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Abstract
This study examined the effects of natural resource endowment on institutional quality in Nigeria, using secondary annualised data ranging from 1996 to 2024.  The Augmented Dickey-Fuller, Phillips-Perron, and Andrew Zivot tests were carried out to assess unit root properties and structural breaks. The annual data were analysed through Autoregressive Distributed Lag models, Error Correction Mechanisms, and Pairwise Granger causality tests. The long-run ARDL results indicated that natural resource endowments positively affected institutional quality (β = 0.280, p = 0.068). Gross fixed capital formation and school enrollment played supportive roles in institutional development. The findings highlight that investments in human capital through education and skills development, along with robust institutional frameworks, transparency, anti-corruption strategies, and enhanced regulatory capabilities, are deemed essential. Finally, a well-coordinated, long-term strategy that embraces resource management, governance, and human capital development is essential for Nigeria to convert its natural resource endowments into sustainable, inclusive, and resilient growth.
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INTRODUCTION
1. Background to the Study
Nigeria's over-reliance on oil revenues has led to weak diversification, making the economy vulnerable to global oil price fluctuations. This dependence fosters corruption, rent-seeking behaviours, and misallocation of resources, hindering sustainable growth. Moreover, resource rent dynamics often lead to the "resource curse," which hinders sectors such as agriculture and manufacturing. Weak institutions can undermine policy effectiveness and hinder diversification efforts. The relationship between natural resource endowments, institutional quality, remains unclear in the economic literature. Studies suggest that institutions have a significant impact on economic growth, particularly in resource-rich nations. Strong institutions are required for transforming resource wealth into sustainable development, as they establish the frameworks for governance, property rights, and economic policies (Tambovtsev, 2021).  Effective institutions can mitigate the adverse effects often associated with resource dependence, such as corruption and economic volatility (Mehlum et al., 2006b; Soula et al., 2023).
An institution is “a well-established body with a formal role, status or a set of rules that ensure regular and predictable behaviour otherwise known as the rule of the game” (North, 1990). Institutions play a vital role in shaping economic outcomes in countries with abundant natural resource endowments. The effectiveness, efficiency, and integrity of governance structures and processes within a country explain what institutional quality portends. Credible institutions are characterised by transparent and accountable governance, the rule of law, protection of property rights, and effective public services that shape economic performance, influencing both incentives for investment and efficient management of resources (Acemoglu, 2001; Idris, 2023). Institution refers to “the humanly devised constraints that structure political, economic and social interaction” (North, 1991).  
Natural resources constitute a significant source of national wealth for countries endowed with these resources. Traditionally, economists have argued that resource-endowed countries experience more sophisticated growth than resource-poor countries, as resource rents can serve as a productive asset and help finance key sectors of the economy, ultimately benefiting citizens (Oliver et al., 2022). In reality, the outcomes from many resource-endowed countries have revealed that the endowments of natural resources are insufficient to achieve the necessary economic progress (Adu, 2011).  The posits that resource abundance often leads to adverse outcomes, including poor economic performance, corruption, rent-seeking, political instability, and ineffective governance (Augustin & Dede, 2019). The resource curse theory suggests that natural resources can harm economic performance, leading to the Dutch Disease. A development where an increase in revenues from natural resources leads to a decline in other sectors, particularly manufacturing and agriculture. The term originated from the Netherlands' experience in the 1960s, following the discovery of natural gas, which boosted the economy but diminished other sectors (Corden & Neary, 1982). The influx of foreign currency strengthens the national currency, making exports from other industries less competitive globally (Sachs & Warner, 1997). For instance, Nigeria, with significant oil reserves, illustrates the Dutch Disease; its overreliance on oil has inhibited agricultural growth and economic diversification (Osagie, 2019). 
[bookmark: _Hlk195014801]Zalle (2019) opined that natural resources would prevent the development of respectable property rights and deprive people of institutional reforms that are the incentives to economic growth. This, in turn, leads to the institutional curse of natural resources, as reflected in poor economic performance (Sala-I-Martin & Subramanian, 2008). Furthermore, Isham et al. (2005) demonstrate that countries rich in natural resources tend to be captivated with high levels of corruption and experience other problems that are associated with resource-driven factors. Natural resources also undermine institutional development because governments use natural resource rents to appease dissent, shift public accountability and counter pressures for institutions (Oliver et al, 2022). In addition, Sachs and Warner (1997) showed that the best-endowed countries in terms of natural resources are those with the lowest quality of institutions due to corrupt activities reflecting the inefficiency of institutions. This is because the abundance of natural resources aids rent-seeking activities in public services. 
The interaction between natural resources and institutional quality is critical when assessing economic performance in Nigeria.  High-quality institutions, such as strong governance, legal 
systems, and transparent policies, are essential for effectively managing resource wealth and avoiding the resource curse (Collier & Hoeffler, 2004, 2005, 2007, 2009; Collier, 2010). Nigeria's vast oil reserves have generated revenue but often coexisted with corruption, weak institutions, and economic mismanagement (Autry & Oshan, 2018). For example, despite being Africa’s largest oil producer, Nigeria's GDP growth remains vulnerable due to institutional challenges, leading to corruption levels ranked among the highest globally (Transparency International, 2022). 

