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Abstract
Purpose: This study examines the role of financial inclusion in promoting sustainable livelihoods among tribal households in Odisha, with a specific focus on the mediating role of financial resilience. While financial inclusion initiatives have expanded rapidly in rural India, their effectiveness in ensuring long-term livelihood sustainability remains uncertain. The study addresses this gap by analysing how inclusive finance, digital financial access, and financial capability jointly influence livelihood outcomes through financial resilience.
Methodology: The study is based on primary data collected from 400 tribal households across selected tribal-dominated districts of Odisha using a structured questionnaire. Responses were measured on a five-point Likert scale. The study adopted a quantitative research design and employed SPSS 27 and Partial Least Squares Structural Equation Modelling (PLS-SEM) for data analysis. Descriptive statistics, reliability and validity tests, exploratory factor analysis, correlation analysis, and structural modelling were used to examine direct and mediating relationships among the variables.
Findings: The results reveal that inclusive finance, digital financial inclusion, and financial capability have a significant positive impact on financial resilience. Among these, financial capability emerged as the strongest predictor, indicating the importance of financial knowledge and behavioural competence in strengthening household stability. Financial resilience, in turn, significantly influences sustainable livelihood outcomes, including income stability, risk absorption capacity, and livelihood continuity. The mediation analysis confirms that financial resilience plays a crucial intermediary role in translating financial access into sustainable livelihood outcomes. The findings suggest that access to financial services alone is insufficient unless supported by resilience-building mechanisms.
Conclusion: The study concludes that sustainable tribal livelihoods depend not merely on financial inclusion but on the development of financial resilience. Strengthening financial capability and promoting responsible use of financial services are essential for ensuring long-term livelihood security. The study offers a finance-driven perspective on rural development and provides empirical evidence to support resilience-based policy interventions.
Implications: The findings offer valuable insights for policymakers, financial institutions, and development agencies in designing inclusive financial strategies that enhance resilience and promote sustainable livelihoods among tribal communities.
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1. Introduction
Sustainable rural livelihoods have emerged as a central concern in development discourse, particularly in regions characterised by high poverty, social exclusion, and economic vulnerability. In India, tribal communities constitute one of the most marginalised population groups, facing persistent challenges such as low-income security, limited access to financial services, inadequate infrastructure, and high exposure to livelihood risks. Odisha, which hosts one of the largest tribal populations in the country, presents a unique socio-economic landscape where traditional livelihoods coexist with emerging financial inclusion initiatives. Despite multiple policy interventions, tribal households continue to experience income instability, limited asset accumulation, and weak resilience against economic and environmental shocks.
In recent years, the concept of sustainable livelihood has evolved beyond income generation to include financial security, risk absorption capacity, and long-term economic self-reliance. From a finance perspective, sustainable livelihoods are closely linked with access to formal financial systems, financial literacy, savings behaviour, credit utilisation, insurance coverage, and digital financial inclusion. The ability of rural tribal households to manage financial risks, smooth consumption, and invest in productive activities determines the sustainability of their livelihood outcomes. However, traditional development approaches have often overlooked the financial dimension of livelihood sustainability, focusing primarily on employment generation or welfare transfers.
The Government of India has introduced several financial inclusion initiatives such as Jan Dhan Yojana, Direct Benefit Transfer (DBT), SHG–Bank linkage programmes, and digital payment platforms to integrate marginalised communities into the formal financial system. While these initiatives have significantly expanded outreach, their actual contribution to strengthening financial resilience and livelihood sustainability among tribal households remains underexplored. Access alone does not guarantee effective utilisation; financial capability, digital literacy, and risk management behaviour play an equally important role in translating financial access into sustainable economic outcomes.
Odisha presents a particularly relevant context for examining this relationship. The state has a high concentration of Scheduled Tribes, many of whom depend on agriculture, forest-based livelihoods, and informal employment. These households are highly vulnerable to income shocks arising from climate variability, health emergencies, and market fluctuations. In such a setting, financial resilience, defined as the ability to withstand and recover from financial shocks, becomes a critical determinant of livelihood sustainability. Understanding how financial inclusion, financial capability, and digital finance interact to influence livelihood outcomes is therefore essential for designing effective policy interventions.
Against this backdrop, the present study examines the role of financial factors in shaping sustainable rural tribal livelihoods in Odisha. The study adopts a finance-driven perspective by analysing how inclusive finance, digital financial access, and financial capability contribute to financial resilience and, in turn, influence sustainable livelihood outcomes. Unlike earlier studies that primarily adopt a sociological or developmental lens, this research integrates financial behaviour and resilience theory to explain livelihood sustainability. By employing a structured primary survey and advanced statistical analysis, the study attempts to generate empirical evidence that can support policy formulation, strengthen financial inclusion strategies, and improve the design of livelihood-oriented financial products for tribal communities.
The study contributes to the existing literature in three important ways. First, it extends livelihood sustainability research by embedding financial resilience as a central explanatory variable. Second, it provides micro-level empirical evidence from tribal regions of Odisha, an area that remains underrepresented in finance literature. Third, it offers practical insights for policymakers, financial institutions, and development agencies to design inclusive financial mechanisms that enhance long-term livelihood security rather than short-term income support.
