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Abstract

This study, by applying the new paradigm of sustainable development management and using a hybrid theoretical framework
that comprehensively considers the institutional, structural, human, and environmental dimensions of financial development
in natural resource-dependent economies, provides an in-depth analysis of the pivotal role of human capital as a key
mediating mechanism in the dynamic relationship between financial development and income inequality. Using dynamic
panel data from twenty-two natural resource-dependent countries during the period 2012 to 2023, and using advanced
hierarchical dynamic structural equation modeling methodology, the present study analyzes the direct, indirect, and
interactive paths of financial development on income inequality, considering the multilevel mediation role of human capital.
The research findings show that financial development affects income distribution through three separate channels: on the
one hand, it has a direct and significant effect on reducing income inequality, on the other hand, it exerts a significant indirect
effect on improving income distribution through strengthening human capital, and through its interaction with institutional
quality, it has a compound effect on income distribution. Based on the results obtained, the share of the indirect effect
through human capital constitutes about forty percent of the total effect of financial development on income inequality,
which indicates the pivotal role of this variable in transferring the effects of financial development to the field of income
distribution. Also, dependence on natural resources has been identified as a moderating variable that, by weakening the
positive effects of financial development on income distribution, prevents the full realization of the potential for reducing
inequality through financial sector development. By introducing an integrated analytical model and quantifying direct,
indirect, and interactive effects, this research provides significant theoretical and methodological contribution to the
literature on the subject and has important policy implications for designing strategies to reduce inequality within the
framework of development management in natural resource-dependent economies. The findings of this study show that
investment in human capital acts not only as a development goal, but also as a mechanism that enhances the effects of
financial development on reducing income inequality. This new understanding of the dual role of human capital opens up
new horizons for development policymaking in resource-based economies and emphasizes the need to simultaneously
address financial development and human capital in inequality reduction strategies. By providing a new conceptual model,
this study opens new avenues for future research in the fields of development management and resource economics.
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Extended Abstract

Introduction

Natural resource—dependent economies have long faced a complex and multidimensional development paradox: despite benefiting
from abundant natural endowments that could, in principle, accelerate economic growth, these economies often struggle with deep
structural distortions that impede sustainable development. This contradictory condition, widely known as the “resource curse” (Makohon
& Adamenko, 2023), underscores that resource abundance does not guarantee prosperity; rather, in the absence of strong institutions
and efficient financial systems, resource wealth may itself become a barrier to long-term development. Structural characteristics such as
high fiscal dependence on resource exports, the emergence of rent-seeking behaviors, weak rule of law, and limited economic
diversification (Alvi, 2025; Khan, 2023) create unique pathways through which financial development affects income distribution—
pathways fundamentally different from those in non—resource-based economies (Nwuju et al., 2024).

Understanding these mechanisms requires a comprehensive framework rooted in sustainable development management—one capable
of capturing the multilayered interactions between economic, institutional, and human-capital dimensions. Drawing on a dynamic
development management approach, this study investigates the mediating role of human capital in the nexus between financial
development and income inequality, highlighting how human capabilities, skills, and social infrastructure shape the channels through which
financial development operates (Briieckner et al., 2024). This perspective advances beyond traditional financial development theory by
framing financial systems not merely as economic intermediaries but as interactive components embedded in broader human-capital
dynamics (Achyar, 2025).

Resource-dependent economies display unique patterns of financial development and income distribution (\Mandariani & Cave,
2025). Excessive reliance on volatile commodity revenues, fragile economic institutions, shallow financial markets, and concentrated
economic power often shape the financial-inequality relationship in such contexts (Ngwira, 2023). Within this structure, human capital
becomes increasingly pivotal, as it strengthens a society’s ability to convert resource revenues into productive, sustainable development
outcomes (Asrari & Wau, 2023). The present study addresses a notable theoretical gap in the literature regarding the interaction
mechanisms linking financial development, human capital, and income inequality in resource-rich economies (Gossel, 2022). By adopting
a dynamic development systems framework, the study enables a deeper exploration of the complex interactions among financial,
institutional, human, and structural variables (Poxko et al., 2021). Echoing North’s (1990) seminal insights, institutions—understood as
the rules governing economic exchange—play a decisive role in shaping development trajectories, a point reinforced by recent studies that
connect institutional weaknesses to persistent inequality in resource-dependent settings (Mazrekaj & Krasniqi, 2025).