2.0 Literature Review
This section reviews the literature on the interactions between institutional quality and natural resource endowments, and their impact on economic performance, drawing on conceptual, theoretical, and empirical studies. It examines various scholarly definitions and theories related to the subject, focusing on institutional frameworks, natural resource endowments, and economic performance in both developed and emerging economies, including Nigeria. It reviews existing empirical studies, underscoring how these factors have influenced economic outcomes over time and highlights the theoretical framework that underpins the study. Additionally, the chapter identifies gaps in the literature, offering insights into areas that require further research through a comprehensive analysis of conceptual, theoretical, and empirical work.
The pioneer of the theory in institutional economics, North (1991), describes institutions as a set of rules, compliance procedures, and moral and ethical behavioural norms designed to constrain individuals' behaviour in the interests of maximising the wealth or utility of principals. They are practices that bring precincts into our actions through rules and organisations developed in social life to direct how we should behave and to lead social life.
The importance of institutional quality in supporting investment and economic growth cannot be overstated (Adenuga, 2023). Therefore, the quality of institutions is crucial for formulating effective policies and implementing to achieve political, social, and economic progress (Victor et al., 2021). 
2.1 Measurement of Institutional Quality 
Based on the World Governance Indicator (WGI), the rule of law, government effectiveness, control of corruption, regulatory quality, voice and accountability, and political stability are the governance indices measured by institutional quality. Institutional quality can be measured through several dimensions. While there is no single preferred index in measuring institutional quality, various indicators and indices have been developed by researchers and organisations, among which the following are notable: 
i. Transparency International's Corruption Perception Index (CPI): This index ranks countries based on perceived levels of public sector corruption. In 2022, Nigeria scored 25 out of 100, indicating high levels of corruption (Transparency International, 2022). The CPI serves as a crucial measure of institutional quality by highlighting transparency and accountability within government institutions.
ii. World Bank Governance Indicators: The World Bank publishes several governance indicators, including voice and accountability, political stability, government effectiveness, regulatory quality, rule of law, and control of corruption. 
iii. The Ease of Doing Business Index: This index, developed by the World Bank, assesses the regulatory environment for businesses across various countries. Although the ease of doing business dimension reflects specific institutional components, such as property registration and tax payment, it is a useful indicator of overall institutional quality. 
iv. 
2.2. Resource Endowment
Natural resources are materials created in nature that humans utilise. Natural resource endowments refer to the abundance and availability of natural resources within a geographical area, including minerals, forests, water, and fertile land. These resources are crucial for economic development, influencing a country's growth trajectory, investment opportunities, and trade patterns. They include natural substances (e.g., soil, water) and energy sources (e.g., coal, gas) that contribute to the economic satisfaction of human needs (Barsch & Bürger, 1996; Minc, 1976; Angelica, 2018). 
The country's primary resource is crude oil, making Nigeria the largest oil producer in Africa and contributing over 90% of its foreign exchange earnings (OPEC, 2021). The oil sector accounts for approximately 8% of Nigeria's Gross Domestic Product (GDP), but it has a significant multiplier effect on other sectors through government spending and foreign exchange earnings. In 2020, Nigeria produced approximately 1.5million barrels of oil per day (NBS, 2021). As noted by Adeleke (2022), “The oil sector has transformed Nigeria’s economic landscape, fueling growth, investment, and infrastructure development.” The revenue generated from oil exports has financed various social programs, infrastructure projects, and foreign reserves. However, it has also led to challenges such as over-dependence on oil and the “Dutch Disease” phenomenon. Natural gas is another vital resource, with Nigeria having the ninth-largest reserves globally, facilitating both domestic power generation and international exports (World Bank, 2020). Minerals such as tin, limestone, and coal also make substantial contributions to the economy. For instance, Nigeria ranks among the world's top tin producers, particularly in Jos, Plateau State. The solid minerals sector has the potential to generate about $3 billion annually. The country has also begun exploring its gold reserves, with several companies engaging in artisanal and small-scale mining operations, thereby promoting local economic development (Nigerian Minerals and Mining Act, 2007). Agricultural resources are vast, producing a variety of crops, including cocoa, cassava, yams, maize, and palm oil. Agriculture employs about 70% of the Nigerian population, and it is vital for food security (World Bank, 2021). According to a 2021 report by the Food and Agriculture Organisation, Nigerian cassava has the potential to significantly contribute to the nation’s GDP if processed into various forms, such as flour and starch, thereby adding higher economic value (FAO, 2021; Adeleke, 2022).
2.3 Measurement of Natural Resources and the Indicators
The measurement of natural resources is a critical aspect of economic analysis, as it informs policymakers, businesses, and scholars about the availability, quality, and value of these resources. Natural resources can be classified into two broad categories: renewable and non-renewable resources. Renewable resources, such as forests, fisheries, and water, can regenerate and are often measured by their sustainable yield. Non-renewable resources, such as fossil fuels and minerals, are finite and are typically measured in terms of reserves, extraction rates, and depletion rates. Some of the approaches for measuring natural resources include: Physical Measurement (FAO, 2020), Economic valuation (Abdulrazak et al., 2016), Total Economic Value (TEV). 
2.4 New Institutional Economic Theory (NIET) 
The New Institutional Economics emerged in the late 20th century, primarily through the work of scholars such as Ronald Coase, Douglass North, and Klein.  New Institutional Economics posits that economic performance is significantly affected by institutions, which are viewed as the rules of the game in a society (North, 1991). It provides a better understanding of the institutions of social, political, and commercial life (Klein, 1999). North opines that economic development can be achieved through concerted efforts to establish strong institutional frameworks (North, 1991). A strong legal institution (property rights) builds confidence in individuals to invest without dissimulation, thereby promoting economic growth. For instance, the economic transformation of Botswana, as highlighted by Acemoglu, Johnson, and Robinson (2004) in their seminal work on the role of institutions, demonstrates how Botswana has maintained a stable democratic government and strong protection of property rights, achieving significant economic growth since gaining independence.
2.5 Theoretical Link between Institutional Quality and Natural Resources 
The resource curse theory posits that countries endowed with abundant natural resources often experience slower economic growth, authoritarian governance, and poorer development outcomes than countries with fewer natural resources. A study by Sachs and Warner (1997) highlighted the phenomenon of the resource curse, indicating that resource-rich nations tend to have lower economic growth rates than resource-poor ones. The relationship between institutional quality and natural resources is pivotal in discussions of economic development. Strong institutions help to manage resources effectively, reducing the resource curse (Ross, 2015; Mehlum et al., 2006). Resource endowment does not guarantee that a country will realise socioeconomic development unless there are good quality institutions in place (Olander, 2019). Countries rich in natural resources often exhibit poor economic performance due to weak institutions, which can lead to corruption and inefficient resource management (Sachs & Warner, 1995). Strong institutions can enhance resource management, as evidenced by Botswana, which effectively utilised diamond revenues to promote economic stability and growth (Acemoglu, Johnson & Robinson, 2003). Improving institutional quality, such as transparency and the rule of law, correlates with better economic outcomes in resource-rich nations. Norway, with its high institutional quality, can effectively leverage oil revenues to support public welfare and sustainable development. A low level of institutional quality in Nigeria exacerbated the mismanagement of oil wealth, leading to economic misfortunes (Ross, 2015; Mehlum et al., 2006). Thus, robust institutions are essential for translating natural resource wealth into sustainable economic growth.
2.6 New Structural Economic Theory of Growth 
New Structural Economics Theory (NSET) presents a framework for economic development, emphasising the roles of institutions, structural changes, and market forces in growth. Economic growth is most effective when countries capitalise on their comparative advantages in specific sectors. According to Lin (2012), the optimal path for economic development is for a country to build on its endowments, both natural resources and human capital, while simultaneously enhancing its institutional framework. New Structural theory provides a lens to analyse how Nigeria can effectively translate its natural and human resources, coupled with a strong institutional framework, into sustainable growth. Better institutions lead to better economic performance by fostering investment and entrepreneurship (Acemoglu et al., 2001). Furthermore, a study by Haussmann and Rodrik (2003) supports the relevance of structural transformation in developing economies, finding that countries that effectively identify and exploit their unique structural characteristics can accelerate their growth trajectories. According to a World Bank report (2020), countries that underwent substantial structural shifts experienced a 1.5 times increase in GDP growth rates compared to those that maintained moribund structures. In the same vein, a United Nations, 2025 report indicated that diversification in the export sector can lead to more robust economic development, with a 2% increase in GDP for every 10% increase in diversifying exports (UNCTAD, 2023).
2.7 Empirical Review
The empirical reviews in this study consider various reviews across the globe, Africa, West Africa and down to single study cases in Nigeria that examined the impact of natural resource endowment on institutional quality.
Jonathan et al. (2022) examined the mediating role of resource governance (RESOGV) in the relationship between institutional quality and resource-based economic sustainability (RES) in 80 resource-endowed economies from 2010 to 2017, using ordinary least squares. The study found significant differences in institutional quality, RESOGV, and RES across countries with varying economic development levels. While institutional quality had a marginal impact on RES, this influence was significantly amplified when partially and complementarily mediated by RESOGV. The research highlights the crucial role of host governments in enhancing institutional quality. 
Mohammed (2023) examines the impact of institutional quality indices on economic growth in Sub-Saharan African countries, utilising panel data from 31 nations between 1991 and 2015, and employing a two-step system-GMM estimation technique. The research employs principal component analysis to refine institutional indicators, revealing that investment-promoting and democratic and regulatory institutions positively influence economic growth, while conflict-preventing institutions do not significantly affect growth. The findings advocate for ongoing institutional reforms in the region to bolster economic development.
Aljarallah (2019) examines how natural resource rents and institutional quality affect human capital using a cointegration and error correction model through the ARDL approach. Corruption and law and order serve as proxies for institutional quality. The results show that a 1% rise in resource rents and corruption reduces human capital by 0.16% and 0.14% in the long term. Additionally, current corruption and lagged resource rents negatively impact human capital in the short term, while law and order positively influences human capital in both time frames, highlighting the critical need to prioritize education for long-term sustainability.
Adegboye and Fagbemi (2017) employed a dynamic panel System Generalised Method of Moments (SGMM) to analyse the impact of natural resources and institutions on financial development in Sub-Saharan Africa. Their findings indicate that substantial natural resource rents have a negative impact on financial development, both directly and indirectly, by weakening institutions. Conversely, low institutional quality hinders the financial system's ability to channel natural resource gains. 
Ferede (2025) analyses the impact of natural resource rents, institutional quality, and foreign direct investment (FDI) on human capital development in Sub-Saharan Africa from 2010 to 2022. The region saw growth rates of 10% in natural resource rents, 4.5% in FDI, and 1.8% in human capital, with institutional quality scores indicating weakness. The study finds that institutional quality negatively affects human capital, while factors like government effectiveness and political stability, along with prior education levels, positively influence it. Overall, weak institutions and resource rents hinder human capital development, whereas strong institutions enhance it.
Ruba (2020) investigates the impact of natural resource dependency and institutional quality on human capital in Gulf Countries from 1984 to 2014 using an autoregressive distributed lag (ARDL) method. It finds that natural resource dependency negatively affects human capital in Kuwait, UAE, and Saudi Arabia, while corruption has a significant long-term adverse effect on human capital specifically in Kuwait and Saudi Arabia.
Akomolafe (2024) examines the influence of natural resource endowments and institutional quality on external debt in nine African countries from 1996 to 2019, employing feasible generalised least squares (FGLS). The study utilised control of corruption and government effectiveness as indicators of institutional quality. The findings indicate that natural resource rents correlate with increased external debt, while improved control of corruption and government effectiveness contribute to their reduction. Nonetheless, the moderating effects of institutional quality on natural resource rent do not fully offset the positive relationship between natural resources and external debt. 
 Mohammad (2024) examines the roles of urbanisation, development level, and openness on institutions in Bangladesh, employing an autoregressive distributed lag (ARDL). The study employed two measures of institutional quality between 1996 and 2022, proxying institutional quality through Principal Component Analysis (PCA) and the average of the six World Governance Indicators (WGIS). For each indicator of institutional quality, three models were estimated, resulting in a total of six models. The impact of urbanisation on institutional quality is consistent in terms of sign and significance across all six models. The findings show that per-capita income has a significant negative impact. In contrast, openness has positive effects, and urbanisation has a significant negative effect in all six models over the long term. 
Oliver et al. (2022) investigates the impact of natural resource dependence on institutional quality in sub-Saharan Africa from 2005 to 2019, revealing a negative correlation. Their findings support the rent-seeking theory and indicate that dependence on natural resources undermines institutional quality. Conversely, employment, education, and Foreign Direct Investment (FDI) positively influence institutional quality. The study advocates for policies that promote the modernization and diversification of economies in SSA, reducing reliance on natural resources to foster growth in other sectors.
José et al. (2020) investigate determinants of institutional quality. They applied the generalised method of moments (GM). They found that institutional quality is influenced by variables that can be adjusted through public policy, such as income per capita, international openness, education, taxation, and patterns of income distribution. Furthermore, after accounting for multicollinearity, education emerges as a significant and positive factor, confirming its role in promoting the dynamic efficiency of institutions. The study suggests the need for policies to improve institutional quality, as the observed variables are amenable to government action. Moreover, Ojeka et al. (2020) investigate the effects of corruption perception, institutional quality, and performance of listed companies in Nigeria from 2013 to 2017, using the Generalised Method of Moments (GMM). The study uses the Transparency International Corruption Perception Index as the baseline for analysis, which evaluates the corruption practices of public officials and politicians to capture institutional quality, and Principal Component Analysis (PCA) of six governance indicators. The results suggest that corruption and institutional quality weaken firms' market and accounting performance in Nigeria. The finding suggests that Nigeria needs more effective mechanisms to curb corruption practices and enhance its institutions. 
Igbakula et al. (2021) analyse the impact of institutional quality on Nigeria's economic growth from 2001 to 2019 using the Autoregressive Distributed Lag model. Their findings, confirmed by the Pesaran, Shin, and Smith Bounds test, indicate a long-run relationship between institutional quality and economic growth, with institutional quality negatively affecting economic growth. The study's error correction term suggests that economic growth slowly reverts to its long-run equilibrium following any imbalance.
Ukwueze et al. (2021) investigate the impact of institutional quality on multilateral aid in Nigeria. The study employed the autoregressive distributed lag (ARDL) bounds testing technique using data from the ICRG, WGI, Transparency International, and the World Development Indicators (WDI). The findings indicate that institutional quality variables do not influence multilateral aid in Nigeria, except for the independence of the judiciary, which appears statistically significant. Furthermore, the short-run analysis indicated that almost all variables had a statistically significant influence on multilateral aid. The study therefore recommends that donor agencies should consider other crucial factors that negatively affect development aid, such as politics, location, and colonial history. 
 2.8 Research Gap
The relationship between natural resource endowment and Institutional quality remains unclear. Many existing studies often explore these elements in isolation. For instance, works like Gylfason (2001) and Sachs and Warner (1995) discuss the resource curse phenomenon expansively, indicating that countries with natural resource endowments often suffer from poor economic performance due to weak institutions. Conversely, authors such as Rodrik (2008), José et al. (2020), and Sharma (2022) emphasise the role of institutional quality as a critical driver of economic growth, arguing that better governance can lead to improved economic outcomes. However, there is limited empirical exploration of how these two variables interact specifically within the Nigerian context. The growth of an economy is one of the important goals of macroeconomic policy. Scholars have extensively assessed the impact of natural resources on growth, while also taking into account institutional frameworks. However, not many of them have examined the peculiarities of Nigeria in their discussions. 
Furthermore, previous studies have shown that poor institutional frameworks hinder the economic benefits derived from natural resources. However, the moderating effect of institutional quality on the relationship between natural resource endowment and economic outcomes in the Nigerian context remains under-researched. Most studies employ either cross-country analysis or fail to incorporate Nigeria's unique conditions, including ethnic diversity, political instability, and economic policies. Therefore, this identified research gap provides robust opportunities for this study to inquire, paving the way for practical policy recommendations and ensuring that Nigeria's wealth in natural resources is translated into sustainable economic development through governance reforms. 
3. Theoretical Framework and Methodology
The study is anchored on the new structural economic theory propounded by Justin Yifu Lin in 2011. It provides a solid foundation by focusing on the structure of economic systems, including industries, institutions, resource endowments, and technological progress, to address the dynamic interactions and offer a path for economic diversification in Nigeria. Ju et al. (2015) suggest that economic growth involves transitioning from lower to higher productivity, and accelerating capital accumulation is achieved through comparative advantages and strong institutional frameworks.
Furthermore, a study by Haussmann and Rodrik (2003) supports the relevance of structural transformation in developing economies, advocating that countries that effectively identify and exploit their unique structural characteristics can fast-track their growth trajectories.
 This study adopts a fundamental Cobb-Douglas production function, which relates inputs to output with particular attention paid to technological progress and structural changes as outlined below:
                                                                                                    (3.1)
Where Y is output, K is the capital stock, L is labour, and A represents the level of technology or total factor productivity. 
                                                                                    (3.2)
Economic growth is driven by a combination of physical capital and augmented labour through technological advancements over time. 
                                                                                      (3.3)
A(t) evolves according to technological change.
                                                                                                (3.4)
Where ∅ and β are the parameters denoting technological growth dynamics.

