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Abstract
Many African nations, Nigeria included, have heavily relied on natural resources and have made little effort towards diversification. This reliance presents a considerable challenge, impeding these resource-rich countries from achieving sustainable economic growth and mitigating the negative effects of economic volatility associated with dependency on resources. This study examines the effects of natural resources on economic performance in Nigerian for the period from 1984 to 2022. Using the autoregressive distributed lag estimator, the findings showed that the effect of natural resource rents, particularly oil and natural gas on economic performance was different in both cases. Oil rents had a positive and significant effect on short run GDP growth, however, in the long run it was insignificant. Natural gas rents had a positive and significant effect on GDP growth in the long run while the first lag of natural gas rents was significant in the short run. These findings underscore the pivotal role of natural resource utilization, particularly in Nigeria’s oil and gas sector, in driving economic development. Thus, government should substantially increase the production level of natural gas towards increasing GDP growth. There is also the need to recognize the limitations of over-reliance on oil revenues and prioritize efforts to diversify the economy. There is the need to promote substantial investment in non-oil sectors such as agriculture, manufacturing, and services in the long run.
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1. Introduction
African nations, Nigeria included, have long relied on natural resources, lacking diversification, which hinders the possibility of mitigating the volatility associated with resource dependence. Natural resources serve as a crucial source of national wealth across many African countries (Diaw and Lessoua, 2013). Nigeria’s economic landscape reflects a notable pattern in the contribution of oil rents to its GDP. According to the World Bank (2023), the share of oil rents to GDP rose from 19.91% in 1989 to 22.05% in 2000, but subsequently declined to 12.1% in 2010 and further plummeted to 5.47% in 2017, with a significant drop to 3.31% in 2020. Conversely, due to reduced gas flaring, natural gas rents to GDP grew from 0.041% in 1989 to 0.41% in 2000, 0.79% in 2010, and 1.23% in 2020 (World Bank, 2023). Meanwhile, Nigeria’s growth rate fluctuated from 12% in 1990 to 5% in 2000, peaking at 8% in 2010 before plunging to -2% in 2020 (World Bank, 2023). Several nations that are heavily reliant on natural resources have found themselves experiencing the resource curse hypothesis, which states that despite the relatively abundant natural resources, the masses still wallow in poverty. This could be due to the possibility that some countries waste the existing resources and fail to diversify or develop other sectors of the economy. Nigeria has engaged in oil and gas production for over five decades, with oil reserves recorded at 36.966 billion barrels (Nigerian Upstream Petroleum Regulatory Commission, 2023). In addition to abundant oil, Nigeria is equally rich in natural gas reserves which was estimated at 187 trillion standard cubic feet (scf) comprising 75.4 trillion scf of non-associated gas. However, all these have not translated to sustainable growth (Okoyeet al., 2022). Owing to the poor performance of her macroeconomic indices, the country remains still a low-income country. The number of people living below US$1/day rose from 36% in 1970 to about 63% in 2022 coupled with a large unequal income distribution (National Bureau of Statistics, 2022).
Several studies have identified natural resources as a factor affecting economic growth (Ragal, 2017, Ologunla 2014, Olayungbo and Adediran, 2017). Studies for Nigeria have especially focused on crude oil (Belarbi et al., 2016). Little attention has been paid to the role of other natural resources such as natural gas. This study examines the effect of natural resources on economic performance in Nigeria from 1984 to 2022. The study goes beyond crude oil to also consider the effect of natural gas rents.
2. Literature Review
[bookmark: _Hlk50101383][bookmark: _Hlk50171005]Several studies have examined the effect of natural resources rents on output growth. Some studies have shown that natural resources have an improvement effect on growth. Sachs and Warner (1999) examined the economic effect or resource boom on economic growth in 7 Latin American countries between the period 1970 to 1990. The result showed that in all the countries under study, not one recorded growth in GDP before and after the resource boom rather, GDP growth dropped in most of the countries. Thus, economic growth was hindered by resource boom.
[bookmark: _Hlk50349022][bookmark: _Hlk50349038]Kim and Kim (2008) re-evaluated the study on resource abundance and economic growth in 15 Latin America and developed nations from 1970 to 2005 also found that a negative relationship exists between natural resource abundance and economic growth.
[bookmark: _Hlk50349049]Using the ordinary least square method, Gylfason (2001) examined the effect of natural resources on economic growth in 87 developing counties from 1990 to 2000.The finding from the study showed an inverse relationship between abundant natural resource and other variables while a direct relationship exists between natural resource and corruption in resource rice economies. Gylfason gave empirical evidence that nations with abundant natural capital tend to have less trade and foreign investment, more corruption, less education, and less domestic investment hence reduced economic growth.
Ding and Field (2005) use World Bank data on natural resource wealth to re-estimate SW’s basic regression, as well as a three-equation model to consider the effects of natural resource abundance on growth. They find negative growth effects of natural resources as a share of total produced capital, and positive growth effects of natural resources per capita; but both indicators become insignificant in the three-equation model. However, their simple approach leaves many open questions on the robustness of the results.  
[bookmark: _Hlk50349071]Boschini, Pettersson, and Roine (2007) examined the effect of natural resources on economic growth considering different types of natural resources. These include the value of primary exports; value of exports of ores and metals plus fuels; value of mineral production (not including fuels); and value of production of gold, silver, and diamonds; all as a percentage of GNP or GDP for 80 countries from 1975 to 1998. Their results indicate that gold, silver, and diamonds have the strongest negative effect on economic growth.
[bookmark: _Hlk50349087][bookmark: _Hlk50358041]Butkiewicz and Yanikkaya (2010) using a panel of 100 developed and developing counties from 1970 to 1999 examined the relationship between mineral resource and economic growth.  They analyzed the resource curse through four channels such as Dutch disease, debt overhang, low investment in human capital and weak institution. Result from the findings showed that mineral resource curse exists for developing countries that have weak institutions only. The weak institutions are linked to the pointed nature of mineral resources that make it easy for mineral resources owners to exhibit the rent seeking tendencies and aid corruption. The debt overhang and Dutch disease was not accounted for. They further suggested that developing nations should build strong institutions that will encourage human capital development. The Study posited that mineral resources and correlated with lower growth in Mineral dependent economics. The study also submitted that owners of mineral resources used weak institutions and openness to trade hence causing reduced GDP. However , the debt overhang and Dutch disease were not supported empirically.   
