A semi-structured questionnaire was administered to collect data on key variables. The survey included modules covering the six dimensions of social capital, household assets, access to services, food security (measured using the HFIAS), and climate adaptation practices. Likert-scale items were used to capture perceptions and attitudes related to social capital.
Key Informant Interviews (KIIs)
Interviews with selected informants provided contextual insights into local institutions, validated survey indicators, and supported the interpretation of quantitative findings.
Focus Group Discussions (FGDs)
FGDs were conducted to explore issues such as cooperation, social norms, mobility decisions, and the functioning of community institutions. These discussions helped to complement and triangulate the survey results.
Direct Observation
Field observations were conducted to document patterns of interaction, cooperation, and resource sharing, as well as the functioning of local institutions.
3.6. Methods of Data Analysis
3.6.1. Quantitative Analysis
Factor Analysis:
Exploratory Factor Analysis (EFA) was used to identify the underlying dimensions of social capital. The Kaiser-Meyer-Olkin (KMO) measure (0.650) indicated adequate sampling adequacy, while Bartlett’s Test of Sphericity (χ² = 2484.303, df = 78, p < .001) confirmed that the data were suitable for factor analysis. The results supported a six-factor structure consistent with the theoretical framework.
Xᵢ = λᵢ₁F₁ + λᵢ₂F₂ + ⋯ + λᵢₘFₘ + εᵢ….………………………………………………….………………… (1)
Where: = observed variable, = factor loading, = latent factor,  = error term
Multiple Linear Regression:
Multiple regression analysis was conducted to evaluate the effects of social capital dimensions on the Sustainable Rural Livelihood (SRL) Index. Diagnostic tests confirmed the robustness of the model. The Durbin-Watson statistics (1.78) indicated no autocorrelation, while VIF values (ranging from 1.096 to 3.195) suggested no multicollinearity issues.
Significant predictors included:
Trust (β = 11.141, p = .0037)
Reciprocity (β = 13.252, p = .035)
Social Networks (β = 35.317, p = .009)
Access to Information (β = 33.290, p = .006)
Collective Action (β = 10.806, p = .005) 
Social Norms & Values (β = 34.317, p = .006).

Where 𝑌 is livelihood outcomes, 𝑋1, 𝑋2...𝑋𝑛represent dimensions of social capital, 𝛽0, is the intercept, 𝛽1, 𝛽2...𝛽𝑛​are the coefficients, and ϵ is the error term.
Structural Equation Modelling (SEM):
 SEM was applied to examine structural relationships and mediation effects among variables. The model demonstrated good fit, with indices indicating strong alignment with the data (CFI = 0.95, TLI = 0.94, RMSEA = 0.045, SRMR = 0.048).
Significant pathways included:
· Adaptive Capacity → Adaptation (β = 0.935, p < .001)
· Information Access → Adaptation (β = 0.262, p < .001)
· Network Vibrancy → Adaptation (β = 0.414, p < .001)
Mediation analysis also revealed indirect effects, such as:
· Reciprocity → Information → Adaptation (β = 0.19)
· Social Networks → Information → Adaptation (β = 0.16)
....................................................................................................................................... (3)
· Where: η = vector of endogenous latent variables, ξ = vector of exogenous latent variables, Β = matrix of regression coefficients among endogenous variables, Γ = matrix of effects of exogenous on endogenous variables, ζ = vector of structural disturbances (errors)
3.6.2. Qualitative Analysis
Qualitative data were analyzed using thematic analysis. Codes were developed around key concepts such as trust, reciprocity, institutional linkages, collective action, and adaptation practices. Patterns emerging from qualitative data were compared with quantitative findings, allowing for triangulation and a more comprehensive interpretation.
3.7. Validity and Reliability
The reliability of the survey instrument was assessed using Cronbach’s Alpha, which yielded a value of 0.7529, indicating acceptable internal consistency. Content validity was ensured through expert review and pre-testing of the questionnaire.
Construct validity was supported by the results of the factor analysis, while convergent and discriminant validity were confirmed through SEM procedures. The integration of qualitative and quantitative evidence further strengthened the overall validity of the study.
3.8. Hypotheses and Variable Specification
The dependent variable, the Sustainable Rural Livelihood (SRL) Index, was constructed using indicators such as income stability, food security (HFIAS), asset ownership, access to services, and livelihood diversification.
The independent variables consisted of the key dimensions of social capital: trust, reciprocity, social networks, access to information, collective action, and social norms and values. Each of these variables was hypothesized to have a positive effect on livelihood outcomes.



