The study’s core innovation lies in integrating financial development theory, human capital theory, and resource-economics theory into
a unified dynamic analytical model that allows for the assessment of both direct and indirect pathways through which financial
development influences inequality (Dar & Armo, 2022). The model demonstrates that financial development affects inequality not only
through improved credit access and financial intermediation but also through institutional quality, governance structures, and levels of
human capital (Ayan & Mustafa, 2024). As Stiglitz (2016) notes, neglecting the role of institutions and human capital can lead financial
policy design astray, a risk also emphasized in contemporary analyses (Bhattarai et al., 2025).

The central research question examines the channels through which financial development affects income inequality in resource-
dependent economies and the extent to which this relationship is mediated by human capital (Stozhok, 2025). This question is particularly

relevant in light of the persistent inequality and structurally imbalanced growth patterns characteristic of many resource-exporting
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countries (Muzammil et al., 2025). The importance of this inquiry is threefold: first, understanding the mechanisms of financial
development’s influence on inequality can inform more effective financial policy strategies (Anwar, 2023); second, examining the
mediating role of human capital reveals why financial development alone may not reduce inequality in the absence of strong human-capital
foundations (Makohon & Adamenko, 2023); third, the findings can offer new insights into the developmental challenges faced by
resource-dependent economies and potential pathways for resolving them (Brieckner et al., 2024).

The conceptual framework draws on the theory of complex development systems (Khokhriakov et al., 2022) and institutional theory
(Ngwira, 2023), illustrating that financial development generates both direct and indirect effects on inequality through human capital and
institutional quality (Kherkhadze, 2023). Resource dependence is incorporated as a key moderating variable that can amplify or weaken
the financial development—inequality relationship (Mandariani & Cave, 2025). This dependence not only shapes the direct effects of
financial development but also influences the indirect pathways mediated through human capital (Asrari & Wau, 2023). By capturing
these dynamics, the model provides a more realistic and context-sensitive explanation of how financial development affects inequality in
resource-dependent economies (Bashir et al., 2024).

Based on this advanced theoretical framework, the study proposes a set of research hypotheses that illuminate the multidimensional
nature of the relationships among financial development, human capital, resource dependence, institutional quality, and income inequality.
The first hypothesis posits that financial development exerts a direct, significant, and inequality-reducing effect in resource-dependent
economies by enabling more efficient resource allocation, enhancing credit access, and reducing structural social gaps. The second
hypothesis emphasizes human capital as a critical mediating mechanism through which the benefits of financial development are
transmitted, suggesting that financial development fosters reductions in inequality primarily when accompanied by improvements in
education, skills, and health. The third hypothesis introduces resource dependence as a moderating factor, predicting that high levels of
resource reliance weaken or distort the ability of financial development to reduce inequality due to rent-seeking incentives, institutional
fragility, and unstable revenue streams. The fourth hypothesis identifies institutional quality as an additional moderator capable of
amplifying or dampening the effects of financial development; where governance is strong, financial development becomes more inclusive
and equitable, whereas in weak institutional environments, it reinforces elite capture and inequality.

The supplementary hypotheses address nonlinear and threshold effects, arguing that the benefits of financial development emerge
more strongly after passing certain development thresholds; that human capital can act both as a mediator and an enhancer of financial
development’s effects; that interactions between financial development and human capital are more effective in advanced financial
markets; and that openness to global trade and financial flows modifies the transmission mechanisms linking financial development to
inequality. Altogether, these hypotheses create a comprehensive and context-sensitive foundation for empirically examining the
multilayered channels through which financial development influences income inequality in resource-dependent economies and for
designing more effective policies aimed at inclusive and sustainable development.