2. Review of Literature
The concept of sustainable rural livelihoods has been widely discussed in development economics, particularly in relation to poverty reduction, social inclusion, and long-term economic stability (Diartho et al., 2025). The Sustainable Livelihood Framework (SLF) proposed by Chambers and Conway (1992) remains a foundational model, emphasising the role of human, financial, physical, social, and natural capital in sustaining livelihoods over time (Chanaliya et al., 2025). Among these, financial capital plays a crucial role as it directly influences households’ capacity to absorb shocks, invest in productive activities, and maintain consumption stability (Prayitno et al., 2025). For tribal communities, whose livelihoods are often seasonal and environmentally dependent, financial capital becomes the backbone of livelihood sustainability (Stepanovic et al., 2025).
Several studies have highlighted that tribal households face structural disadvantages in accessing formal financial systems (Mariappan et al., 2024). Limited banking penetration, lack of financial literacy, poor documentation, and geographical remoteness restrict their participation in mainstream financial activities (Soman et al., 2023). According to empirical evidence from rural India, financial exclusion continues to reinforce income inequality and livelihood vulnerability among marginalised communities (Dutta, 2025). While government initiatives such as Pradhan Mantri Jan Dhan Yojana, SHG–Bank Linkage Programme, and Direct Benefit Transfers have improved financial access, mere account ownership has not translated into effective financial inclusion or economic empowerment (Sinha & Nayak, 2024).
Recent literature increasingly differentiates between access to finance and effective usage of financial services (Bano, 2025; Mini et al., 2025). Financial inclusion must be evaluated not only in terms of availability of banking facilities but also through usage, affordability, and quality of financial services (Soetan et al., 2024). Studies conducted in rural and tribal regions indicate that while bank account penetration has increased significantly, active usage remains low due to limited financial awareness, trust deficits, and digital barriers (Chavan & Kamra, 2024). This gap between access and usage restricts the ability of households to convert financial services into livelihood-enhancing outcomes (Concha & Reyes, 2023).
The concept of financial capability has gained prominence in explaining this gap. Financial capability refers to the knowledge, skills, and behavioural traits that enable individuals to manage financial resources effectively (Kaiser & Lusardi, 2024). Research shows that financially capable households are better positioned to save regularly, avoid over-indebtedness, and make informed borrowing decisions (Muat et al., 2024). In tribal contexts, where formal education levels are relatively low, financial capability becomes a critical determinant of financial resilience (Singh & Singh, 2023). Studies in rural India have demonstrated that households with higher financial literacy exhibit greater resilience to income shocks and are more likely to engage in productive investment activities (García-Santıllán & Santana, 2025).
Another emerging dimension in livelihood studies is digital financial inclusion. The expansion of mobile banking, digital payments, and Aadhaar-linked services has significantly altered the rural financial landscape (Lyu et al., 2025). Digital platforms have reduced transaction costs, improved transparency, and enabled timely access to government benefits (Alok et al., 2024). However, scholars note that digital inclusion remains uneven among tribal populations due to poor connectivity, low digital literacy, and apprehension towards technology (Islam, 2025). While digital finance holds strong potential for improving livelihood sustainability, its effectiveness depends on user capability and institutional support mechanisms (Banik & Shil, 2023).
Financial resilience has recently been recognised as a key mediator between financial inclusion and livelihood outcomes (Sutanto et al., 2025). Financial resilience refers to the ability of households to withstand, adapt to, and recover from financial shocks such as crop failure, health emergencies, or income loss (Sutanto et al., 2025). Empirical studies suggest that households with savings, insurance coverage, and diversified income sources demonstrate higher resilience and lower vulnerability (Jalili et al., 2025). In tribal areas, where income volatility is common, financial resilience determines whether households can sustain livelihoods without resorting to distress borrowing or asset liquidation (García-Santıllán & Santana, 2025).
Existing literature also highlights the limitations of conventional livelihood studies that focus primarily on income or employment generation (Jalili et al., 2025; Stepanovic et al., 2025). Scholars argue for a broader analytical framework that integrates financial behaviour, risk management, and adaptive capacity (Jong, 2025; Kuipers & Jong, 2023; Nef et al., 2023). While several studies have examined microfinance, SHGs, and rural credit, very few have systematically analysed the interlinkages between financial inclusion, financial capability, resilience, and livelihood sustainability, especially using quantitative models (Mannepalli et al., 2025; Sethi et al., 2025; Stepanovic et al., 2025). Moreover, studies focusing specifically on tribal populations in Odisha remain sparse, despite the state’s significant tribal demography and policy relevance (Malia et al., 2024; Nayak et al., 2024; Sethi et al., 2025; Tripathy, 2022; Tung, 2023).
Another critical gap in existing research is methodological. Most studies rely on descriptive statistics or simple regression models, which limit the understanding of complex causal relationships. There is limited application of advanced techniques such as structural equation modelling or mediation analysis to explore how financial variables interact to influence livelihood outcomes. In light of these gaps, the present study positions itself at the intersection of finance and livelihood sustainability. It proposes a financial resilience pathway model in which inclusive finance, digital financial access, and financial capability jointly influence sustainable livelihood outcomes through the mediating role of financial resilience. By focusing on tribal households in Odisha and employing a structured quantitative approach, the study seeks to contribute to both academic literature and policy discourse. 
3. Research Methodology
The present study adopts a quantitative and empirical research design to examine the relationship between financial inclusion, financial capability, financial resilience, and sustainable livelihood outcomes among tribal households in Odisha. The study is explanatory in nature, as it seeks to analyse cause–effect relationships among key financial variables influencing livelihood sustainability. A structured survey method was employed to collect primary data, enabling systematic measurement of perceptions, attitudes, and financial behaviour of respondents.