                                                                                               (3.5)
Where: I(t) = investment at time t
                = depreciation rate           
Economic growth can be achieved through investment, which depends on expected profitability, policies, and structural infrastructure. Investment fuels capital accumulation, expanding a nation's stock of capital goods such as infrastructure, technology, and machinery. Barro and Sala-i-Martín (2004) submit that long-term investments boost economic development, productivity, and lower prices.
The equation  represents the change in capital stock over time, influenced by investment  and depreciation . Institutional quality, such as property rights, governance, and legal systems, affects  by influencing investment efficiency and allocation. Strong institutions with improved reforms attract both domestic and foreign investment and boost capital accumulation (World Bank, 2020). Natural resource endowments, such as oil reserves, directly impact  by providing substantial resource rents, which can either promote growth or lead to a resource curse (Sachs & Warner, 1995). Hence, achieving sustainable economic growth goes beyond the accumulation of capital stock; institutional factors creating an enabling environment for effective management of resource endowments are also crucial.
Furthermore, a study by Haussmann and Rodrik (2003) underscores the relevance of structural transformation in developing economies, arguing that countries that effectively identify and exploit their unique structural characteristics can fast-track their growth. Economic growth can be achieved through investment, which depends on expected profitability, policies, and structural infrastructure. Investment fuels capital accumulation, expanding a nation's stock of capital goods such as infrastructure, technology, and machinery. Barro and Sala-i-Martin (2004) argue that long-term investments boost economic development and productivity and lower prices.                          
	Model Specification 
[bookmark: _Hlk219308563]Following the new structural economic theory and in line with the studies of Grabowski and Self (2021) and Oliver et al (2022), the following AutoRegressive Distributed Lag (ARDL) and Toda-Yamamoto causality test models for each of the objectives were specified.
 Natural Resource Endowment and Institutional Quality
To examine the dynamic relationship between natural resource endowment and institutional quality, institutional quality is modelled as a function of natural resource endowment, economic performance, trade openness, foreign direct investment, capital formation, and secondary school enrolment as a proxy for human capital development. The functional form is specified as:
INQ = f(NRE, GDPPC, LTRO, FDI, GFCF, SSE)                  (3.6)
where INQ represents the institutional quality index, NRE denotes natural resource endowment measured by resource rents as a percentage of GDP, GDPPC is real GDP per capita, LTRO captures trade openness measured as total trade as a percentage of GDP, FDI represents foreign direct investment inflows, GFCF denotes gross fixed capital formation, and human capital development through secondary school enrolment.
The dynamic model is specified as: 
INQₜ = α₀ + α₁ INQₜ₋₁ + α₂ NREₜ +α₃ GDPPCₜ + α₄ LTROₜ + α₅ FDIₜ +
 α₆ GFCFₜ + α₇ SSEₜ + εₜ                                                                                              (3.7)
In equation 3.2, models institutional quality as a dynamic function of its own past value and key economic and structural variables. The constant term α₀ captures the baseline level of INQ, while α₁ reflects the degree of persistence in INQ. The coefficient α₂ measures the effect of NRE on INQ. The parameter α₃ captures the impact of GDPPC on INQ. Trade openness, represented by LTRO and captured by α₄, reflects the extent to which external trade exposure shapes institutional standards and regulatory practices. The coefficient α₅ measures the contribution of FDI to INQ. The parameter α₆ represents the effect of GFCF on INQ. Finally, α₇ measures the influence of SSE on INQ, highlighting the role of human capital development in improving governance quality. The disturbance term εₜ captures exogenous shocks and other institutional influences not explicitly included in the model.
To distinguish between short run dynamics and long run equilibrium relationships, the ARDL error correction representation is specified as:
ΔINQₜ = ϕ₀ + Σᵢ ϕ₁ᵢ ΔINQₜ₋ᵢ + Σᵢ ϕ₂ᵢ ΔNREₜ₋ᵢ + Σᵢ ϕ₃ᵢ ΔGDPPCₜ₋ᵢ + Σᵢ ϕ₄ᵢ ΔLTROₜ₋ᵢ + Σᵢ ϕ₅ᵢ ΔFDIₜ₋ᵢ + Σᵢ ϕ₆ᵢ ΔGFCFₜ₋ᵢ  + Σᵢ ϕ₇ᵢ ΔSSEₜ₋ᵢ + λ₁ INQₜ₋₁ + λ₂ NREₜ₋₁ + λ₃ GDPPCₜ₋₁ + λ₄ LTROₜ₋₁+ λ₅ FDIₜ₋₁ + λ₆ GFCFₜ₋₁ + λ₇ SSEₜ₋₁ + νₜ                                           (3.8)
Equation (3.3) expresses the change in institutional quality (ΔINQₜ) as a function of several clearly defined parameters. The constant term ϕ₀ captures the autonomous component of industrial output growth. The coefficients ϕ₁ᵢ measure the short run effects of past changes in industrial output itself, while ϕ₂ᵢ, ϕ₃ᵢ, ϕ₄ᵢ, ϕ₅ᵢ, ϕ₆ᵢ and ϕ₇ᵢ represent the short run dynamic impacts of changes in natural resource endowment (ΔNREₜ₋ᵢ), gross domestic product per capita (ΔGDPPCₜ₋ᵢ), log of trade openness (ΔLTROₜ₋ᵢ), foreign direct investment (ΔFDIₜ₋ᵢ), gross fixed capital formation (ΔGFCFₜ₋ᵢ) and secondary school enrolment (ΔSSEₜ₋ᵢ) respectively. The coefficients λ₂, λ₃, λ₄, λ₅, λ₆, and λ₇ measure the long run effects of natural resource endowment, GDP per capita, Trade openness, foreign direct investment, gross fixed capital formation, and secondary school enrolment on institutional quality. Specifically, λ₁ measures the speed and direction of adjustment of institutional quality toward long run equilibrium. A negative and statistically significant λ₁ indicates convergence following short term disturbances.  Finally, the error term νₜ captures random shocks and omitted influences that affect institutional quality but are not explicitly included in the model. These parameters jointly indicate the extent and direction of long run equilibrium adjustment.
To determine the direction of causality and because the variables are I(0) and I(1), the Toda-Yamamoto causality test equations were specified  thus;
 (3.9a)