[bookmark: _Hlk50358062]Wizarat (2013) examined the rate of economic growth among resource rich and resource poor developed and developing countries from 1980 to 2010. Examining all the countries as an aggregate, the study found a progressive growth in GDP in the 1980’s, 1990’s and 2000’s but disaggregating the countries into less developed and developed countries (DC) and comparing the performance the oil and gas sector and the mineral and ore sector. The result showed that the growth rate of the LDC for oil and gas resource-rich countries progressed fast and was higher than that of DC in the 1990’s and 2000’s. it was only in the 1980’s that the resource curse was confirmed. Similar result was obtained for mineral and ore rich countries. Further compared results also showed that in the 1990’s and 2000’s, the rate at which the GDP of resource rich countries increased was higher in proportion than that of resource poor countries at 5.23% and 3.78% respectively.
[bookmark: _Hlk50358099]Satti et al. (2014) focused on the linkage between total natural resources, economic growth, financial development, capital stock, and trade openness in Venezuela during the period 1971–2011. Using the ARDL model, the authors found evidence of the resource curse hypothesis since natural resources abundance hinders economic growth. Regarding the causality analysis, a bidirectional causal relationship was supported between total resource abundance and economic growth. The impact of financial development on economic growth was positive and significant. The impact of natural resource abundance on economic growth is negative. Financial development stimulates economic growth. Economic growth is promoted by increasing capitalization in the country. Trade openness plays a vital role in promoting economic growth.
[bookmark: _Hlk50358119]Similarly, Hamdi and Sbia (2013a) investigated the dynamic relationship between natural resources rents and trade openness for the period from 1971 to 2009. Using the vector error correction model (VECM) approach, they found a bidirectional causal relationship between natural resource rents and economic growth. Trade openness contributed significantly to economic growth.
Apergis and Payne (2014) employed the causality test and the two-step system GMM estimator to investigate the relationship between agriculture value added and oil rents in G20 nations oil-producing MENA countries from 1980 to 2010. The results revealed a negative reverse causality between the two variables, suggesting that a boom in one sector would result in a reduction in the other sector. The study showed evidence of a Dutch disease effect of the oil sector boom on the agricultural sector since the agriculture value added adjusts slowly back to equilibrium after a boom in oil rents. 
Using the VECM approach, Bahrain et al. (2013b)examined the interrelationship among gross domestic product, government expenditure and oil revenue from1960 to 2010. The result showed that oil revenue had a positive and significant effect on economic growth. The granger causality test indicated a unidirectional causality running from oil revenue to economic growth. The study concluded that oil revenue significantly improved growth and was the main channel to finance government expenditure.
[bookmark: _Hlk50358141][bookmark: _Hlk50358165][bookmark: _Hlk50358182]Quixina and Almeida (2014) examined the causal relationship between oil revenue, non-oil GDP and financial development in Angola from 1995 to 2012. The study found a unidirectional causality from oil revenue to the other two variables. Financial development did not granger cause oil revenue or oil-GDP. Koitsiwe and Adachi (2015) investigated the relationship among mining revenue, government consumption, exchange rate and economic growth in Botswana using quarterly data from 1994 to 2012 and an unrestricted vector autoregressive model. The results showed that mining revenues granger caused both economic growth and government consumption. Amini (2018) employed the fixed effect estimator to investigate the effect of natural resource abundance on economic growth in 22 developed countries and 61 underdeveloped and developing nations from 1996 to 2010. The study revealed that the interaction effect of abundant resources and institutions did not significantly affect average economic growth.
[bookmark: _Hlk50358197]Shahbaz et al. (2018) examined the effect of natural resource abundance on financial development in the United States from 1960 to 2016. The regression model includes education, economic growth, and capital as control variables. The study employed the ARDL bound testing and the Bayer-Hanck co-integration approaches and found a long-run relationship among the variables. Natural resources, economic growth and education had positive effects on financial development but the effect of capital was negative. The granger causality test revealed a feedback relationship between natural resources’ abundance and financial development.
Yasmeen et al. (2021) investigated the dynamic interaction among natural resources, investment, energy consumption and economic growth from the first quarter of 1990 to the fourth quarter of 2018. Using the structural equation modeling technique, the result revealed that natural resource had a negative effect on economic growth. However, renewable and non-renewable energy consumption had a positive effect on economic growth.
Aziz (2022) showed that institutional quality significantly influenced the effect of foreign direct investment on economic growth in 11 selected Arab countries. Using the Augmented Mean Group (AMG) estimator and the causality test, Rahim et al. (2021) showed that natural resources abundance negatively affected economic growth. However, they found that other determinants of growth such as human capital development, financial development, industrialization, technological progress and international trade enhanced growth.
Examining the effect of natural resources on economic growth in Pakistan from 1972 to 2013, Khan (2021) used the Autoregressive Distributed Lag (ARDL) model and showed that natural resources had a positive and significant effect on economic growth in the short run but the effect was negative in the long run. Gross fixed capital formation had a positive effect in the short run but a positive effect in the long run. Financial development had a negative effect in the short run but a positive effect in the long run. Trade openness had a negative effect in the short run.
Khan (2021) examined the nexus between natural resources and economic growth for a panel of one hundred and thirty-one countries based on their level of natural resources abundance and economic growth. Using the Huber-White consistent estimators, which are robust to heteroscedasticity, the study reveals that natural resources positively drive economic growth. Meanwhile, resource intensity does not influence the level of growth. In addition, irrespective of the level of institutional quality of the countries, there is strong evidence that resource abundance has a positive and significant relationship with economic growth. The estimation method employed was Auto Regressive Distributed Lag model.
Using the quantile-on-quantile technique, Haseeb et al. (2021) examined the effect of natural resource abundance on economic growth for top Asian countries from the period from 1970 to 2018. The time series analysis of individual country revealed that while natural resource abundance had a positive and significant effect on economic growth in all the Asian countries, the effect was negative for India.
Hayat and Tahir (2021) investigated the effect of natural resources volatility on economic growth for resource-rich countries from 1970 to 2016. Specifically, the resource-rich countries are Oman, Saudi Arabia, and United Arab Emirates. Using the autoregressive distributed lag model, the study found that natural resource endowment had a positive and significant effect on economic growth in all the 3 countries but it was insignificant in Oman.
3. Methodology
3.1 The Model
The model of the study is based on the Solow (1956) growth theory, which states that output is a function of capital, labour and knowledge (or technological progress). The level of knowledge or technology known by labour improves the effectiveness of such labour. The model is also based on the Romer (2012) extension of the Solow growth model. Romer (2012) considered the effect of the environment by extending the Solow output growth model to capture the effect of natural resources and land. The model for the study therefore presents output as a function of capital, labour and natural resources.