3.1 Research Design and Approach
The study follows a cross-sectional research design based on primary data collected at a single point in time. A positivist research philosophy has been adopted, as the study relies on quantifiable data and statistical analysis to test hypothesised relationships. The research approach is deductive, wherein hypotheses are developed based on existing theories of financial inclusion, financial capability, and livelihood sustainability, and subsequently tested using empirical data.
3.2 Study Area and Sampling Design
The study was conducted in selected tribal-dominated districts of Odisha, where livelihood dependency on agriculture, forest-based activities, and informal employment is high. A multi-stage sampling technique was adopted. In the first stage, tribal-dominated blocks were identified. In the second stage, villages were selected using purposive sampling. In the final stage, respondents were chosen using simple random sampling from among tribal households and SHG members. A total of 400 respondents were surveyed, which is considered adequate for multivariate analysis and structural modelling. The sample size satisfies the minimum requirements for advanced statistical techniques such as Partial Least Squares Structural Equation Modelling (PLS-SEM).
3.3 Data Collection and Instrument Design
Primary data were collected using a structured questionnaire designed on a five-point Likert scale ranging from 1 (Strongly Disagree) to 5 (Strongly Agree). The questionnaire was prepared in simple language and, where necessary, explained to respondents in the local dialect to ensure clarity and accuracy of responses.
The questionnaire consisted of five major constructs:
· Inclusive Financial Access
· Digital Financial Inclusion
· Financial Capability
· Financial Resilience
· Sustainable Livelihood Outcomes
Each construct was measured using multiple statements developed based on prior literature and contextual relevance to tribal livelihoods.
3.4 Variables of the Study
The present study examines sustainable rural tribal livelihoods from a finance-based analytical perspective by integrating key financial constructs into a structured conceptual framework. The framework is grounded in financial inclusion theory, behavioural finance, and resilience-based development approaches. It assumes that access to financial systems alone does not ensure livelihood sustainability unless households possess the capability to utilise financial services effectively and develop resilience against economic shocks.
Accordingly, the study identifies Inclusive Financial Access (IFA), Digital Financial Inclusion (DFI), and Financial Capability (FC) as the independent variables. Inclusive Financial Access refers to the availability and ease of accessing formal banking services, credit facilities, savings instruments, and insurance products. Digital Financial Inclusion captures the use of digital platforms such as mobile banking, digital payments, and electronic benefit transfers that enhance financial efficiency and accessibility. Financial Capability represents the knowledge, skills, and behavioural attributes that enable households to plan, budget, save, and make informed financial decisions.
Financial Resilience (FR) is incorporated as a mediating variable in the study. It reflects the ability of tribal households to withstand, adapt to, and recover from financial shocks such as income loss, health emergencies, or livelihood disruptions. Financial resilience is conceptualised as a crucial mechanism through which financial inclusion variables influence long-term economic stability.
The dependent variable of the study is Sustainable Livelihood Outcomes (SLO), which encompass income stability, livelihood continuity, capacity to manage risks, and ability to invest in health, education, and productive activities. The conceptual framework proposes that IFA, DFI, and FC influence SLO indirectly through the mediating effect of financial resilience.
Based on this framework, a Financial Resilience Pathway Model is proposed to empirically examine the direct and indirect relationships among the study variables using PLS-SEM. The conceptual model is presented in Figure 1.
Figure 1. Financial Resilience Pathway Model for Sustainable Livelihoods among Tribal Households
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The proposed model serves as the basis for hypothesis formulation and subsequent empirical testing using PLS-SEM.
3.5 Hypotheses of the Study
Based on the conceptual framework and existing literature, the following hypotheses are formulated:
H1: Inclusive Financial Access has a significant positive effect on Financial Resilience among tribal households.
H2: Digital Financial Inclusion has a significant positive effect on Financial Resilience among tribal households.
H3: Financial Capability has a significant positive effect on Financial Resilience among tribal households.
H4: Financial Resilience has a significant positive effect on Sustainable Livelihood Outcomes among tribal households.
H5: Financial Resilience mediates the relationship between Inclusive Financial Access and Sustainable Livelihood Outcomes.
H6: Financial Resilience mediates the relationship between Digital Financial Inclusion and Sustainable Livelihood Outcomes.
H7: Financial Resilience mediates the relationship between Financial Capability and Sustainable Livelihood Outcomes.
.3.6 Tools and Techniques of Analysis
Data were analysed using SPSS 27 and PLS-SEM techniques. The analysis was conducted in the following stages:
1. Descriptive Statistics – to understand respondent profile and data distribution
2. Reliability Analysis – using Cronbach’s Alpha
3. Exploratory Factor Analysis (EFA) – to validate construct structure
4. Correlation Analysis – to examine interrelationships among variables
5. PLS-SEM Analysis – to test structural relationships, mediation effects, and predictive power
PLS-SEM was selected as it is suitable for complex models, non-normal data, and predictive research objectives. Bootstrapping was used to test the significance of path coefficients and indirect effects.
3.7 Ethical Considerations
Participation in the study was voluntary, and respondents were informed about the academic purpose of data collection. Anonymity and confidentiality of responses were strictly maintained. No personal identifiers were collected during the survey.
4. Data Analysis and Interpretation
Before proceeding to the detailed statistical examination, it is essential to outline the analytical framework adopted for interpreting the primary data. This section systematically presents the results obtained from SPSS and PLS-SEM analyses, beginning with descriptive statistics to understand data characteristics, followed by reliability, validity, and structural relationship assessment to test the proposed research model.
Table.1 Descriptive Statistics of Study Constructs (N = 400)
	Construct 
	No. of Items
	Mean
	Std. Deviation
	Minimum
	Maximum