4. RESULTS AND DISCUSSION
This chapter presents the study’s empirical findings alongside their interpretation. It begins with a profile of the respondents, followed by an evaluation of the measurement model of social capital. It then describes patterns across key variables, examines interrelationships among dimensions, and assesses their contribution to sustainable rural livelihoods. The concluding section explores the pathways through which social capital influences adaptation using Structural Equation Modelling (SEM).
4.1. Demographic Characteristics of Respondents
 The study sample included 333 respondents. Most participants were male (60.4%), Oromo (94%), and married (88%), with a substantial proportion lacking formal education (79%). This distribution reflects the broader demographic structure of the Borana pastoral community.
Such characteristics have implications for the structure of social capital. Strong kinship ties and shared cultural identity reinforce bonding social capital, while limited education and external engagement may constrain opportunities for bridging and linking social ties (Tache & Irwin, 2003).
Table 1.Demographic Characteristics of the respondents
	Demographic Variables
	Subcategory
	Frequency
	Valid Percent (%)

	Gender 
	Male
	201
	60.4

	
	Female
	132
	39.6

	Ethnicity 
	Oromo
	313
	94

	
	Konso
	13
	3.9

	
	Burji
	7
	2.1

	Religion 
	Protestant
	123
	36.9

	
	Muslim
	25
	7.5

	
	Waaqeffataa
	185
	55.6

	Marital Status 
	Single
	17
	5.1

	
	Married
	293
	88

	
	Divorced
	3
	0.9

	
	Widowed
	20
	6

	Education
	No formal education
	263
	79

	
	Elementary (1-5)
	50
	15

	
	Junior (6-8)
	20
	6



4.2. Dimensions and Measurement of Social Capital
4.2.1. Measurement Adequacy
The data were first assessed for suitability for factor analysis. The Kaiser-Meyer-Olkin (KMO) value of 0.650 indicates an acceptable level of sampling adequacy, while Bartlett’s Test of Sphericity was highly significant (χ² = 2484.303, df = 78, p < 0.001). These results suggest that the variables are sufficiently correlated to proceed with factor analysis (Michel woolcock & Deepa Narayan, 2017).
In interpreting model fit, attention was given to the behavior of fit indices under ordinal data conditions, particularly when using DWLS or ULS estimation methods, as noted by Xia & Yang (2019).  Overall, the results support a stable six-factor structure of social capital.
4.2.2. Descriptive Statistics
The descriptive findings reveal high scores for Trust (M = 4.13), Social Norms and Values (M = 4.09), and Social Networks (M = 4.01). These patterns indicate a strong presence of bonding social capital shaped by kinship relations, shared identity, and long-standing cultural practices such as Buusaa Gonofaa (Kaye-Zwiebel & King, 2014).
In contrast, Access to Information (M = 3.08) and Collective Action (M = 3.06) show comparatively lower mean values. This leads to weaker development of bridges and linking forms of social capital. Such limitations are often associated with restricted institutional access and limited integration into formal information systems (Patnaik & McPeak, 2023).(See Table 2).
Insights from FGDs reinforce these findings, indicating that households primarily depend on elders, clan leaders, and informal channels for information, with little coordination beyond immediate social groups.

Table 2.Estimates for suitability and Descriptive analysis (PCA)
	KMO
	0.65

	Bartlett's Test  
	Chi2 
	2484.303

	Df
	78

	Sig.
	0

	Descriptive statistics

	Social Capital Dimensions
	N
	Min
	Max
	Mean
	Std. Deviation

	Trust
	333
	1.5
	5
	4.1276
	0.75615

	Reciprocity
	333
	1.5
	5
	3.9835
	0.60035

	Social Networks
	333
	2.5
	5
	4.006
	0.63764

	Social Norms and Values
	333
	1.5
	5
	4.0916
	0.67542

	Access to Information
	333
	1.5
	4.5
	3.0766
	0.57639

	Collective Action
	333
	2
	5
	3.0601
	0.72974


Notes: KMO: Kaiser-Meyer-Olkin Measure of Sampling Adequacy, df: Degrees of Freedom, Sig.: Significance Level.
4.2.3. Correlations Among Dimensions
The correlation analysis highlights several notable relationships. The strongest association appears between Reciprocity and Social Networks (r = 0.840), suggesting that frequent reciprocal exchanges strengthen network cohesion, consistent with Putnam (2000).
There is also a strong positive relationship between Reciprocity and Access to Information (r = 0.713), indicating that well-connected households are more likely to access timely information related to grazing conditions, mobility, and markets (Konaka & Little, 2021).
By contrast, the negative relationship between Access to Information and Social Norms and Values suggests some tension between traditional practices and the adoption of new information (Pretty & Ward, 2001). These patterns illustrate the interconnected nature of social capital components and support the use of multivariate approaches in the analysis. See Table 3.