										(1)
Capital is measured as gross fixed capital formation and labour is measured as the labour force participation rate. Natural resources rents were captured using oil rents and natural gas rents. Some control variables (X) were also included in the model. Therefore the model becomes:
[image: ]							(2)
The control variables are trade openness and foreign direct investment, which are expected to improve the GDP as shown by Ajide (2014). The effect of oil rent is captured in equation (3) while the effect of natural gas rent is captured in equation (4).

						(3)

						(4)
Where: org = oil rents as a percentage of the GDP; ngrg = natural gas rents as a percentage of the GDP; ep = GDP growth; k = gross fixed capital formation to GDP; lab = labour force participation rate; to = trade openness; fdi = foreign direct investment; [image: ] = vector of the parameters of natural resource rent; [image: ] are parameter estimates; [image: ] = error term. The apriori expectations of the variables are presented in Table 2.
3.1 Data 
The study used annual data for Nigeria covering the period from 1984 to 2022. Data was obtained from the Central Bank of Nigeria Statistical Bulletin (2022) and World Development Indicators (2022). The data include GDP growth, oil rents, natural gas rents, gross capital formation, labour force participation rate, foreign direct investment, trade openness and institutional quality. The definition of the data and source are presented in Table 1.
Table 1: Data Definition and Measurement
	Variables
	Definition
	 Measurement
	Source

	GDP Growth
	Annual percentage of growth rate of GDP at market prices based on constant local currency
	Annual growth (%)
	World Development Indicators (2022)

	Gross Fixed Capital Formation
	Consists of outlays on additions to fixed assets of the economy plus net changes in the level of inventories
	% of GDP
	World Development Indicators (2022)

	Labour Force Participation Rate
	Labor force participation rate is the proportion of the population ages 15 and older that is economically active: all people who supply labor for the production of goods and services during a specified period.
	Annual growth (%)
	World Development Indicators (2022)

	Oil rents
	Oil rents are the differences between the value of crude oil production at regional prices and total costs of production
	% of GDP
	World Development Indicators(2022)

	Natural Gas Rents
	Natural gas rents are the difference between the value of natural gas production at regional  prices and total cost of production .
	% of GDP
	World Development Indicators(2022)

	Foreign Direct Investment
	Is the net inflows of investment to acquire a lasting management interest (10% or more of voting stock) in an enterprise operating in an economy other than that of investor.
	% of GDP
	World Development Indicators (2022)

	Trade openness
	Is the sum of exports and imports of goods and services measured as a share of GDP
	% of GDP
	World Development Indicators  (2022)


[bookmark: _Toc104624575][bookmark: _Toc105521004]Source: Author’s Compilation (2024).