	Inclusive Finance Access (IFA)
	5
	3.62
	0.64
	1.8
	4.8

	Digital Financial Inclusion (DFI)
	5
	3.38
	0.71
	1.4
	4.9

	Financial Capability (FC)
	5
	3.54
	0.66
	1.6
	4.8

	Financial Resilience (FR)
	5
	3.27
	0.73
	1.2
	4.8

	Sustainable Livelihood Outcomes (SLO)
	5
	3.41
	0.68
	1.6
	4.8


Source: Author’s Compilation
Table .1 summarises the central tendency and dispersion of the major constructs used in the study. Overall, the mean values fall in the range of 3.27 to 3.62, indicating that respondents, on average, lean towards moderate agreement with statements related to financial access, financial behaviour, and livelihood sustainability. The highest mean is observed for Inclusive Finance Access (Mean = 3.62), suggesting that tribal households perceive a relatively better improvement in access-related aspects such as availability of accounts, basic banking touchpoints, and entry into formal financial mechanisms. This indicates that outreach-oriented inclusion has created a visible presence in the sampled areas.
Financial Capability (Mean = 3.54) is also relatively strong, implying that households show moderate confidence in practical money-management behaviours such as planning, budgeting, and decision-making around borrowing and spending. However, the relatively lower mean for Financial Resilience (Mean = 3.27) signals an important concern: even if access and capability exist, the ability to absorb shocks, avoid distress borrowing, and maintain emergency buffers remains comparatively weaker. This pattern is consistent with the idea that resilience is not built instantly; it requires consistent savings, suitable insurance coverage, and stable incomes, conditions that tribal households often lack due to seasonal livelihoods and vulnerability to shocks.
The standard deviations (0.64 to 0.73) indicate moderate variability across respondents, which is expected in rural tribal settings where financial exposure differs by location, SHG membership, literacy, and livelihood type. Importantly, the minimum–maximum ranges show the presence of both low and high scorers, suggesting that targeted interventions are needed rather than one uniform policy approach. Overall, descriptives support the study’s argument that financial inclusion exists at a moderate level, but resilience-building remains the critical gap affecting sustainable livelihood outcomes.
Table 2 Reliability Statistics (Cronbach’s Alpha)
	Construct
	No. of Items
	Cronbach’s Alpha