Table 3.The Correlation Matrix of Social Capital Dimensions
	[bookmark: _Hlk192175314]Social Capital Indicators
	Trust
	Reciprocity
	Social Network
	Access to Information
	Collective Action

	Trust
	1
	-0.07
	0.229
	-0.074
	0.054

	Reciprocity
	-0.07
	1
	-0.169
	0.713
	-0.07

	Social Network
	-0.038
	0.84
	-0.173
	0.632
	0.032

	Social Norms and Values
	0.229
	-0.169
	1
	-0.262
	0.013

	Access to Information
	-0.074
	0.713
	-0.262
	1
	0.064

	Collective Action
	0.054
	-0.07
	0.013
	0.064
	1


Note: p< 0.05 (significant correlation), p < 0.01 (highly significant correlation).
Source: Own Survey 2024.
4.3. Contribution of Social Capital to Sustainable Rural Livelihoods
 The regression results demonstrate that social capital plays a substantial and statistically significant role in shaping livelihood outcomes among pastoral households. The model explains a notably high proportion of variation in the Sustainable Rural Livelihood (SRL) index (R² = 0.924). While this indicates strong explanatory power, it also suggests that social capital is deeply embedded in livelihood systems rather than functioning as an external factor. In pastoral contexts, social relations often substitute for formal institutions and markets, which explains their strong predictive role (Putnam, 2000; Pretty & Smith, 2004).
4.3.1. Social Networks
Among all dimensions, social networks exhibit the strongest effect on livelihood outcomes. This finding suggests that access to extended networks allows households to mobilize key resources such as grazing land, labor, and market opportunities. This aligns with studies in pastoral East Africa, where network-based coordination is essential for mobility and drought response (Konaka & Little, 2021; Duguma et al., 2023).
However, the magnitude observed here appears stronger than in many previous studies. This may be explained by the continued dominance of kinship systems in Borana, where livelihoods are highly dependent on social organization. In this context, networks are not just supportive but form the core infrastructure of survival, reinforcing similar findings by Tache (2008) and Duale (2024).
4.3.2. Social Norms and Values
Social norms and values also show a strong influence on livelihood outcomes. These norms regulate behavior, support cooperation, and reduce uncertainty, which is consistent with institutional theory (Ostrom, 2005; Ostrom, 2009). In pastoral settings, such norms are embedded in systems like the Gadaa institution, which governs resource use and conflict resolution (Bedada, 2021).
Compared to broader literature, the strong effect found in this study indicates that socially embedded governance structures are more influential than formal institutions in this context. However, strong adherence to norms may also limit flexibility, especially under rapidly changing environmental conditions (Pretty & Ward, 2001).
4.3.3. Access to Information
 Access to information emerges as a key determinant of livelihood performance. Households with timely climate and market information are better able to make informed decisions, consistent with recent climate adaptation literature (Ayompe & Epie, 2025).
Importantly, this study shows that information plays both a direct and mediating role in influencing outcomes. This finding supports the argument that social capital enhances livelihoods by improving access to knowledge and communication channels (Krishna, 2007). However, the lower level of access suggests weak integration with formal systems such as extension services and early warning mechanisms (Minyiwab et al., 2024).
4.3.4. Trust and Reciprocity
Trust and reciprocity contribute positively but with smaller effects. These elements function as informal safety nets through mechanisms such as livestock sharing and mutual support, which is consistent with prior studies in rural and pastoral contexts (Adger et al., 2018; Coleman, 1990).
The comparatively weaker influence may reflect increasing pressure on traditional support systems due to repeated climate shocks and resource scarcity. This suggests that while trust remains important, its role is becoming more stabilizing than transformative.
4.3.5. Collective Action
 Collective action shows a positive but smaller effect, indicating challenges in sustaining coordinated efforts. Although collective action is central in theory for managing common resources (Ostrom, 2009), its practical effectiveness may be constrained by environmental stress and institutional fragmentation. This finding contrasts with some theoretical expectations and suggests that informal networks may currently be more dependable than formal collective arrangements in pastoral systems.
 Overall, the findings indicate that: Bonding social capital (networks, norms) dominates livelihood outcomes, Bridging and linking capital (information, institutional connections) remain weaker This imbalance suggests that while strong internal cohesion supports short-term resilience, long-term sustainability requires stronger external linkages (Pretty & Smith, 2004; Woolcock & Narayan, 2000). See Table 4.
Table 4.Multiple linear regression model output
	Variable
	B
	Std. Error
	t
	Sig.
	VIF