Table 2: A’priori Expectations of the Parameters
	Dependent Variable
	Independent Variables
	Expected Sign

	Economic performance model

	Economic performance (ep)
	Investment (k)
	; Positive

	Economic performance (ep)
	Labour force(l)
	[image: ]; Positive

	Economic performance (ep)
	Natural resources rent (nrr)
	[image: ]; Positive

	Economic performance (ep)
	Foreign direct investment (fdi)
	; Positive

	Economic performance (ep)
	Trade openness (to)
	; Positive


Source: Author’s compilation (2024).
4. Results and Discussion
4.1Descriptive Statistics
The descriptive statistics of the variables are presented in Table 3. The GDP growth rate has an average value of 4.07 percent. This suggests that, on average, the Nigerian economy experienced a growth rate of 4.07 percent from 1984 to 2022. Natural gas resource rents as a ratio of GDP has an average value of 0.52% and a standard deviation of 0.38%. This signifies that, on average, natural gas resource rents contributed 0.52% to the GDP. As for oil resource rents as a ratio of GDP, the statistics reveal an average value of 12.01% and a standard deviation of 5.93%, indicating that, on average, oil resource rents contributed 12.01% to the GDP.
Table 3: Descriptive Statistics
	Variable description
	Mean
	Std. Dev.
	Max.
	Min.
	Skewness
	Kurtosis
	Jarque-Bera
	Prob.
	Obs.

	GDP growth 
	4.072
	3.857
	15.329
	-2.035
	0.492
	3.401
	1.838
	0.399
	39

	Oil rents 
	12.014
	5.927
	28.705
	2.684
	0.520
	3.022
	1.758
	0.415
	39

	Natural gas rents 
	0.516
	0.380
	1.848
	0.055
	1.073
	4.926
	13.510
	0.001
	39

	Foreign direct investment
	1.525
	1.250
	5.791
	-0.039
	1.692
	5.958
	32.833
	0.000
	39

	Gross fixed capital formation 
	31.873
	13.394
	58.956
	14.169
	0.276
	1.905
	2.444
	0.295
	39

	Labour force participation rate
	59.714
	6.040
	76.340
	55.27
	1.904
	5.079
	30.592
	0.000
	39

	Trade openness
	32.835
	11.717
	53.278
	9.136
	-0.334
	2.411
	1.286
	0.526
	39


Source: Author’s Computation (2024).
[bookmark: _Toc105100627]The gross fixed capital formation as a ratio of GDP (k) has a mean value of 31.87%, indicating that, on average, gross fixed capital contributed 31.87% to GDP throughout the study period. The labour force participation rate reveals a mean value of 59.71%, suggesting that, on average, the participation of the Nigerian workforce was 59.71% over the 39-year study period. Foreign direct investment (FDI) inflow has a mean value of 1.53%, with a standard deviation of 1.25% over the study period. This indicates that, on average, FDI received into the Nigerian economy accounted for 1.53% of GDP, despite its volatility of 1.25%, which is below the average mean. Trade openness (to) has a mean value of 32.84% along with a standard deviation of 11.72% over the study years, suggesting that the country's level of openness to trade averaged 32.84%.
4.2Correlation analysis
The correlation analysis presented in Table 4 reveals notable correlations between oil resource rents, natural gas resource rents, and economic performance. Specifically, both oil and natural gas resource rents show positive correlations with economic performance. Additionally, trade openness demonstrates a direct correlation with economic performance, while foreign direct investment, investment, and the labour force participation rate exhibit an indirect correlation. Importantly, the correlation coefficients for the variables, as outlined in Table 4, are relatively low and below 0.8, indicating the absence of multicollinearity issues. 
Table 4: Correlation matrix
	 
	1
	2
	3
	4
	5
	6
	7

	Economic performance (1)
	1
	
	
	
	
	
	

	Oil resource rents (2)
	0.155
	1
	
	
	
	
	

	Natural resource rents (3)
	0.134
	-0.242
	1
	
	
	
	

	Foreign direct investment (4)
	-0.022
	0.676
	-0.185
	1
	
	
	

	Private investment (5)
	-0.241
	0.280
	-0.640
	0.088
	1
	
	