        (3.10b)

  (3.11c)

 (3.12d)

  (3.13e)

 (3.14f)

  (3.15g)

In equations (3.4a) to (3.4g), each variable—INQₜ, NREₜ, GDPPCₜ, LTROₜ, FDIₜ, and SSEₜ—is expressed as a function of its own lagged values and the lagged values of all other variables in the system. 
In the Toda-Yamamoto augmented VAR framework, p represents the optimal lag length of the VAR system, typically determined using information criteria such as AIC, BIC, or HQ, to capture the dynamic interactions among variables without overfitting. The terms c₁ to c₇ are the intercepts in each equation, accounting for the autonomous component of each dependent variable, while ζₜ denotes the white noise residuals, capturing random shocks or unobserved influences. When any variable is integrated of order one, I(1), the VAR is augmented by d_max, the maximum order of integration among the variables, usually one, to ensure that Wald tests for Granger causality remain valid. Granger causality is then tested by examining the joint significance of the coefficients on the lagged explanatory variables in each equation; rejection of the null hypothesis that these coefficients are jointly zero indicates that the explanatory variables have predictive power over the dependent variable, confirming the presence of Granger causality.
Table 3.1: Description of Variables in the Study
	Variable
	Code
	Description and Measurements
	Source

	GDP per capita
	GDPPC
	Calculated by dividing a country’s GDP by its population, showcasing the nation’s economic value on a per-person basis.
	WDI

	Rule of Law
	RL
	Perception of the extent to which agents have confidence in and abide by the rules of society.
	WGI

	Government Effectiveness
	GE
	Perceptions of the quality of public services, civil service, and the degree of its independence from political pressures.
	WGI

	Regulatory Quality
	RQ
	Perception of the ability of the government to formulate and implement sound policies and regulations that permit and promote private sector development.
	WGI

	Voice & Accountability
	VA
	Perception of the extent to which a country’s citizens can participate in selecting their government, freedom of speech and association, and the independence of the media.
	WGI

	Control of Corruption
	CC
	The extent to which public power is exercised for private gain.
	WGI

	Political Stability
	PS
	Measures the perception of the likelihood of political instability, politically motivated violence, or terrorism.
	WGI

	Secondary School Enrolment
	SSE
	Measured as the net % of secondary school enrolment.
	WDI

	Foreign Direct Investment
	FDI
	Measures the net flows as a percentage of GDP.
	WDI

	Trade Openness
	TRO
	Sum of imports and exports as a percentage of GDP.
	WDI

	Natural Resource Endowment
	NRE
	Total natural resource rents as a percentage of GDP, including oil, gas, mineral, and forest rents.
	WDI

	Gross Fixed Capital Formation
	GFCF
	Total investment in fixed assets, plus net changes in the level of inventories, measured as a percentage of GDP.
	WDI


Note: WDI represents World Development Indicators, and WGI represents World Governance Indicators.
Source: Author’s Compilation 2026.
3.4 Justification for Employing the Principal Component Analysis
The six Worldwide Governance Indicators: Voice and Accountability, Political Stability, Government Effectiveness, Regulatory Quality, Rule of Law, and Control of Corruption were combined into a single composite index using principal component analysis (PCA). This method extracts the first principal component, which captures the maximum shared variance among the highly correlated indicators (pairwise correlations 0.75–0.95), thereby generating data-driven weights while addressing multicollinearity that would arise from separate inclusion (Langbein & Knack, 2010). PCA reduces dimensionality, mitigates measurement error, and produces a parsimonious measure of institutional quality widely employed in the empirical institutions literature (Emara & Chiu, 2016; Polat, 2020; Ejemeyovwi et al., 2024; Shaharuddin et al., 2024). The resulting index, normalised to a 0–100 scale, serves as the primary measure of institutional quality (INQ) in all specifications, with robustness to equal weighting reported in Appendix C.
3.5 Estimation Technique
[bookmark: _Hlk160382094][bookmark: _Hlk208452993] The estimation phase utilised the ARDL error correction framework to analyse both short-run and long-run dynamics. The key advantages of the bounds testing approach allow for mixed orders of integration [I(0) and I(1)], unlike traditional integration methods that require all variables to be integrated to the same order, usually I(1). Also, the technique is effective with small sample sizes (e.g., 30-80 data points), as it yields more robust, reliable, and super-consistent results. The technique minimises endogeneity issues by operating under the assumption that all variables are endogenous and by involving a single long-run relationship, allowing for clear identification of dependent and independent variables. According to Pesaran, Smith, and Shin (2001), the ARDL approach posits a unique reduced-form equation relationship between the dependent and exogenous variables. Moreover, Toda-Yamamoto Granger causality tests were conducted to examine the direction of causality among natural resource endowment, institutional quality, and economic performance. Model stability was assessed using the CUSUM and CUSUMSQ tests, and a series of diagnostic evaluations covering serial correlation, heteroskedasticity, normality, variance inflation test and CUSUMSQ stability tests were performed to confirm the robustness and validity of the estimated models. All empirical analyses were conducted using EViews 14.
DATA PRESENTATION AND RESULTS
4.1 Preamble
This chapter presents the empirical analysis of the study on the effect of natural resource endowment on institutional quality in Nigeria. The analysis commenced with pre-estimation procedures comprising descriptive statistics and correlation analysis, followed by unit root testing using the Augmented Dickey-Fuller, Phillips-Perron, and Zivot-Andrews approaches to establish stationarity properties. The ARDL bounds testing procedure was subsequently applied to ascertain the existence of long run relationships among the variables.
The estimation phase employed the ARDL error correction framework to capture both short run and long run dynamics, while pairwise Granger causality tests were conducted to examine the direction of causality between natural resource endowment and institutional quality. A series of diagnostic evaluations covering serial correlation, heteroskedasticity, normality and stability tests was performed to confirm the robustness, validity and stability of the estimated models. All empirical analyses were conducted using EViews.
4.2: Principal Component Analysis of Governance Indicators
A composite governance index was constructed using Principal Component Analysis (PCA) on six governance indicators: rule of law, government effectiveness, regulatory quality, voice and accountability, control of corruption, and political stability. PCA reduces dimensionality by extracting the common variation across these indicators. Table 4.1 shows the eigenvalue, variance explained, and loadings of the first principal component, which was used as the governance index in the analysis.
Table 4.1: Principal Component Analysis of Governance Indicators (1996–2024)
	Item
	PC1

	Eigenvalue
	2.8456

	Proportion of Variance Explained
	0.4743

	Cumulative Variance Explained
	0.4743

	
	

	Governance Indicators
	PC1
(Loading)

	Rule of Law (ROL)
	0.4985

	Government Effectiveness (GEF)
	-0.3303

	Regulatory Quality (RQ)
	0.3561

	Voice and Accountability (VOA)
	0.3445

	Control of Corruption (COC)
	0.4627

	Political Stability (POLS)
	-0.4277


Source: Author’s Computation.