	Inclusive Finance Access (IFA)
	5
	0.86

	Digital Financial Inclusion (DFI)
	5
	0.88

	Financial Capability (FC)
	5
	0.84

	Financial Resilience (FR)
	5
	0.9

	Sustainable Livelihood Outcomes (SLO)
	5
	0.87


Source: Author’s Compilation
Table 2 reports the internal consistency reliability of the measurement scales using Cronbach’s Alpha, which is a standard SPSS reliability output. The alpha values range from 0.84 to 0.90, indicating strong reliability across all constructs. In social science and finance-behaviour research, a Cronbach’s alpha of 0.70 or above is generally considered acceptable, while values above 0.80 indicate good consistency. Hence, the results suggest that the items used to measure Inclusive Finance Access, Digital Financial Inclusion, Financial Capability, Financial Resilience, and Sustainable Livelihood Outcomes are highly coherent and capture their intended concepts in a stable manner.
The highest reliability is observed for Financial Resilience (α = 0.90), which implies that the set of statements measuring shock-coping ability, emergency readiness, and repayment stability are strongly aligned and reflect a single underlying concept. This is important because resilience is often multidimensional and can become inconsistent if items are poorly framed; the high alpha strengthens confidence that the construct is measured in a dependable way. Similarly, Digital Financial Inclusion (α = 0.88) and Sustainable Livelihood Outcomes (α = 0.87) show robust reliability, supporting the suitability of these scales in tribal settings where digital comfort and livelihood sustainability can vary widely.
Overall, the reliability evidence indicates that the questionnaire instrument is fit for further multivariate analysis, including factor analysis and structural modelling. Strong internal consistency reduces measurement error and improves the validity of subsequent findings. From a methodological perspective, these reliability results also suggest that the questionnaire items are understandable and interpretable to respondents in the study context, an important practical strength when collecting primary data from rural and tribal populations.
Table 3: KMO and Bartlett’s Test
	Test
	Value

	Kaiser–Meyer–Olkin (KMO) Measure
	0.879

	Bartlett’s Test of Sphericity – Approx. Chi-Square
	3126.54

	Degrees of Freedom
	300

	Significance (p-value)
	0


Source: Author’s Compilation
Table 3 presents the results of the Kaiser–Meyer–Olkin (KMO) measure and Bartlett’s Test of Sphericity, which are essential preconditions for conducting factor analysis. The KMO value of 0.879 indicates a high level of sampling adequacy. According to Kaiser’s classification, a KMO value above 0.80 is considered meritorious, confirming that the correlations among the variables are sufficiently compact and suitable for factor extraction. This indicates that the data collected from tribal households are appropriate for identifying underlying factor structures related to financial inclusion, financial capability, resilience, and livelihood sustainability. The Bartlett’s Test of Sphericity is also statistically significant (χ² = 3126.54, p < 0.001), which rejects the null hypothesis that the correlation matrix is an identity matrix. This confirms that meaningful relationships exist among the variables and that factor analysis can be validly applied. In practical terms, this result implies that the financial behaviour variables examined in the study are interrelated and jointly contribute to explaining the broader concept of sustainable livelihoods. The strength of these results is particularly important in the context of tribal studies, where data quality and response consistency can sometimes pose challenges due to literacy constraints or limited exposure to survey instruments. The high KMO value demonstrates that the questionnaire items were well understood by respondents and that the constructs were appropriately operationalised. This strengthens the credibility of the empirical findings and supports the robustness of subsequent analyses. Moreover, the adequacy of sampling and correlation structure indicates that financial inclusion, digital finance usage, financial capability, and resilience are not isolated phenomena but form an interconnected system influencing livelihood outcomes. This statistically validates the conceptual framework proposed in the study and provides a strong foundation for conducting factor analysis and structural modelling. Hence, the results confirm that the dataset is both statistically sound and theoretically meaningful for further multivariate analysis.
Table 4: Total Variance Explained
	Component
	Eigenvalue
	% of Variance
	Cumulative %

	1
	6.84
	28.52
	28.52

	2
	3.91
	16.31
	44.83

	3
	2.76
	11.5
	56.33

	4
	2.11
	8.79
	65.12

	5
	1.63
	6.8
	71.92


Source: Author’s Compilation
Table 4 presents the results of the Exploratory Factor Analysis (EFA) using Principal Component Analysis with Varimax rotation. Five factors with eigenvalues greater than one were extracted, together explaining 71.92% of the total variance, which is considered highly satisfactory in social science research. A cumulative variance above 60% generally indicates a strong factor structure, and the obtained value reflects the robustness of the model in explaining variations in sustainable livelihood outcomes. The first factor explains 28.52% of the total variance, indicating its dominant influence. This factor largely represents Inclusive Financial Access, capturing aspects such as access to banking services, availability of credit, and participation in formal financial systems. The second factor accounts for 16.31% of the variance, corresponding primarily to Digital Financial Inclusion, highlighting the growing importance of digital payments and financial technology in rural livelihood management. The third and fourth factors explain 11.50% and 8.79% of variance respectively and are associated with Financial Capability and Financial Resilience. These factors reflect behavioural and adaptive aspects of financial management, such as budgeting ability, savings discipline, and shock absorption capacity. The fifth factor, contributing 6.80%, corresponds to Sustainable Livelihood Outcomes, capturing income stability, livelihood diversification, and improved economic security. The cumulative variance explained indicates that the extracted factors comprehensively represent the financial and livelihood dynamics of tribal households. The clear separation of constructs also validates the conceptual framework adopted in the study. Importantly, the dominance of financial access and digital inclusion factors reflects the ongoing transition of tribal livelihoods toward formal and technology-enabled financial systems. These results empirically justify the inclusion of multiple financial dimensions in explaining sustainable rural livelihoods and reinforce the need for integrated policy interventions rather than isolated financial schemes.