	Labour force participation (6)
	-0.293
	-0.504
	0.474
	-0.359
	-0.386
	1
	

	Trade openness (7)
	0.357
	0.521
	0.213
	0.259
	-0.347
	-0.290
	1


Source: Author’s compilation (2024).
To further assess the absence of multicollinearity, a variance inflation factor (VIF) analysis was conducted and is summarized in Table 5. The mean VIF value calculated is 2.24, indicating that the standard errors are inflated by a factor of 2.24, suggesting the absence of multicollinearity. 
Table 5: Variance Inflation Factor (VIF) Analysis
	Variables
	VIF
	1/VIF

	ngrg
	1.9849
	0.5038

	org
	2.4328
	0.4110

	k
	1.1211
	0.8920

	lab
	1.6542
	0.6045

	fdi
	1.7374
	0.5756

	to
	4.1727
	0.2397

	Mean
	2.2353
	


Source: Author’s Computation (2024).
4.3 Unit Root Test
The study conducted some unit root tests to assess the stationarity properties of the variables over the study period. Specifically, the Augmented Dickey Fuller (ADF), Phillips-Perron (PP), and Zivot-Andrews unit root tests were employed to examine the presence of unit roots. The results of these tests are summarized in Table 6. According to the ADF unit root tests presented in Table 6, economic performance, natural gas resource rents, and foreign direct investment were found to be stationary at levels [I(0)] at the 5% significance level. Conversely, variables such as oil resource rents, private investment, labour force participation rate, foreign direct investment, trade openness, and the interaction of natural resources and institutions were stationary at first difference [I(1)].
[bookmark: _Hlk136812859][bookmark: _Hlk159995834]Table 6: Unit root test (ADF, PP and Zivot-Andrews)
	Variables
	ADF Test
	PP Test
	Zivot-Andrew Test

	
	Levels
	1st Diff.
	Remarks
	Levels
	1st Diff.
	Remarks
	Break
	t-stats
	Remarks

	ep
	-4.357***
	-
	I(0)
	-4.437***
	-
	I(0)
	2001
	-4.044***
	I(0)

	ngrg
	-3.555**
	-
	I(0)
	-2.551
	-4.790***
	I(1)
	2015
	-7.586***
	I(1)

	org
	-3.445*
	-7.419***
	I(1)
	-3.269
	-11.92***
	I(1)
	2000
	-4.808***
	I(1)

	k
	-0.656
	-7.859***
	I(1)
	-0.391
	-7.818***
	I(1)
	2000
	-4.219**
	I(1)

	lab
	-3.064
	-6.339***
	I(1)
	-2.874
	-6.346***
	I(1)
	2015
	-14.35***
	I(1)

	fdi
	-4.113**
	-
	I(0)
	-3.951**
	-
	I(0)
	1995
	-5.976***
	I(0)

	to
	-2.738
	-5.852***
	I(1)
	-2.470
	-8.808***
	I(1)
	2015
	-4.591***
	I(1)


Source: Author’s computation (2024).
Moreover, the PP unit root tests revealed that oil resource rents, private investment, labour force participation rate, foreign direct investment, trade openness, and the interaction of natural resources and institutions were stationary at first difference [I(1)], with p-values below 0.05 after differencing. Interestingly, natural gas resource rents and foreign direct investment exhibited stationarity at levels without differencing, as evidenced by their p-values below 0.05. The results of the Zivot-Andrews unit root test, as depicted in Table 6, indicate that the variables display non-stationarity at levels, except for economic performance and foreign direct investment, which exhibit stationarity at levels. This suggests susceptibility to structural breaks within the variables. Notably, the varying break points observed across the variables emphasize the dynamic nature of their behavior and the potential influence of structural shifts on their stationarity properties. This shows that there is a mixed order of integration [I(0) and I(1)] among the variables. 
4.4 Co-integration Test
The ARDL bounds cointegration approach was employed to examine the long run relationship between natural resources and economic performance. Table 7 presents the F-statistics utilized to evaluate the possible existence of a sustained relationship among natural resources and economic performance in Nigeria.


Table 7:Co-integration Results from ARDL Bounds Test
	 Models
	Computed F-statistics
	Critical value bounds

	
	
	5% level
	10% level

	
	
	I(0)
	I(1)
	I(0)
	I(1)