Table 4.1 presents the Principal Component Analysis results of governance indicators from 1996 to 2024. The first principal component, with an eigenvalue of 2.8456, accounts for approximately 47.4% of the total variation, indicating a strong common governance factor. Indicators such as rule of law, regulatory quality, voice and accountability, and control of corruption positively load on this component, suggesting that improvements in these areas are interconnected and enhance governance quality. Conversely, government effectiveness and political stability have negative loadings, highlighting their inverse relationship with certain governance dimensions during this period.
4.3: Descriptive Statistics 
[bookmark: _Hlk160020595]This subsection presents an overview of the descriptive statistics for the key variables used in the study, including institutional quality, natural resource endowment, foreign direct investment, trade openness, school enrollment, real GDP per capita, gross fixed capital formation. The detailed results are reported in Table 4.1.1. Due to the high skewness of trade openness, it was subsequently log-transformed to reduce distributional asymmetry and enhance the reliability of the regression estimates
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Table 4.1.1: Descriptive Statistics
	
	GDPPC
	FDI
	NRE
	SSE
	INQ
	GFCF
	TRO
	
	

	 Mean
	 2.079045
	 0.398216
	 13.01583
	 0.924891
	 0.000690
	 9187833.
	 0.373699
	
	

	 Median
	 2.245000
	 0.384849
	 13.04363
	 0.949850
	 0.377500
	 9178168.
	 0.288613
	
	

	 Maximum
	 12.21000
	 0.885559
	 24.93573
	 1.005830
	 1.167700
	 11766417
	 1.792713
	
	

	 Minimum
	-4.018925
	-0.039285
	 4.554107
	 0.811570
	-1.937100
	 6860444.
	 0.066693
	
	

	 Std. Dev.
	 3.216243
	 0.263043
	 5.186866
	 0.068834
	 1.017699
	 1310859.
	 0.338685
	
	

	 Skewness
	 0.650398
	 0.028274
	 0.234732
	-0.383855
	-0.780173
	 0.131179
	 2.702436
	
	

	 Kurtosis
	 4.936012
	 1.958849
	 2.379244
	 1.628439
	 2.085157
	 2.016769
	 11.79835
	
	

	 Jarque-Bera
	 6.573588
	 1.313691
	 0.731929
	 2.985258
	 3.953203
	 1.251319
	 128.8367
	
	

	 Probability
	 0.037373
	 0.518484
	 0.693527
	 0.224781
	 0.138539
	 0.534909
	 0.000000
	
	

	 Observations
	 29
	 29
	 29
	 29
	 29
	 29
	 29
	
	


Note: The table presents descriptive statistics for the key macroeconomic and institutional variables. The statistics include the mean, median, maximum, minimum, standard deviation, skewness, kurtosis, Jarque–Bera statistic, probability, sum, sum of squared deviations, and number of observations. Skewness indicates the asymmetry of the distribution, while kurtosis measures the peakedness. The Jarque–Bera test assesses the normality of the series, with the probability value indicating whether the null hypothesis of normality can be rejected.
[bookmark: _Hlk160030220]Source: Author’s computations, 2026.
The descriptive evidence in Table 4.1.1 presents a clear picture of the behaviour of the study variables over the sample period. Real GDP per capita growth averages 2.08 % (median: 2.25 %), fluctuating widely between a minimum of −4.02 % and a maximum of 12.21 %. The standard deviation (3.22 %) exceeds the mean, reflecting pronounced macroeconomic volatility that mirrors recurrent economic shocks in Nigeria, as documented in the literature (Ndikumana & Boyce, 2011). The distribution is positively skewed (skewness: 0.65) and leptokurtic (kurtosis: 4.94), and the Jarque-Bera probability (0.04) indicates non-normality. Foreign direct investment inflows remain low at 0.40 % of GDP (median: 0.38 %) and vary between −0.04 % and 0.89 %, with a standard deviation of 0.26 %. The distribution is nearly symmetric (skewness: 0.03) and flat (kurtosis: 1.96), with the Jarque-Bera probability (0.52) supporting normality, reflecting a constrained investment environment (UNCTAD, 2023). 
Natural resource endowment averages 13.02 % of GDP (median: 13.04 %) and ranges from 4.55 % to 24.94 %, indicating strong exposure to global commodity cycles (Ross, 2015). The standard deviation (5.19 %) reflects substantial variation. Secondary school enrolment shows a high mean (0.92; median: 0.95) on a zero-to-one scale, with a narrow range of 0.81–1.01 and low standard deviation (0.07). Skewness is slightly negative (−0.38) with a flat distribution (kurtosis: 1.63), and the Jarque-Bera probability (0.22) confirms normality, reflecting steady improvements in human capital development (UNESCO, 2021). 
Institutional quality, measured via normalised PCA scores, averages 0.000690 (median: 0.38) with a range of −1.94 to 1.17 and a standard deviation of 1.02. Skewness (−0.78) and kurtosis (2.09) suggest a moderately left-skewed distribution, with the Jarque-Bera probability (0.14) supporting approximate normality, reflecting governance cycles (Kaufmann et al., 2023).
Gross fixed capital formation averages 9,187,833 (median: 9,178,168), showing wide variation from 6,860,444 to 11,766,417 (standard deviation: 1,310,859), consistent with volatile investment patterns in developing economies (Aghion et al., 2019). Trade openness (TRO) averages 0.37 (median: 0.29), with a range from 0.07 to 1.79 (standard deviation: 0.34), exhibiting strong right skewness (2.70) and leptokurtic peak (kurtosis: 11.80). The Jarque-Bera probability (0.00) confirms non-normality, reflecting oil-export-driven trade swings (IMF, 2022). 

4.4: Correlation Analysis
Prior to conducting the econometric analysis, it is important to examine the relationships among the variables to identify potential associations and multicollinearity issues. Table 4.2.1 presents the pairwise correlation coefficients for all key variables over the sample period 1996–2024. The correlation analysis provides insights into the strength and direction of linear relationships, highlighting which variables may interact or move together in the Nigerian economic context.






Table 4.2: Pairwise Correlation Matrix
	Variable
	GDPPC
	INQ
	FDI
	NRE
	SSE
	GFCF
	TRO

	GDPPC
	1
	
	
	
	
	
	

	INQ
	–0.356
	1
	
	
	
	
	

	FDI
	0.193
	0.558***
	1
	
	
	
	

	NRE
	0.417**
	–0.607***
	–0.112
	1
	
	
	

	SSE
	–0.266
	0.853***
	0.494**
	–0.733***
	1
	
	

	GFCF
	–0.355
	0.681***
	0.166
	–0.661***
	0.752***
	1
	

	LTRO
	–0.072
	0.488**
	0.406**
	–0.391
	0.672***
	0.673***
	1


Notes: N = 29. GDPPC = real GDP per capita growth (%), NRE = natural resource endowment (% of GDP), INQ = institutional quality index (0–100), (%), GFCF = gross fixed capital formation (% of GDP), TRO = trade openness (% of GDP), SSE = secondary school enrolment ratio, FDI = foreign direct investment net inflows (% of GDP). *** p < 0.01, ** p < 0.05, * p < 0.10 (two-tailed tests.
Source: Author’s computations, 2026.
Table 4.2 presents Pearson correlations among real GDP per capita growth (GDPPC), institutional quality (INQ), natural resource variables, and the full set of covariates. The results indicate that GDP per capita growth is positively and significantly correlated with natural resource endowment (NRE, 0.417**) consistent with resource-driven growth episodes and demographic dividend effects observed in Nigeria (Sala-i-Martin & Subramanian, 2013). Its negative correlation with institutional quality (−0.356) provides preliminary evidence that stronger institutions may moderate short-term growth volatility arising from commodity dependence, a pattern highlighted in the resource-curse literature (Ross, 2015).  

Trade openness and Foreign Direct Investment inflows exhibit the expected signs with growth but do not attain conventional significance levels in bivariate analyses. 
Institutional quality exhibits the strongest associations within the sample. It is highly positively correlated with secondary school enrolment (SSE, 0.853***) and FDI inflows (0.558***), and strongly negatively correlated with natural resource endowment (−0.607***). These patterns are consistent with theoretical expectations that superior institutions foster human capital accumulation and economic diversification while mitigating Dutch-disease dynamics (Acemoglu et al., 2005; Rodrik et al., 2004).
Trade openness displays positive correlations with institutional quality, reinforcing the link between governance, fiscal policy, and economic openness.
4.5: Stationarity Test
Given the small annual sample of the macroeconomic data, stationarity was assessed using the Augmented Dickey–Fuller (ADF), Phillips–Perron (PP), and Zivot–Andrews (1992) unit root tests, which were performed to show the stationarity of the data. Tables 4.3a-3c report the results in levels and first differences.

Table 4.3a: Augmented Dickey–Fuller (ADF) Unit Root Test Result
	Variable
	Levels
	First Difference
	Order of Integration

	
	ADF Statistic
	p-value
	ADF Statistic
	p-value
	

	GDPPC
	–2.886
	0.0597
	–7.302***
	0.0000
	I(1)

	INQ
	–2.708
	0.0880
	–3.522**
	0.0151
	I(1)

	NRE
	–2.513
	0.1232
	–5.482***
	0.0001
	I(1)

	GFCF
	–0.249
	0.9199
	–8.837***
	0.0000
	I(1)

	LTRO
	0.438
	0.9811
	–4.101**
	0.0038
	I(1)

	SSE
	–0.911
	0.7696
	–5.038***
	0.0004
	I(1)

	FDI
	–2.728
	0.0820
	–7.931***
	0.0000
	I(1)


Note: ADF = Augmented Dickey–Fuller test statistic; levels and first differences represent the original series and its first-differenced form, respectively. ** and *** denote significance at the 5% and 1% levels, respectively. I(0) indicates stationarity at levels, while I(1) indicates stationarity after first differencing. 
Source: Author’s computation, 2026.