Methods and Materials

In this study, an institutional dynamic systems approach grounded in advanced structuration theory and complex systems
theory is adopted as the core analytical framework. This approach makes it possible to capture multi-level, continuous and
nonlinear interactions among institutional, structural, demographic and economic factors, and to analyze them
simultaneously at the micro, meso and macro levels within the specific historical—institutional context of resource-dependent
economies. Choosing this framework allows the study to treat key variables—such as financial development, human capital,
institutional quality and natural resource dependence—as components of an evolving, path-dependent system rather than

as isolated, static determinants.
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The theoretical foundations rest on four pillars. First, advanced demographic transition theory emphasizes the role of
changes in population structure, age composition, dependency ratios and labor-force dynamics in shaping income patterns,
saving behavior and investment capacity in resource-rich economies. Second, institutional financial development theory
highlights the importance of financial-sector institutional quality, market transparency, financial depth, access and inclusion
for the functioning of the financial system and its distributional effects. Third, the theory of institutional path dependence
explains how historically entrenched institutional arrangements and power relations shape long-run trajectories of
development and patterns of income distribution, and may either constrain or facilitate structural change. Fourth, rentier-
state and rent-economy theories focus on how resource revenues affect incentive structures, state behavior and
distributional patterns, often leading to persistent inequality in resource-dependent contexts. The combination of these four
strands yields an integrated, dynamic framework for understanding the long-term complexity and structural specificities of
resource-based economies.

To operationalize this framework, the study employs an advanced structural differential-difference equation model, which
enables simultaneous analysis of short-, medium- and long-run dynamics. This approach can capture fast economic reactions,
gradual structural adjustments and persistent institutional trends within a single dynamic system. Given that income
inequality in resource-dependent economies is path dependent, historically shaped and nonlinear, the use of a dynamic
model allows the researcher to evaluate cumulative, interactive and multi-layer effects of key variables over time.

The main empirical model is specified as follows:

dINE;
T £ = ayg+ & INE;;_1 + a,DFl;; + azHCyy + ay(DFI X HC) . + asNR; + ag(DFI X NR);; + a7INS;; + agCVi + &;¢
where 2%t denotes the rate of change in income inequality in country iat time t, capturing the dynamic evolution of the

dt

income distribution. DF I;;is a composite, institutionally grounded financial development index that incorporates the quality
of financial institutions, financial depth, access, efficiency and stability, and serves as the main independent variable.
HC;;represents human capital, including education, health, skills and innovative capabilities, and enters both directly and
through an interaction term with financial development, thereby capturing its mediating and moderating roles.
NR;:measures natural resource dependence using the share of natural resources in GDP, exports and government revenues
and functions as a structural variable that shapes the development path and level of inequality. INS;;is an institutional quality
index covering rule of law, control of corruption, government effectiveness and regulatory quality. CV;;is a vector of control
variables, including GDP per capita, inflation, public investment, trade openness, urbanization and unemployment.

Interaction terms play a central role in the model. The term (DFI X HC);;captures how the level and quality of human
capital influence the strength and direction of financial development’s impact on inequality; in economies with stronger
human capital, the inequality-reducing effects of financial development are expected to be more pronounced. The term
(DFI x NR);;reflects how the rentier structure associated with resource dependence can constrain, distort or even reverse
the distributive impact of financial development.

The empirical analysis is conducted on a panel of 22 resource-dependent countries over the period 2012-2023. Country
selection is based on a composite resource-dependence index that jointly considers the share of natural resources in output,

trade, government revenue and employment. The selected economies share key characteristics—such as rent-based fiscal
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structures, relatively weak financial institutions, vulnerability to commodity price shocks and persistent distributional
tensions—which makes them particularly suitable for comparative and dynamic analysis.

Findings

To analyze the dynamics of financial development and income inequality in resource-dependent economies, the sample
countries were first classified according to their degree of resource dependence. This classification reveals that the economic
structure and the way financial and institutional policies operate differ across three groups. Countries with very high resource
dependence—such as Saudi Arabia, the United Arab Emirates, Kuwait and Qatar—are predominantly state-driven, enjoy
relatively stable resource revenues and typically exhibit limited financial diversification. The high-dependence group,
including Iran, Iraq, Algeria and Nigeria, is characterized by strong reliance on resource exports but higher economic and
institutional volatility and greater financial fragility. The medium-dependence group—such as Indonesia, Ecuador and
Angola—consists of economies that are transitioning toward greater diversification, with more attenuated resource effects.
This structural diversity underscores the need for a dynamic, multi-dimensional analytical approach.

Income inequality, the dependent variable, is measured using a welfare-adjusted Gini index constructed from three major
international databases: the World Inequality Database (WID), the Standardized World Income Inequality Database (SWIID)
and the Luxembourg Income Study (LIS). The data are harmonized through Bayesian averaging and cross-section/time-series
alignment procedures to ensure comparability across 22 countries over 2012-2023.