	[image: ](1,4,2,3,4,4)
	4.7515 (k = 5)
	2.39
	3.38
	2.08
	3.00

	[image: ](2,4,4,2,4,4)
	12.362 (k = 5)
	2.39
	3.38
	2.08
	3.00


Note: ep-economic performance; org - oil resources rents to GDP; ngrg - natural resource rents to GDP; k - gross fixed capital formation as a ratio of GDP; lab – labour force participation rate; fdi- foreign direct investment; to - total trade as a ratio of GDP.
Source: Author’s computation (2024).
The study utilized the Akaike Information Criterion to automatically determine the order of the ARDL models while computing the F-statistical values. As illustrated in Table 7, all calculated F-statistics surpass the critical upper bounds values t the 5% significance level. Thus the null hypothesis of no cointegration was rejected. Therefore, a long-term relationship exists among the variables. Therefore, natural resource rents, private investment, labour force participation rate, trade openness, foreign direct investment, and economic performance demonstrate equilibrium conditions that bind them together over time. 
4.5 Effect of Oil Rents on Economic Performance
The ARDL error correction model and long-run estimates of the effect of oil rents on GDP growth in Nigeria are presented in Table 8.In the short run, oil rents in the current year had a positive and significant effect on GDP growth. The first lag of oil rents also significantly increased GDP growth. The results can be attributed to the dominant role of the oil sector in Nigeria’s economy. Nigeria is a major oil-producing country, and the oil sector plays a crucial role in the economy. The positive effect implies that when oil resource rents increase, it leads to a proportional increase in GDP growth, reflecting the substantial contribution of the oil sector to the country's overall economic output. Additionally, the lagged effect indicates a delayed but persistent impact, emphasizing the lingering influence of past changes in oil resource rents on current and future economic growth. However, this positive association also underscores the vulnerability of Nigeria’s economy to the volatility of global oil markets, emphasizing the need for diversification and sustainable economic policies to mitigate the impact of oil price fluctuations on overall economic growth.


Table 8: Estimated ARDL results of oil rents and economic performance.
	Dependent Variable: GDP growth (ep)

	Selected Model: ARDL(1, 4, 2, 3, 4, 4)

	Sample: 1984 2022
	Included observations: 35

	Short-Run ECM Estimates

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	∆(k)
	-0.074881
	0.171046
	-0.437784
	0.6700

	∆(k(-1))
	0.086348
	0.162787
	0.530437
	0.6064

	∆(k(-2))
	-0.642228
	0.159108
	-4.036434
	0.0020

	∆(k(-3))
	-0.699707
	0.182258
	-3.839094
	0.0028

	∆(lab)
	0.007132
	0.097515
	0.073137
	0.9430

	∆(lab(-1))
	0.422415
	0.102338
	4.127634
	0.0017

	∆(org)
	0.464668
	0.135401
	3.431782
	0.0056

	∆(org(-1))
	-0.150612
	0.126924
	-1.186631
	0.2604

	∆(org(-2))
	0.292612
	0.161580
	1.810942
	0.0975

	∆(fdi)
	-1.267701
	0.523028
	-2.423773
	0.0338

	∆(fdi(-1))
	3.121780
	0.674201
	4.630341
	0.0007

	∆(fdi(-2))
	2.349662
	0.608209
	3.863247
	0.0026

	∆(fdi(-3))
	2.300060
	0.408701
	5.627734
	0.0002

	∆(to)
	0.064485
	0.075543
	0.853616
	0.4115

	∆(to(-1))
	0.222021
	0.065485
	3.390390
	0.0060

	∆(to(-2))
	0.031642
	0.079470
	0.398159
	0.6981

	∆(to(-3))
	0.215991
	0.061136
	3.532964
	0.0047

	ect(-1)
	-0.714526
	0.155452
	-4.596441
	0.0000

	Long-Run Estimates

	k
	-0.298883
	0.121669
	-2.456529
	0.0319

	lab
	-0.622953
	0.179689
	-3.466850
	0.0053

	org
	0.543037
	0.509132
	1.066594
	0.3090

	fdi
	-6.274358
	2.315300
	-2.709955
	0.0203

	to
	-0.089258
	0.158645
	-0.562625
	0.5850

	C
	55.84989
	16.48116
	3.388712
	0.0060

	

	R-squared
	0.8719
	F-stat
	3.4901 (0.0090)

	Adj. R-squared
	0.7437
	D-Watson
	1.9096

	Diagnostic test results

	Serial Correlation
	0.9870 [0.4097]
	Normality Test
	2.1393 [0.3431]

	Functional Form
	0.6949 [0.5029]
	Heteroskedasticity Test
	0.6568 [0.8098]