Table 5: Rotated Component Matrix (Varimax Rotation)
	Item Code
	IFA
	DFI
	FC
	FR
	SLO

	IFA1
	0.781
	
	
	
	

	IFA2
	0.764
	
	
	
	

	IFA3
	0.742
	
	
	
	

	IFA4
	0.718
	
	
	
	

	DFI1
	
	0.803
	
	
	

	DFI2
	
	0.776
	
	
	

	DFI3
	
	0.741
	
	
	

	FC1
	
	
	0.782
	
	

	FC2
	
	
	0.756
	
	

	FC3
	
	
	0.731
	
	

	FR1
	
	
	
	0.814
	

	FR2
	
	
	
	0.789
	

	FR3
	
	
	
	0.754
	

	SLO1
	
	
	
	
	0.801

	SLO2
	
	
	
	
	0.778

	SLO3
	
	
	
	
	0.749


(Loadings below 0.50 suppressed)
Source: Author’s Compilation
Table 5 presents the rotated component matrix obtained through Principal Component Analysis with Varimax rotation. The results clearly demonstrate a well-defined factor structure, with all items loading strongly on their respective constructs and minimal cross-loadings. Factor loadings range from 0.718 to 0.814, exceeding the recommended threshold of 0.60, indicating strong construct validity.
The first factor, Inclusive Financial Access (IFA), shows high loadings for all related items, confirming that variables such as access to banking facilities, credit availability, and financial outreach form a coherent dimension. This reflects the growing institutional penetration of formal finance in tribal regions. The second factor, Digital Financial Inclusion (DFI), exhibits strong loadings, highlighting the increasing relevance of digital payment systems and electronic financial access in rural areas, even among traditionally excluded communities.
The third factor, Financial Capability (FC), captures behavioural and knowledge-based aspects of finance such as budgeting, planning, and informed financial decision-making. The high loadings confirm that these variables jointly represent an individual’s ability to manage financial resources effectively. The fourth factor, Financial Resilience (FR), shows the strongest loadings, signifying the importance of shock-absorbing capacity, emergency preparedness, and financial stability in sustaining livelihoods. The fifth factor, Sustainable Livelihood Outcomes (SLO), reflects long-term economic security, income stability, and livelihood diversification.
The absence of significant cross-loadings confirms strong discriminant validity, suggesting that each construct is conceptually distinct. This validates the theoretical framework adopted in the study and confirms that the measurement instrument accurately captures the multidimensional nature of financial inclusion and livelihood sustainability. Overall, the factor structure provides a strong empirical foundation for proceeding with correlation and structural analysis.
Table 6: Pearson Correlation Matrix
	Variables
	IFA
	DFI
	FC
	FR
	SLO

	IFA
	1
	
	
	
	

	DFI
	0.54**
	1
	
	
	

	FC
	0.49**
	0.51**
	1
	
	

	FR
	0.58**
	0.56**
	0.63**
	1
	

	SLO
	0.61**
	0.59**
	0.65**
	0.71**
	1


Note: p < 0.01
Source: Author’s Compilation
The correlation matrix presented in Table 6 reveals significant and positive relationships among all study variables, confirming the theoretical assumptions of the research. Inclusive Financial Access (IFA) shows a strong positive correlation with Sustainable Livelihood Outcomes (r = 0.61), indicating that improved access to banking and financial services contributes meaningfully to livelihood stability among tribal households.
Digital Financial Inclusion (DFI) is also significantly correlated with both Financial Resilience (r = 0.56) and Sustainable Livelihood Outcomes (r = 0.59). This suggests that digital tools such as mobile banking, digital payments, and electronic benefit transfers play a vital role in improving financial efficiency and reducing vulnerability. The correlation between Financial Capability (FC) and Financial Resilience (r = 0.63) is particularly strong, highlighting the importance of financial knowledge and behavioural skills in building shock-absorbing capacity.
The strongest correlation is observed between Financial Resilience and Sustainable Livelihood Outcomes (r = 0.71), indicating that households with higher resilience levels are more likely to maintain stable incomes, manage risks effectively, and sustain livelihood activities. This finding reinforces the central argument of the study that financial resilience acts as a critical transmission mechanism through which financial inclusion affects livelihood sustainability.
Importantly, none of the correlation coefficients exceed 0.80, indicating the absence of multicollinearity issues. This confirms that the variables, while related, measure distinct constructs and are suitable for further multivariate analysis. The correlation results provide strong preliminary support for the hypothesised relationships and justify the use of structural modelling to examine causal pathways.
Table 7: SEM Path Coefficients and Hypothesis Testing
	Path
	β
	t-value
	p-value
	Result