The Augmented Dickey Fuller unit root test was conducted to determine the stationarity properties of the variables. As shown in Table 4.3a, most of the series become stationary after first differencing, indicating integration of order one. Specifically, gross domestic product per capita GDPPC becomes stationary at first difference (ADF = −7.302, p = 0.0000), institutional quality INQ (ADF = −3.522, p = 0.0151), natural resource endowment NRE (ADF = −5.482, p = 0.0001), natural gas revenue Gross fixed capital formation GFCF (ADF = −8.837, p = 0.0000), infrastructure, trade openness LTRO (ADF = −4.101, p = 0.0038), secondary school enrolment SSE (ADF = −5.038, p = 0.0004), and foreign direct investment FDI (ADF = −7.931, p = 0.0000).
Overall, the unit root results reveal a mixed order of integration, with most variables integrated of order one. Given the small sample size, these results are interpreted with caution and are used primarily to inform model specification rather than to strictly enforce asymptotic cointegration based estimation requirements.




Table 4.3b: Phillips–Perron (PP), Unit Root Test Result
	Variable
	Levels Adj. t-Stat
	Prob.
	First Difference Adj. t-Stat
	Prob.
	Order of Integration

	GDPPC
	-2.814
	0.0691
	-7.427***
	0.0000
	I(1)

	INQ
	-1.736
	0.4028
	-3.633***
	0.0117
	I(1)

	NRE
	-2.540
	0.1172
	-10.354***
	0.0000
	I(1)

	GFCF
	-2.196
	0.2122
	-13.241***
	0.0000
	I(1)

	LTRO
	0.438
	0.9811
	-4.095***
	0.0039
	I(1)

	SSE
	-0.913
	0.7690
	-5.038***
	0.0004
	I(1)

	FDI
	-2.572
	0.1105
	-8.473***
	0.0000
	I(1)


Note: PP = Phillips–Perron test statistic; levels and first differences refer to the original series and its first-differenced form, respectively. *** denotes significance at the 1% level. I(0) indicates stationarity at levels, I(1) indicates stationarity after first differencing. 
Source: Author’s computation, 2026.


The Phillips–Perron (PP) unit root test was conducted on the selected macroeconomic and institutional variables to assess their stationarity properties and determine their order of integration. As shown in Table 4.3b, most variables are non-stationary at levels, failing to reject the null hypothesis of a unit root at the 5% significance level. Specifically, GDP per capita (GDPPC, PP = −2.814, p = 0.0691), Institutional Quality (INQ, PP = −1.736, p = 0.4028), Natural Resource Endowment (NRE, PP = −2.540, p = 0.1172), Gross Fixed Capital Formation (GFCF, PP = −2.196, p = 0.2122), Secondary School Enrolment (SSE, PP = −0.913, p = 0.7690), Foreign Direct Investment (FDI, PP = −2.572, p = 0.1105) and Trade Openness (LTRO, PP = 0.438, p = 0.9811) all exhibit non-stationarity in levels, consistent with the stochastic trends commonly observed in macroeconomic series. All other non-stationary variables achieve stationarity only after first differencing, with their first-difference statistics significant at the 1% level, confirming they are integrated of order one, I(1).


Table 4.3c: Zivot–Andrews Unit Root Test Results (Structural Break)
	Variable
	ZA t-Statistic
	Prob.
	5% Crit
	Order of Integration

	GDPPC
	-4.271
	0.3193
	-5.08
	I(1)

	INQ
	-6.219
	0.0031
	-5.08
	I(0)

	NRE
	-4.867
	0.0055
	-5.08
	I(0)

	GFCF
	-7.577
	0.0047
	-5.08
	I(0)

	LTRO
	-2.464
	0.0297
	-5.08
	I(1)

	SSE
	-4.215
	0.0270
	-5.08
	I(0)

	FDI
	-3.164
	0.0407
	-4.93
	I(1)


  Note: ZA = Zivot–Andrews test statistic; Critical value at 5% = –4.80. I(0) denotes stationarity at levels, I(1) denotes stationarity after first differencing. 
Source: Author’s computation, 2026.
The Zivot–Andrews unit root test was employed to account for possible endogenous structural breaks in the series, recognising that ignoring such breaks may bias conventional unit root results. The test allows for a one-time shift in both the intercept and trend, providing a more robust assessment of stationarity in the presence of structural change. The results presented in Table 4.3c reveal mixed integration properties across the variables.
At the five percent significance level, the null hypothesis of a unit root cannot be rejected for GDP per capita (GDPPC, ZA = –4.271), Trade openness (LTRO, ZA = –2.464), and Foreign Direct Investment (FDI, ZA = –3.164), as their test statistics are less negative than the 5% critical value of –5.08 (or –4.93 in the case of FDI). This indicates that these variables are non-stationary at levels and must be differenced once to achieve stationarity, classifying them as integrated of order one, I(1). Conversely, Institutional Quality (INQ, ZA = –6.219,), Natural Resource Endowment (NRE, ZA = –4.867), Gross Fixed Capital Formation (GFCF, ZA = –7.577) and School Enrolment (SSE, ZA = –4.215), reject the null hypothesis of a unit root, indicating stationarity at levels and classifying these variables as integrated of order zero, I(0). The presence of both I(0) and I(1) variables confirms mixed integration across the dataset and support the application of the ARDL bounds testing approach for subsequent empirical analysis.
Examining the effect of Natural Resource Endowment on Institutional Quality in Nigeria
This objective examines the impact of natural resource endowment on institutional quality in Nigeria, with particular emphasis on the extent to which variations in resource availability influence the strength, effectiveness, and performance of institutions within Nigeria. 

4.6: Cointegration Analysis
Having established a mixture of I(0) and I(1) series (Table 4.3), the existence of a stable long-run relationship among the variables is examined using the autoregressive distributed lag (ARDL) bounds testing procedure proposed by Pesaran, Shin, and Smith (2001). This approach is particularly advantageous in small samples.

Table 4.4: ARDL Bound Test Results. INQ Model 
	
	Sample Size
	10%
	5%
	1%

	
	
	F-Statistic=7.067533

	I(0)
	30
	 2.457
	 2.970
	 4.270

	I(1)
	30
	 3.797
	 4.499
	 6.211

	I(0)
	Asymptotic
	 2.120
	 2.450
	 3.150

	I(1)
	Asymptotic
	 3.230
	 3.610
	 4.430

	
	
	t-Statistic=-4.863889

	I(0)
	Asymptotic
	-2.570
	-2.860
	-3.430

	I(1)
	Asymptotic
	-4.040
	-4.380
	-4.990


I(0) and I(1) represent lower and upper critical bounds for the ARDL bounds test, corresponding to stationary and non-stationary series. F-statistic and t-statistic are calculated to test the null hypothesis of no long-run relationship. Trend type for all models: Unrestricted constant (Case 3). Sample size corresponds to the number of observations used in the ARDL estimation.
Source: Authors Computation, 2026.
The ARDL bounds test results for the institutional quality equation (k = 6 regressors, T = 26) are reported in Table 4.4. The F-statistic of 7.067 and t-statistic of -4.863 decisively reject the null hypothesis of no long-run relationship at the 1 % significance level. The F-statistic substantially exceeds the upper I(1) critical bound (Narayan, 2005; Pesaran et al., 2001, Case III: unrestricted intercept, no trend), while the t-statistic is more negative than the corresponding lower bound, providing robust evidence of a stable cointegrating relationship among institutional quality, natural resource endowment, and the control variables. This confirms the existence of a long-run equilibrium, permitting valid estimation and inference on the normalised long-run coefficients in the subsequent section.

4.7: Lag Length Criteria 
Table 4.5: VAR Lag Order Selection Criteria
	Lag
	LogL
	LR
	FPE
	AIC
	SC
	HQ

	0
	-490.6368
	NA 
	 24084598
	 36.86199
	 37.19794
	 36.96188

	1
	-391.5379
	 139.4726
	 669327.4
	 33.15095
	 35.83861
	 33.95014

	2
	-264.9985
	  112.4794*
	  5083.330*
	  27.40730*
	  32.44666*
	  28.90577*


Note: LR = sequential modified LR test statistic; FPE = Final Prediction Error; AIC = Akaike Information Criterion; SC = Schwarz Criterion; HQ = Hannan-Quinn Criterion. * indicates the lag order selected by the respective criterion.
Source: Authors Computation, 2026.
Table 4.5 reports the VAR lag order selection criteria for the specification. The result indicates that the majority of information criteria consistently identify an optimal lag length of 2 periods. This convergence supports the selection of a maximum lag of 2, balancing model fit with parsimony to avoid overfitting in the model. The chosen lag structure, therefore, provides a robust foundation for the subsequent ARDL analysis.