Source: Author’s computation (2024).
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The estimated short-run regression result is presented in equation (5) as:
[image: ]	(5)
In the short run, gross fixed capital formation in the current year had no significant effect on GDP growth. The first lag of foreign direct investment was also insignificant. However, its second and third lags had a negative and significant effect on GDP growth. Therefore, previous years’ values of gross fixed capital formation, even up to two and three years ago can determine current year GDP growth. Therefore, it is important to achieve substantial accumulation of investments in the past in order to help achieve significant growth in current year GDP growth.
Labour force participation rate in the current year had a positive effect but it was not significant. However, the first lag of labour force participation rate had a positive and significant effect on GDP growth. Therefore, the rate of participation in the labour force for previous years actually explains current year GDP growth.
Foreign direct investment in the current year had a negative and significant effect on GDP growth in the short run. Thus such investment level may not have been substantial enough to contribute to growing the GDP. Some of such investments may not have had the expected better expertise and advanced technology required to improve the GDP in the short run. However, the first, second and third lags of foreign direct investment had a positive and significant effect on GDP growth. This implies that previous achievements in FDI accumulation helped to improve the growth rate of the GDP in the current year. Therefore, intentional efforts towards increasing current year FDI is important for achieving significant GDP growth in the future.
Trade openness in the current year and the second lag of trade openness were not significant to explain GDP growth. However, the first and third lags of trade openness were significant to improve GDP growth.
The error correction term in the model is essential for capturing the adjustment process to equilibrium. The coefficient of the ECT (-0.7145) is negative and statistically significant at the 5% level and shows how speedily the variables converge to equilibrium. Therefore oil rents, FDI, labour force participation, capital, and trade openness adjust back to equilibrium at a speed of 71.45%annually in Nigeria. This implies that the Nigerian economy adjusts quickly to restore its long run equilibrium following short-term disturbances. 
Regarding the long-run regression estimation, the estimated equation is presented as:
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Oil rents had no significant effect in the long run. This is possible when there is no deliberate strategy to save and invest such rents for further production of various goods and services thereby contributing to increasing output or GDP growth.
Gross fixed capital formation had a significant negative coefficient of -0.299, implying that in the long run, an increase in Gross fixed capital formation caused significant declines in GDP growth. 
Labour force participation also had a significant negative effect of -0.623. Therefore, an increase in labour force participation still had a reduction effect on GDP growth in the long run. Oil resource rents had a positive effect of 0.543 but it was not significant.
Foreign direct investment had a negative and significant effect of -6.274. Thus, despite an increase in foreign direct investment, GDP growth still declined in the long run. Trade openness had an insignificant effect on GDP growth in the long term.
In economic terms, the results suggest that fostering private investment and encouraging higher levels of labour force participation could positively influence Nigeria’s long-term economic growth. Additionally, the negative coefficient associated with foreign direct investment implies a need for careful consideration and management of foreign investments to ensure they contribute positively to the overall economic performance. Government needs to weigh the potential benefits and drawbacks of oil resource rents and trade openness, recognizing that these factors may not be strong determinants of long-term GDP growth. Overall, the findings provide nuanced insights that can inform strategic economic policies aimed at fostering sustainable and inclusive economic development in Nigeria.
The adjusted coefficient of determination (R2) is 74.37%, indicating that approximately 74.37%, of the variations in economic performance was explained by the independent variables in the model. Statistical robustness is further confirmed by the F-statistic of 3.490, which is significant at the 5% level. The model’s reliability is further supported by the absence of serial autocorrelation, as indicated by the Durbin-Watson value of 1.9096.
Moreover, the diagnostic tests conducted showed the absence of serial correlation and heteroskedasticity and the presence of normality. The Ramsey RESET test results confirmed the appropriateness of the model specification. Additionally, the Cumulative Sum (CUSUM) and Cumulative Sum of Squares (CUSUMSQ) tests presented in Figures 1 and 2 show the stability of the model parameters over time.
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	Figure 1: Cumulative Sum (CUSUM)
	Figure 2: Cumulative Sum of Square (CUSUMQ)


4.6 Effect of Natural Gas Rents on Economic Performance
The ARDL error correction model and long-run estimates of the effect of natural gas rents on GDP growth in Nigeria are presented in Table 9.The first lag GDP growth had a reduction effect on GDP growth in the current year. This implies that last year’s GDP growth can affect the growth of GDP in the current year. Thus improvements in GDP growth in the previous year may cause some complacency on the part of government so that GDP growth declines rather than trying harder to surpass what was achieved before.


Table 9: Estimated ARDL results of natural gas rents and economic performance.
	Dependent Variable: GDP growth (ep)

	Selected Model: ARDL(2, 4, 4, 2, 4, 4)

	Sample: 1984 2022
	Included observations: 35

	Short-Run ECM Estimates

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.

	∆(ep(-1))
	-0.536885
	0.088621
	-6.058191
	0.0002

	∆(k)
	-0.568282
	0.131814
	-4.311241
	0.0020

	∆(k(-1))
	0.110624
	0.112333
	0.984786
	0.3505

	∆(k(-2))
	-1.076713
	0.120776
	-8.914953
	0.0000

	∆(k(-3))
	-0.733964
	0.106025
	-6.922549
	0.0001

	∆(lab)
	0.130034
	0.073995
	1.757340
	0.1127

	∆(lab(-1))
	0.641021
	0.089122
	7.192664
	0.0001

	∆(lab(-2))
	0.460218
	0.079793
	5.767640
	0.0003

	∆(lab(-3))
	0.602219
	0.090593
	6.647549
	0.0001

	∆(ngrg)
	0.067567
	1.863622
	0.036256
	0.9719

	∆(ngrg(-1))
	-22.09508
	2.909759
	-7.593439
	0.0000

	∆(fdi)
	0.275075
	0.297601
	0.924311
	0.3794

	∆(fdi(-1))
	2.410860
	0.312420
	7.716716
	0.0000

	∆(fdi(-2))
	2.292199
	0.295219
	7.764401
	0.0000

	∆(fdi(-3))
	0.789103
	0.236946
	3.330314
	0.0088

	∆(to)
	0.572615
	0.071157
	8.047244
	0.0000

	∆(to(-1))
	0.343652
	0.044591
	7.706786
	0.0000

	∆(to(-2))
	0.132456
	0.040669
	3.256890
	0.0099

	∆(to(-3))
	0.122578
	0.044442
	2.758129
	0.0222

	ect(-1)
	-0.724443
	0.110286
	-6.568767
	0.0000

	Long-Run Estimates

	k
	0.365621
	0.107269
	3.408446
	0.0078

	lab
	-0.720166
	0.158264
	-4.550425
	0.0014

	ngrg
	28.28475
	4.953962
	5.709521
	0.0003

	fdi
	-4.614141
	0.758598
	-6.082463
	0.0002

	to
	-0.021755
	0.083341
	-0.261038
	0.7999

	C
	29.01605
	12.66590
	2.290879
	0.0477

	