The main independent variable, institutional financial development, is captured through a five-dimension composite
index. Financial depth is proxied by private credit-to-GDP and stock market size; access reflects bank branches, ATMs and
financial inclusion measures; efficiency is measured through bank interest spreads and operating costs; stability is captured
by capital adequacy ratios and non-performing loans; and innovation is proxied by indicators of digital financial services and
fintech activity. Principal component analysis (PCA) is used to derive weights and extract latent factors. The first principal
component explains 38.45% of the variance and loads most strongly on financial depth and innovation, indicating that in
resource-dependent economies, digital transformation and capital market deepening are the primary drivers of meaningful
financial development. Subsequent components capture complementary patterns in access, efficiency and stability.

Demographic structure is introduced as a key moderating variable and is measured through four indicators: population
ageing (share of population aged 65+), elderly dependency ratio, active ageing (population aged 55-64) and life expectancy
at age 65. Together, these indicators capture the impact of demographic change on labor markets, public expenditure and
long-run welfare sustainability. Control variables include real GDP per capita (PPP), a composite human capital index,
government size, inflation, trade openness, institutional quality, urbanization and unemployment, all included to mitigate
omitted-variable bias and improve the precision of the estimates.

Before estimating the dynamic model, panel unit root tests (CADF and CIPS) are applied. The results indicate that all key
variables are stationary at levels, which validates the use of dynamic panel techniques such as GMM and nonlinear PSTR
without the risk of spurious regression. The dynamic structural model is then estimated, yielding the following key results:
the coefficient on financial development is negative and statistically significant in both the short run (—0.283) and the long
run (—0.472), indicating a robust inequality-reducing effect of financial development. The demographic structure variable has
a positive and significant effect (0.189 in the short run and 0.341 in the long run), suggesting that ageing dynamics exert

upward pressure on inequality. The interaction term between financial development and demographic structure is also
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positive and significant (0.124 short-run, 0.237 long-run), implying that demographic ageing attenuates the inequality-
reducing impact of financial development. Lagged inequality is significant as well, confirming the persistence and path
dependence of income distribution.

Discussion and Conclusion

The findings, based on a combination of advanced dynamic panel econometrics, structural modelling and scenario-based
simulations, show that the relationship between financial development and income inequality in resource-dependent
economies is far from linear or straightforward. It cannot be adequately captured by standard neoclassical models. Instead,
it emerges within a complex web of financial, demographic and institutional dynamics and is highly contingent on institutional
quality, the nature of resource rents, historical development trajectories and demographic profiles. Recent empirical work in
the fields of financial development, natural resources and inequality aligns with this view and supports the idea that inequality
in resource-based economies is a systemic outcome of interacting financial processes, demographic cycles, institutional
configurations and governance patterns rather than a function of any single factor.

Within this framework, financial development is neither intrinsically inequality-reducing nor inherently inequality-
increasing; it is a context-dependent force whose direction and magnitude are shaped by institutional, structural and
demographic conditions. The macro-level results from the dynamic structural models—combining system GMM, threshold
and smooth transition approaches—indicate that financial development has a dual and conditional effect on inequality. On
the one hand, when financial development translates into broader financial inclusion, more equitable access to formal credit,
lower transaction costs and stronger support for productive investment, it can significantly reduce income inequality. This
tends to occur in settings where financial markets are oriented toward supporting productive sectors, small and medium-
sized enterprises and technological upgrading. On the other hand, in the absence of effective supervision, robust regulation
and transparency, financial development can channel resources into speculative activities, facilitate rent extraction and
concentrate financial wealth in the hands of a narrow elite, thereby exacerbating inequality. Recent studies on nonlinear
finance—inequality relationships confirm this pattern and challenge the naive assumption that “more finance is always
better.”

Demographic structure emerges as a pivotal factor. In younger economies with dynamic labor markets and strong demand
for productive employment, financial development can reduce inequality through channels such as youth entrepreneurship,
human-capital accumulation and faster diffusion of digital financial technologies. However, in ageing societies, rising pension
burdens, higher health-care costs, lower aggregate saving and diminished appetite for long-term, risky investments can
constrain the effectiveness of financial development in reducing inequality. The positive and significant interaction between
financial development and demographic structure found in this study indicates that population ageing weakens the
inequality-reducing potential of financial development. This suggests that even if a country succeeds in improving financial
indicators, adverse demographic trends may neutralize part of the gains in terms of inequality reduction. As such,
demographic dynamics are not merely control variables but strategic determinants of cross-country differences in how
finance translates into distributional outcomes.