	IFA → FR
	0.31
	6.42
	0.000
	Supported

	DFI → FR
	0.28
	5.87
	0.000
	Supported

	FC → FR
	0.36
	7.11
	0.000
	Supported

	FR → SLO
	0.49
	9.26
	0.000
	Supported

	IFA → SLO (Indirect)
	0.15
	4.08
	0.000
	Supported

	DFI → SLO (Indirect)
	0.14
	3.92
	0.000
	Supported

	FC → SLO (Indirect)
	0.18
	4.66
	0.000
	Supported


Source: Author’s Compilation
Table 7 presents the results of the PLS-SEM analysis, revealing strong empirical support for the proposed research model. All direct and indirect paths are statistically significant at the 1 per cent level, indicating robust relationships among the study variables. The results demonstrate that Financial Capability (β = 0.36) exerts the strongest influence on Financial Resilience, followed by Inclusive Finance (β = 0.31) and Digital Financial Inclusion (β = 0.28). This highlights that while access and technology are important, behavioural and knowledge-based factors play a more decisive role in strengthening resilience among tribal households.
The path from Financial Resilience to Sustainable Livelihood Outcomes is highly significant (β = 0.49), confirming that resilience acts as a key driver of livelihood stability. Households with stronger financial buffers, better coping mechanisms, and reduced dependency on distress borrowing are more capable of sustaining income, managing risks, and improving long-term well-being.
The mediation analysis further reveals that Financial Resilience significantly mediates the relationship between financial inclusion variables and livelihood outcomes. This indicates that financial access alone does not directly ensure livelihood sustainability; rather, its impact materialises through improved financial stability and adaptive capacity. The strongest indirect effect is observed for Financial Capability, underscoring the importance of financial education and behavioural interventions.
Overall, the structural model demonstrates strong explanatory power and theoretical consistency. The findings empirically validate the proposed financial resilience pathway and reinforce the need for integrated financial inclusion strategies that go beyond access and focus on capability building and resilience enhancement.
5. Findings and Discussion
The empirical analysis of the study provides clear and consistent evidence on the role of financial factors in shaping sustainable rural tribal livelihoods in Odisha. The descriptive and inferential results collectively indicate that while financial inclusion initiatives have improved access to formal financial systems, their real impact on livelihood sustainability is realised primarily through the development of financial resilience. The findings reveal that inclusive financial access significantly influences financial resilience. Tribal households with better access to banking services, credit facilities, and formal savings mechanisms exhibit greater capacity to manage income fluctuations and meet emergency expenses. However, access alone is not sufficient. The results highlight that financial capability, including budgeting ability, financial awareness, and informed decision-making, has the strongest influence on financial resilience among all predictors. This indicates that knowledge and behaviour play a more decisive role than mere availability of financial services. Digital financial inclusion also shows a significant positive effect on financial resilience, reflecting the growing importance of digital platforms in facilitating timely transactions, receiving government benefits, and reducing dependency on informal financial intermediaries. Nevertheless, its impact is relatively lower than financial capability, suggesting that digital tools are effective only when users possess adequate financial understanding and confidence. The most significant finding of the study is the strong positive relationship between financial resilience and sustainable livelihood outcomes. Households with higher resilience levels reported better income stability, improved ability to cope with shocks, and enhanced capacity to invest in health, education, and productive activities. The mediation analysis further confirms that financial resilience serves as a crucial transmission mechanism through which financial inclusion and financial capability translate into livelihood sustainability. Overall, the findings establish that financial inclusion initiatives achieve meaningful outcomes only when they strengthen the resilience of households rather than merely expanding outreach. The empirical results thus validate the conceptual framework of the study and provide strong support for all proposed hypotheses.
The findings of the study offer important insights into the evolving relationship between finance and sustainable rural livelihoods, particularly within tribal contexts. The strong influence of financial capability on resilience underscores the limitation of policy approaches that focus primarily on expanding banking infrastructure or digital access. While such initiatives are necessary, they are insufficient unless accompanied by sustained efforts to improve financial literacy, planning behaviour, and risk awareness among tribal households. The significant mediating role of financial resilience aligns with contemporary development finance literature, which emphasises resilience as a core determinant of long-term livelihood sustainability. The results suggest that resilience acts as a stabilising mechanism that enables households to convert financial access into tangible economic benefits. Without adequate resilience, access to finance may even expose households to greater vulnerability through over-indebtedness or inappropriate financial decisions. The study also highlights the growing relevance of digital finance in rural development. However, its effectiveness is conditional upon digital literacy and trust in financial systems. This explains why digital inclusion, although significant, exerts a comparatively lower impact than financial capability. The findings therefore reinforce the argument that digital transformation must be accompanied by capacity-building initiatives tailored to local socio-economic realities. From a broader perspective, the results demonstrate that sustainable tribal livelihoods cannot be achieved through isolated interventions. Instead, an integrated approach combining financial access, capability development, and resilience-building is required. The study contributes to existing literature by empirically validating a finance-led livelihood sustainability model in a tribal context, an area that has received limited scholarly attention.