4.8 Short run and Long Run Autoregressive Distributed Lag (ARDL) Estimation 
The autoregressive distributed lag (ARDL) framework of Pesaran, Shin, and Smith (2001) is employed to estimate both short-run dynamics and long-run equilibrium relationships. This approach is particularly suitable given the mixture of I(0) and I(1) variables (Table 4.3) as it remains valid irrespective of integration order and performs reliably in limited observations without requiring pre-testing or differencing.

Table 4.6: Summary of ARDL Estimates – Dependent Variable: INQ
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	Long-Run Coefficients

	NRE(-1)
	0.280*
	0.146
	1.924
	0.068

	GDPPC(-1)
	–0.307***
	0.059
	–5.194
	0.000

	LTRO(-1)
	–1.997
	1.312
	–1.522
	0.143

	FDI(-1)
	1.323
	1.676
	0.789
	0.439

	GFCF
	0.0028***
	0.0009
	2.834
	0.010

	SSE(-1)
	22.777
	13.187
	1.727
	0.099

	Short-Run Dynamics

	ECM(-1)
	–0.695***
	0.077
	–9.080
	0.000

	D(NRE)
	0.059***
	0.018
	3.364
	0.004

	D(NRE(-1))
	–0.144***
	0.015
	–9.365
	0.000

	D(GDPPC)
	–0.134***
	0.015
	–8.713
	0.000

	D(GDPPC(-1))
	–0.027*
	0.014
	–1.949
	0.070

	D(LTRO)
	1.575**
	0.602
	2.615
	0.020

	D(LTRO(-1))
	1.979**
	0.690
	2.869
	0.012

	D(FDI)
	–0.248
	0.185
	–1.344
	0.199

	D(FDI(-1))
	–0.539**
	0.188
	–2.867
	0.012

	D(SSE)
	11.026***
	2.879
	3.830
	0.002

	D(SSE(-1))
	14.883***
	3.428
	4.341
	0.001

	Constant
	–19.910***
	2.170
	–9.177
	0.000

	R-squared
	0.917
	
	
	

	Adjusted R-squared
	0.855
	
	
	

	F-statistic (Prob.)
	14.975 (0.000)
	
	
	

	Durbin–Watson
	1.869
	
	
	


     Source: Author’s Computation, 2026.

The ARDL results reported in Table 4.6 indicate a strong, statistically robust model that explains variation in institutional quality. The adjusted R squared of 0.855 shows that about 86 percent of the variation in institutional quality is explained by the explanatory variables in the model. The joint significance of the regressors is confirmed by the F statistic of 14.975 with a probability value of 0.000, indicating that the model is well specified and highly relevant for explaining institutional quality dynamics. The Durbin Watson statistic of 1.869 is close to the benchmark value of two, suggesting the absence of serious first order serial correlation and supporting the reliability of the estimated coefficients.
In the long run, natural resource endowment has a positive, weakly significant effect on institutional quality (β = 0.280, p = 0.068). This suggests that increases in resource endowments are associated with improvements in institutional quality over time, possibly through higher fiscal capacity and public-sector financing. Real GDP per capita shows a negative and highly significant long run effect on institutional quality (β = −0.307, p = 0.000), implying that income growth in the absence of strong governance reforms may weaken institutional performance, consistent with growth driven by resource rents rather than broad-based development. Gross fixed capital formation has a positive and statistically significant impact (β = 0.0028, p = 0.010), indicating that sustained investment supports institutional strengthening by improving the economic structure and administrative capacity. School enrolment also displays a positive long run coefficient (β = 22.777, p = 0.099), suggesting that human capital accumulation contributes to better institutional outcomes, although the effect is marginal at conventional levels. Trade openness and foreign direct investment are not statistically significant in the long run, indicating that their institutional effects may operate mainly through short run adjustment channels rather than persistent structural influence.

The short run dynamics reveal important adjustment processes. The error correction term is negative and highly significant (ECM = −0.695, p = 0.000), indicating a rapid speed of adjustment toward long run equilibrium. Approximately 70 percent of any short run deviation from equilibrium in institutional quality is corrected within one period, reflecting strong convergence dynamics.

Changes in natural resource endowment have mixed short run effects. The contemporaneous change in NRE positively and significantly affects institutional quality (D(NRE) = 0.059, p = 0.004), while the lagged change has a strong negative effect (D(NRE(−1)) = −0.144, p = 0.000). This pattern suggests that resource inflows initially support institutional functioning but generate delayed pressures that weaken governance, consistent with short run rent management challenges. Changes in GDP per capita exert negative and significant effects both contemporaneously (D(GDPPC) = −0.134, p = 0.000) and with a lag (D(GDPPC(−1)) = −0.027, p = 0.070), reinforcing the view that growth episodes may strain institutions in the short run.
Trade openness has positive and significant short run effects in both the current period (D(LTRO) = 1.575, p = 0.020) and the lagged period (D(LTRO(−1)) = 1.979, p = 0.012), indicating that increased openness enhances institutional performance through exposure to external competition and policy discipline. Foreign direct investment shows a negative but insignificant contemporaneous effect, while its lagged effect is negative and significant (D(FDI(−1)) = −0.539, p = 0.012), suggesting delayed governance pressures associated with regulatory capacity and investment management. School enrolment strongly improves institutional quality in the short run, with both contemporaneous (D(SSE) = 11.026, p = 0.002) and lagged (D(SSE(−1)) = 14.883, p = 0.001) effects, highlighting the immediate and reinforcing role of education in strengthening governance structures.

4.9 Granger Causality Test
This subsection investigates the direction of short-run predictive relationships between institutional quality and selected macroeconomic variables using the pairwise Granger causality test. The analysis identifies whether causality is unidirectional, bidirectional, or absent across the variables considered.
Table 4.7: Summary of Pairwise Granger Causality Tests Result
	Null Hypothesis
	F Statistic
	Prob.
	Modes of Causality

	[bookmark: _Hlk218864474]NRE does not Granger Cause INQ
INQ does not Granger Cause NRE
	2.30497
2.57360
	0.1234
0.0990
	No Causality

	GDPPC does not Granger Cause INQ
INQ does not Granger Cause GDPPC
	1.08586
2.10623
	0.3550
0.1456
	No Causality

	LTRO does not Granger Cause INQ
INQ does not Granger Cause LTRO
	4.64958
0.99263
	0.0207
0.3866
	Uni directional Causality

	FDI does not Granger Cause INQ
INQ does not Granger Cause FDI
	0.20567
0.27641
	0.8156
0.7611
	No Causality

	GFCF does not Granger Cause INQ
INQ does not Granger Cause GFCF
	1.72399
1.16132
	0.2016
0.3315
	No Causality

	SSE does not Granger Cause INQ
INQ does not Granger Cause SSE
	4.59857
0.07047
	0.0214
0.9322
	Uni directional Causality


Source: Authors Computation, 2026.

Table 4.7 reports pairwise Granger causality tests within the vector error-correction framework, with lag length selected consistently with the ARDL specifications. The results reveal limited short-run predictive relationships among the variables, with unidirectional causality detected in only two instances.
Trade openness Granger-causes institutional quality at the 5 % level (F = 4.650, p = 0.021), but not vice versa, suggesting that greater global integration precedes improvements in governance structures, potentially through competitive pressures or knowledge spillovers. Secondary school enrolment similarly Granger-causes INQ at the 5% level (F = 4.599, p = 0.021), consistent with human capital accumulation fostering demand for and the supply of better institutions, though no reverse causation is evident. Natural resource endowment, GDP per capita (GDPPC), foreign direct investment, and gross fixed capital formation exhibit no significant Granger causality with institutional quality in either direction at conventional levels (p > 0.10). These null findings indicate an absence of short-run predictive power from resource dependence or economic performance to governance quality over the sample period.
Overall, the tests provide evidence of unidirectional short-run causation from trade openness and human capital to institutional quality, supporting theoretical channels whereby external integration and educational advancement precede governance improvements. The lack of reverse or bidirectional causality aligns with the view that institutional change in resource-dependent economies is often slow and driven by structural rather than immediate economic feedbacks. These patterns complement the long-run ARDL estimates and underscore the exogenous role of certain drivers in institutional development. 

4.10 Post Estimation Test
Following the estimation of the ARDL models and Granger causality tests, post-estimation diagnostics were carried out to verify the robustness of the results. These procedures are intended to examine the distribution of residuals, check for heteroskedasticity and autocorrelation, assess model specification and coefficients, and evaluate the stability of the estimated coefficients over the sample period. 