	Constant
	877.88
	37.15
	23.63
	0
	-

	Trust
	11.14
	3.75
	2.97
	0.0037
	1.35

	Reciprocity
	13.25
	6.22
	2.13
	0.035
	1.1

	Social Networks
	35.32
	13.23
	2.67
	0.009
	2.73

	Access to Information
	33.29
	11.89
	2.8
	0.006
	3.2

	Collective Action
	10.81
	3.73
	2.9
	0.005
	1.5

	Social Norms & Values
	34.32
	12.26
	2.8
	0.006
	0.73


p < 0.01, 0.01 ≤ p < 0.05, 0.05 ≤ p < 0.10, Highly, Moderate, and marginally significant, respectively
a.  Dependent Variable: Sustainable Rural Livelihoods
b. Predictors: (Constant), Social Cohesion and Inclusion, Trust, Social Network, Social Norms and Values, Access to Information, Reciprocity
Source: Multiple linear regression model output 2024.
4.4. Mechanisms Linking Social Capital to Adaptation
4.4.1. Model Fit and Diagnostics
The SEM results indicate a well-fitting model. All key fit indices meet recommended thresholds (Hu & The Structural Equation Model (SEM) provides deeper insight into how social capital influences adaptation beyond direct effects. The model demonstrates strong fit and confirms that adaptation is shaped through interconnected pathways. See Table 5.
Table 5.Model fit indices
	Fit Index
	Value
	Threshold

	χ²/df
	2.5
	<3.0

	CFI
	0.95
	≥0.90

	TLI
	0.94
	≥0.90

	RMSEA
	0.045
	≤0.06

	SRMR
	0.048
	≤0.08


Notes: χ²/df: Chi‑Square to Degrees‑of‑Freedom Ratio, CFI: Comparative Fit Index, TLI: Tucker-Lewis Index, RMSEA: Root Mean Square Error of Approximation, SRMR: Standardized Root Mean Square Residua
4.4.2. Role of Adaptive Capacity
Adaptive capacity emerges as the strongest predictor of adaptation outcomes. This finding aligns with resilience theory, which highlights that the ability to respond effectively to shocks depends on skills, knowledge, and institutional access rather than resources alone (IPCC, 2022; Kemal et al., 2022).
4.4.3. Mediating Role of Information
A key contribution of this study is the identification of information access as a mediating factor. Social capital enhances adaptation by facilitating information flows, which improves decision-making.
The indirect pathways observed:
· Reciprocity → Information → Adaptation
· Social Networks → Information → Adaptation
confirm that social capital operates through knowledge exchange and coordination mechanisms. This supports findings by Krishna (2007) and recent adaptation studies emphasizing communication systems. 
While previous research acknowledges the importance of social capital, many studies treat it as a direct determinant of adaptation. In contrast, this study demonstrates that its role is indirect and process-driven, contributing through mediating variables. This aligns with emerging literature that sees social capital as an enabling system rather than a standalone asset (Ayompe & Epie, 2025).
In Borana, adaptation is deeply rooted in social institutions. However, the findings highlight the need to strengthen linking social capital, particularly connections to: Extension services, Early warning systems, Markets. Without these linkages, traditional systems alone may not be sufficient under increasing climate pressure (Minyiwab et al., 2024; Duale, 2024).
The findings demonstrate that social capital: Functions through multiple interconnected pathways, enhances adaptation by enabling coordination and information flow, Acts as a dynamic process rather than a static resource. This shifts the understanding of social capital toward a mechanism-based framework, offering a more advanced analytical perspective. See Table 6.
Table 6.Structural Equation Modelling Outputs (Path Analysis)
	Category
	Path
	β
	Sig./CI

	
	Adaptive Capacity → Adaptation
	0.935
	<.001

	
	Access to Information → Adaptation
	0.262
	<.001

	
	Social Network Vibrancy → Adaptation
	0.414
	<.001

	Significant Structural Paths
	Trust → Adaptation
	0.064
	<.001

	
	Reciprocity → Adaptation
	0.071
	0.009

	
	Social Networks → Adaptation
	0.035
	0.012

	
	Reciprocity → Info → Adaptation
	0.19
	Ninety-five percent CI: 0.10-0.28

	Indirect Effects
	Social Networks → Info → Adaptation
	0.16
	95% CI: 0.08-0.24


p < 0.01 = Highly significant, 0.01 ≤ 0.05 = Moderately significant, 0.05 ≤ p < 0.10 = Marginally significant
Source: Structural Equation Model output 2024.
 

