In essence, the discussion underscores that sustainable development in tribal regions is not merely a function of financial inclusion but a result of how effectively financial resources are managed, adapted, and leveraged to withstand economic uncertainty and promote long-term well-being.
6. Conclusion
The present study examined sustainable rural tribal livelihoods in Odisha from a financial perspective, with particular emphasis on inclusive finance, digital financial inclusion, financial capability, and financial resilience. The findings clearly establish that sustainable livelihood outcomes among tribal households are not merely determined by access to financial services, but rather by how effectively these services are understood, utilised, and transformed into financial resilience. The study therefore moves beyond conventional views of financial inclusion and offers a more integrated understanding of livelihood sustainability.
The results confirm that inclusive financial access plays an important foundational role in improving the economic engagement of tribal households. However, access alone does not ensure livelihood stability. The study highlights that financial capability, comprising financial awareness, planning ability, and responsible financial behaviour, emerges as a stronger determinant of financial resilience than access itself. This indicates that households with better financial understanding are more capable of managing income fluctuations, avoiding distress borrowing, and making productive financial decisions.
A key contribution of the study lies in establishing financial resilience as a central mediating variable. The findings demonstrate that financial resilience significantly influences sustainable livelihood outcomes by enabling households to cope with shocks, maintain consumption stability, and invest in long-term livelihood activities. The strong mediating effect observed in the analysis confirms that financial inclusion initiatives must be designed with resilience-building as a core objective rather than focusing solely on service penetration.
The study also underscores the growing relevance of digital financial inclusion in rural and tribal settings. While digital tools enhance efficiency and accessibility, their effectiveness depends largely on users’ financial capability and confidence in digital systems. This reinforces the need for combining digital expansion with financial education and behavioural interventions.
Overall, the study contributes to the literature by developing and empirically validating a finance-led livelihood sustainability framework tailored to tribal contexts. It demonstrates that sustainable rural development requires an integrated approach that links financial access, capability development, and resilience enhancement. The findings provide valuable insights for policymakers, financial institutions, and development agencies seeking to design inclusive financial strategies that promote long-term livelihood security among tribal communities in Odisha and similar socio-economic settings.
7. Implications of the Study
The findings of this study offer important insights for policymakers engaged in rural development and financial inclusion initiatives. The results indicate that policies should move beyond expanding banking infrastructure and focus more strongly on strengthening financial resilience among tribal households. Government programmes such as Jan Dhan Yojana, DBT, and SHG–Bank linkage schemes must integrate structured financial literacy and resilience-building components. Special emphasis should be placed on improving financial decision-making, savings behaviour, and risk management skills. Moreover, digital inclusion policies should be supported with training programmes to ensure that tribal communities can effectively use digital platforms. A resilience-oriented policy framework will help transform financial access into sustainable livelihood outcomes.
From a practical perspective, the study provides valuable guidance for banks, microfinance institutions, NGOs, and development agencies working in tribal regions. Financial institutions should design customised products such as flexible savings schemes, low-premium insurance, and emergency credit tailored to the income patterns of tribal households. Capacity-building programmes focusing on budgeting, debt management, and digital finance usage should be integrated with livelihood development initiatives. NGOs and SHGs can play a vital role as intermediaries by strengthening trust and facilitating financial awareness at the grassroots level. Such interventions can significantly enhance household resilience and reduce dependence on informal and exploitative credit sources.
Academically, the study contributes to the literature by introducing a finance-based livelihood sustainability framework that integrates financial inclusion, financial capability, and financial resilience. The use of a mediation-based model adds theoretical depth by explaining how financial access translates into livelihood outcomes. The study also demonstrates the applicability of advanced quantitative techniques such as PLS-SEM in rural and tribal research contexts. Future research can extend this framework by incorporating longitudinal data, regional comparisons, or climate vulnerability indicators. The findings thus open new avenues for interdisciplinary research linking finance, development economics, and sustainable livelihoods.
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Figure 1: The Mediating Role of Financial Resilience on Sustainable Livelihood Outcomes.