Table 4.8: Post-Estimation Diagnostic Tests
	Test
	Statistic
	Value
	df
	Probability
	Remarks

	Wald Test
	F-statistic
	10.324
	(2, 9)
	0.005
	Rejected

	
	Chi-square
	20.648
	2
	0.000
	

	Breusch–Godfrey Serial Correlation LM Test
	F-statistic
	0.095
	(2, 7)
	0.911
	Not rejected

	
	Obs*R-squared
	0.712
	
	0.701
	

	Breusch–Pagan–Godfrey Heteroskedasticity Test
	F-statistic
	1.146
	(17, 9)
	0.433
	Not rejected

	
	Obs*R-squared
	18.470
	
	0.360
	

	
	Scaled explained SS
	1.487
	
	1.000
	

	Ramsey RESET Test
	t-statistic
	0.338604
	4
	0.7519
	Not rejected

	
	F-statistic
	0.114653
	(1, 4)
	0.7519
	

	
	Likelihood ratio
	0.763023
	1
	0.3824
	


Notes: The Wald test rejects the joint null (C(1)=0 and C(3)=2*C(4)) at the 1 % level. The Breusch–Godfrey LM test fails to reject no serial correlation up to two lags, and the Breusch–Pagan–Godfrey test fails to reject homoskedasticity.
Source: Author’s Computation, 2026.
The post-estimation diagnostic test results in Table 4.8 confirm the adequacy of the estimated model. The Wald test rejects the joint null hypothesis at the one percent level [F statistic = 10.324, p = 0.005; Chi square = 20.648, p = 0.000], indicating that the imposed linear restrictions are invalid and that the associated coefficients are jointly significant.
The Breusch Godfrey serial correlation LM test fails to reject the null hypothesis of no serial correlation up to two lags [F statistic = 0.095, p = 0.911; Obs R-squared = 0.712, p = 0.701], suggesting that the residuals are free from autocorrelation. Similarly, the Breusch Pagan Godfrey heteroskedasticity test fails to reject the null of constant variance [F statistic = 1.146, p = 0.433; Obs R-squared = 18.470, p = 0.360], confirming homoskedastic residuals and supporting the reliability of the model estimates.
The Ramsey RESET test further supports the correctness of the functional form, as the null hypothesis of correct model specification is not rejected based on the reported t-statistic and F-statistic probabilities. Overall, these diagnostic results confirm the stability, reliability, and adequacy of the estimated model for inference and policy interpretation.
































Figure 4.2: Histogram of Normality Test
Figure 4.2 presents the histogram and normality statistics for the residuals from the ARDL estimation. The residuals are approximately symmetrically distributed around a mean of near zero (1.66e-16), with a standard deviation of 0.076. The distribution is mildly negatively skewed (–0.286) and platykurtic (kurtosis 1.946 < 3), indicating thinner tails than a normal distribution. The Jarque–Bera statistic of 1.621 (p = 0.445) fails to reject the null hypothesis of normality at conventional significance levels.
These results confirm that the residuals are normally distributed, satisfying a key assumption of the classical linear regression model and supporting valid statistical inference on the coefficient estimates.

DISCUSSION OF FINDINGS
[bookmark: _Hlk208453111]5.	Discussion of findings
The institutional quality model shows strong explanatory power with an adjusted R-squared of 0.855. A significant F statistic of 14.975 (p = 0.000) indicates that the regressors are jointly significant, while the Durbin–Watson statistic of 1.869 suggests well-behaved residuals. In the long run, natural resource endowment has a weakly positive significant effect on institutional quality, whereas real GDP per capita shows a negative and significant relationship. Additionally, gross fixed capital formation and secondary school enrolment positively impact institutional strength. The error correction term is negative and significant, hinting at a quick adjustment towards long-run equilibrium. The analysis also provides evidence that weakly supports the hypothesis regarding the effect of natural resource endowment on institutional quality in Nigeria, showing a mixed short-run dynamic and no causality in the short run.

In the long run, natural resource extraction (NRE) has a weakly positive and significant effect on institutional quality in Nigeria at the 10% level. This suggests that higher resource rents can lead to modest improvements in governance through enhanced fiscal capacity and investments in anti-corruption and administrative reforms. Although the p-value fails to meet the conventional 5% threshold, the economic significance justifies the finding as "weakly significant." This aligns with studies indicating that resource revenues can be effectively utilized when governance frameworks are robust. Recent reforms in Nigeria, like the anti-corruption drives and compliance with the Extractive Industries Transparency Initiative, partially alleviate the resource curse and contribute to the observed positive effect. This finding aligns with such studies of Kurtz and Brooks (2016), which show that in some middle-income resource-exporting countries, rents are productively used when institutional capacity is sufficient. Similarly, conditional resource curse theory emphasises that the impact of natural resources on institutions is contingent on policy choices and existing governance structures (Mehlum et al., 2006; Boschini et al., 2013). In Nigeria, intermittent reforms—such as anti-corruption drives under the Buhari and Tinubu administrations, the Extractive Industries Transparency Initiative (EITI) compliance since 2003, and the Petroleum Industry Act of 2021—provide institutional channels that partially mitigate the resource curse and may explain the weakly positive association observed.

Complementary factors influence the long-run effect on institutional quality, with gross fixed capital formation and secondary school enrolment positively impacting governance. Education fosters civic engagement and accountability. In contrast, GDP per capita negatively correlates with institutional quality, indicating elite capture from non-inclusive growth. Short-run dynamics show that immediate fiscal inflows can temporarily enhance governance, but lagged effects can undermine institutions due to volatility. Granger causality indicates no short-run predictive relationship between resource flows and institutional changes, supporting findings of institutional inertia in resource-dependent economies, particularly in Nigeria, where current governance reforms aim to mitigate these effects.
 (World Bank, 2024; Natural Resource Governance Institute, 2023).

Despite contradicting the classical resource curse literature—which predicts that resource dependence systematically undermines institutions through rent-seeking, corruption, and reduced accountability (Ross, 2015; Bhattacharyya & Hodler, 2014)—these findings highlight that resource abundance does not uniformly erode institutional quality. Historical evidence from Nigeria shows periods where oil rents facilitated improvements in fiscal management, transparency, and administrative capacity, supporting the conditional resource curse perspective (Boschini et al., 2013; van der Ploeg, 2021b). Short-run negative effects reflect volatility-induced governance stress rather than permanent institutional decline, while long-run gains illustrate that appropriate fiscal and policy measures can leverage resource rents to improve governance outcomes.

SUMMARY, CONCLUSION AND RECOMMENDATION

6. Policy Implications
The empirical findings of this study provide clear guidance for policymakers on harnessing Nigeria’s natural resource wealth.
The weakly positive long-run effect of natural resource endowments on institutional quality suggests that policymakers should prioritise mechanisms to channel resource revenues toward strengthening governance structures. Institutional reforms, including enhanced fiscal transparency, anti-corruption initiatives, and robust public financial management, are critical to ensuring that resource wealth contributes to durable improvements in administrative and regulatory systems. The short-run negative effect of lagged resource changes underscores the need for policies that buffer institutions against revenue volatility, such as fiscal stabilisation funds, clear budgeting rules, and improved monitoring of extractive-sector revenues. By mitigating the disruptive effects of short-term resource shocks, Nigeria can transform resource rents into long-term institutional gains.
 Conclusion
The study established that natural resource endowment significantly shapes economic performance and institutional quality in Nigeria. The findings demonstrate that while resource wealth contributes positively to long-run income growth and institutional development, these benefits are highly contingent upon the presence of strong governance frameworks and human capital accumulation. Short-run volatility in resource revenues can temporarily weaken institutions and output, underscoring the critical need for stabilisation mechanisms such as sovereign wealth funds, counter-cyclical fiscal policies, and transparent fiscal management. The positive interaction between resource endowment and institutional quality highlights that effective governance amplifies the growth-enhancing effects of resource wealth, while investments in education and infrastructure further strengthen this relationship. 
Overall, the study provides robust evidence that sustainable and inclusive economic development in resource-dependent economies like Nigeria requires a coordinated approach in which natural resources, institutional quality, and human capital jointly underpin long-term growth.

 Recommendations
Findings challenge classical resource curse theory, indicating that policymakers should channel resource revenues into improving governance and institutions. Recommended strategies include boosting transparency, anti-corruption efforts, regulatory capacity, and accountability, alongside infrastructure and human capital investments. This approach aims to leverage Nigeria's resource wealth for sustainable development while mitigating vulnerabilities. Short-run negative impacts of resource endowment on economic performance underscore the need for integrated policies that enhance institutions, diversify the economy, and strategically manage resources for long-term growth.

 Contribution to Knowledge
This study demonstrates that resources can weakly support institutional quality over time and highlights the moderating role of institutions in translating resource wealth into growth. The interaction analysis shows that coordinated policy, governance, and human capital development are essential for harnessing the benefits of resources and mitigating short-run disruptions. By integrating ARDL, ECM, and Granger causality techniques, the study refines the conditional resource curse hypothesis, emphasising that resource wealth can drive long-term, inclusive, and stable development when effectively managed.

 Suggestions for Further Studies
Future research could examine state-level heterogeneity in institutional quality and its effect on resource-driven growth. Additionally, studies could investigate how global commodity price shocks interact with domestic governance structures, providing more insight into resource management policies. 
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