5. CONCLUSION AND RECOMMENDATION
5.1. Conclusion
 This study examined the role of social capital in shaping sustainable rural livelihoods and supporting climate adaptation among pastoral households in Yabelo Woreda. The findings demonstrate that social capital is a multidimensional construct comprising interrelated elements such as trust, reciprocity, social networks, shared norms and values, access to information, and collective action. These dimensions function interactively rather than independently, collectively influencing livelihood outcomes and adaptive capacity.
In pastoral contexts, these dimensions are deeply embedded in indigenous institutions and long-standing social practices. Kinship systems, customary governance structures, and informal support mechanisms continue to play a significant role in organizing livelihood activities, particularly in settings where formal institutions remain limited. These socially embedded arrangements provide a foundational framework through which households access resources, manage risks, and sustain their livelihoods.
The empirical results reveal that social capital has a strong and statistically significant influence on livelihood sustainability. Households with stronger social connections and higher levels of trust are better positioned to access resources, diversify income sources, and improve food security. This underscores the importance of social relationships as critical livelihood assets in pastoral systems.
Furthermore, the Structural Equation Model (SEM) indicates that the influence of social capital on climate adaptation is indirect, operating through mediating factors such as adaptive capacity and access to information. This highlights that social capital enhances adaptation not merely as a static asset, but as an enabling mechanism that strengthens coordination, decision-making, and access to supportive systems.
Among all dimensions, access to information stands out as particularly influential. Households with improved access to climate-related and market information are more capable of responding effectively to environmental changes. This finding emphasizes that resilience in pastoral areas depends not only on material resources, but also on the strength of social systems that facilitate information sharing and collective action.
Overall, the study demonstrates that social capital functions as a critical enabling resource that supports both immediate livelihood needs and long-term adaptation strategies. By providing empirical evidence on these relationships, the study contributes to a deeper understanding of how socially grounded systems can enhance resilience and sustainability in pastoral environments.
5.2. Recommendations
  Based on the findings, several policies and practical recommendations are proposed to enhance livelihood sustainability and climate resilience in pastoral areas.
First, improving access to timely and reliable climate and market information is essential. While pastoral households often rely on informal channels, these sources may be limited in accuracy and reach. Strengthening information dissemination through locally trusted systems such as customary institutions, community-based organizations, cooperatives, community radio, and mobile technology can significantly enhance households’ ability to anticipate and respond to environmental changes.
Second, there is a need to strengthen the integration between customary governance systems and formal institutional frameworks. In the study area, indigenous institutions such as the Gadaa system and dheeda structures remain highly influential in managing natural resources and resolving conflicts. Building stronger linkages between these traditional systems and formal administrative bodies can enhance coordination, improve governance effectiveness, and promote sustainable rangeland management.
Third, existing social networks should be reinforced and supported rather than replaced. Informal practices such as resource sharing, cooperative grazing arrangements, and livestock support systems play a vital role in coping with shocks. Strengthening these networks can enhance community resilience and facilitate recovery during periods of stress.
Fourth, promoting inclusive participation is essential. Women and youth are often underrepresented in decision-making processes within pastoral communities. Expanding their involvement can improve equity, strengthen local institutions, and enhance the effectiveness of collective actions. Inclusive participation contributes to more diverse perspectives and more sustainable community outcomes.
Fifth, investment in capacity-building initiatives is necessary. Training in areas such as rangeland management, animal health, feed conservation, and the use of climate information can enhance households’ adaptive capacity. Integrating scientific knowledge with indigenous practices will increase the relevance and adoption of such interventions.
Finally, improved coordination among stakeholders is critical. Government agencies, non-governmental organizations, cooperatives, and customary institutions often operate with overlapping objectives but limited collaboration. Establishing coordinated planning mechanisms, joint platforms, and monitoring systems can reduce duplication, enhance efficiency, and ensure more effective implementation of development interventions.














6. Limitations of the Study
Despite its contributions, this study has several limitations that should be considered when interpreting the findings.
First, the cross-sectional design limits the ability to establish causal relationships over time. Social capital and adaptation processes are dynamic, and longitudinal data would provide a more robust understanding of their evolution.
Second, the measurement of social capital relied primarily on Likert-scale survey responses, which may not fully capture the complexity of social relationships and networks. Although factor analysis was used to improve validity, alternative approaches such as network analysis could provide deeper insights.
Third, the high explanatory power observed in the regression model may reflect potential model specification issues or the construction of the livelihood index, which may require further validation in different contexts.
Finally, the study is geographically limited to selected kebeles in Yabelo Woreda, which may affect the generalizability of the findings to other pastoral regions with different socio-economic and institutional conditions.
Future research should therefore incorporate longitudinal designs, mixed measurement approaches, and comparative studies across different pastoral systems.
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