Institutional quality and governance play an equally central role. In countries with stronger institutions, enhanced rule of
law, effective anti-corruption mechanisms and higher financial transparency, financial development tends to be channeled

toward productive and inclusive uses and thus contributes to lowering inequality. In contrast, in resource-dependent




NEDHER ET AL.

economies suffering from weak governance, regulatory capture and entrenched rent-seeking, financial development often
serves to reinforce the economic power of already dominant groups. The international evidence for resource-rich countries
shows that without a minimum institutional threshold, financial development is unlikely to function as a developmental and
equality-enhancing force. This underscores the importance of institutional reforms as a precondition for leveraging finance
as a driver of inclusive development.

The analysis of transmission mechanisms reveals that the impact of financial development on inequality operates through
multiple channels rather than a single, linear pathway. At least five mechanisms can be identified: access to credit, risk
management, human capital, financial innovation and asset distribution. Where development of the financial system
translates into improved access to credit and savings instruments for low-income groups, the inequality-reducing effect is
more pronounced. Where it primarily benefits upper-income segments and speculative activities, financial development
becomes inequality-increasing. Likewise, risk-management tools (insurance, hedging, social protection) can enhance the
resilience of vulnerable households, but asymmetries in access to such tools can themselves reinforce inequality.

One of the most important findings of the study is the confirmation of nonlinear and threshold effects in the finance—
inequality relationship. The results indicate that up to a certain level—what might be called “insufficient financial
development”—increases in financial development can help reduce inequality. Beyond that level, however, if regulatory and
institutional capacity does not keep pace, further financial deepening can lead to a reversal, raising inequality instead. In
resource-dependent economies, this pattern is further complicated by commodity price volatility, budgetary dependence on
resource revenues and cyclical macroeconomic instability, making the transition from an “inequality-worsening finance”
phase to an “inequality-reducing finance” phase more complex and prolonged.

The cross-country evidence also shows substantial regional and structural heterogeneity. Some countries have used
resource revenues as a platform for diversification and structural transformation, enabling financial development—combined
with institutional reform and human-capital investment—to reduce inequality. Others have remained heavily locked into
rent-based models, where financial development has had an asymmetric and inequality-enhancing profile. This heterogeneity
invalidates the idea of a “one-size-fits-all” policy recipe and highlights the necessity of context-specific financial development
strategies tailored to each country’s resource profile, demographic structure and institutional capacity.

From a temporal perspective, the effects of financial development on inequality are clearly phase-dependent. In the short
run, financial shocks, sudden liquidity changes, inflows of short-term capital and asset-price volatility may increase inequality.
Over the medium and long run, however, if financial development is accompanied by human-capital accumulation,
institutional learning and gradual improvement in governance, the overall direction of its impact can shift toward reducing
inequality. This aligns with recent international evidence on the long-term distributional effects of financial and institutional
reforms.

In policy terms, the results suggest that financial development in resource-dependent economies can only serve as a
sustainable inequality-reducing instrument when it is embedded in a broader strategy built on three pillars: deep institutional
reform, active demographic policies and targeted investment in human capital. Supply-side financial policies focused merely
on expanding credit volumes or enlarging the financial sector, without strengthening supervisory frameworks, transparency
and accountability, risk generating unintended and even regressive outcomes. Moreover, without explicit attention to ageing

trends and demographic pressures, financial development may end up primarily financing rising welfare and pension costs
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rather than expanding opportunities for younger generations. International organizations and recent policy reports reinforce
this concern, emphasizing the need to align financial, institutional and demographic policies.

In sum, the study contributes both theoretically and practically. Theoretically, it advances the literature by documenting
a context-dependent, nonlinear and threshold-based relationship between financial development, demographic structure
and income inequality in resource-dependent economies. Practically, it offers a foundation for designing coherent financial,
institutional and demographic policies that treat financial development not as an end in itself, but as a tool in the service of
human development, inequality reduction and more sustainable use of natural resources.
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