	R-squared
	0.9556
	F-stat
	6.0926 (0.0039)

	Adj. R-squared
	0.8994
	D-Watson
	2.0086

	Diagnostic test results

	Serial Correlation
	0.6884 [0.5334]
	Normality Test
	0.5757 [0.7499]

	Functional Form
	1.6254 [0.1427]
	Heteroskedasticity Test
	0.8558 [0.6439]


Source: Author’s computation (2024).

The estimated short-run regression results in equation (5) are presented as:
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Gross fixed capital formation in the current year as well as its second and third lags had a negative and significant effect on GDP growth in the short run. The importance of implementing policies that facilitate a more expeditious and efficient investment environment is necessary to encourage a substantial amount of investment. Furthermore, the negative effect may also be as a result of macroeconomic factors such as inflation and interest rates, which can affect the cost of borrowing for businesses. If private investment is highly sensitive to financing costs, a scenario of high-interest rates or inflation could deter immediate investments, contributing to the negative short-run relationship observed.
Labour force participation rate in the current year had no significant effect on GDP growth. However, its first, second and third lags had a reduction effect on GDP growth. Therefore, the poor rate of labour participation in previous years despite the huge young population in the countries prevents the country from achieving its potential of having high output. A high labour force participation rate signifies a larger portion of the population actively engaged in economic activities, contributing to increased productivity and output. The positive impact of the current labour force participation rate implies that a larger workforce is actively contributing to economic activities, driving growth. Additionally, the lagged coefficients indicate a sustained positive effect over time, suggesting that previous periods of increased labour force participation continue to positively influence economic performance. This underscores the importance of a dynamic and active labour force in fostering economic growth, emphasizing the need for policies that promote employment opportunities, skills development, and workforce participation to enhance Nigeria's economic performance.
Natural gas rents at current level do not appear to exert a statistically significant impact on GDP growth in the short run, as evidenced by the non-significant coefficient and high standard error. However, its lag one coefficient was negative and statistically significant at 5%. The lack of significance suggests that, at the present period, the contribution of natural gas rents to economic growth is not discernible. However, the negative and statistically significant coefficient for the lag one period implies that the effects of natural gas rents on GDP growth may be delayed, with the impact becoming evident in subsequent periods. This delayed impact could be influenced by factors such as the time it takes for investments in the natural gas sector to translate into increased economic output.
Foreign direct investment and trade openness exhibit positive and significant impacts on GDP growth, emphasizing the importance of external factors in driving economic expansion. The positive coefficients for FDI and trade openness, along with their lagged values, underscore the role of globalization and foreign investments in shaping Nigeria's economic performance. These findings suggest that a more open and globally connected economy, attracting foreign investments and fostering international trade relationships, contributes positively to Nigeria's GDP growth.
The inclusion of the error correction term (ECT) in the model is crucial for capturing the adjustment process. In the short run, the coefficient is -0.7244, signifying a swift correction of deviations from the long-run equilibrium. The statistically significant and negative nature of the ECT coefficient (-0.7244) at the 5% level elucidates the rapid convergence of variables to equilibrium. This implies that natural gas rents, FDI, labour force participation, capital, and trade openness in the Nigerian economy adjust back to equilibrium swiftly at an annual rate of approximately 72.44%. The implication is that following short-term disturbances, the Nigerian economy promptly adjusts to restore its long-term equilibrium. 
The long-run regression estimation is presented as:
[image: ]			(8)
The long-run regression results provide insightful perspectives on the structural relationships between natural gas resource rents and economic performance within the Nigerian economy. Private investment exhibits a positive and significant impact on GDP growth, with a coefficient of 0.366 at a 1% significance level. This suggests that an increase in private investment positively contributes to the long-term economic growth of Nigeria. Labour force participation rate, on the other hand, displays a negative and significant coefficient of -0.720, implying that higher labour force participation has a detrimental effect on the long-term GDP growth. This could be attributed to issues such as overpopulation and resource constraints.
Natural gas resource rents exhibit a robust positive impact on GDP growth, with a substantial coefficient of 28.29 at a 1% significance level. This underscores the importance of natural resource utilization in fostering economic development, as Nigeria heavily relies on its oil and gas sector. Foreign direct investment is found to have a negative and significant coefficient of -4.614, suggesting a potential trade-off between domestic and foreign investments. The negative coefficient for trade openness (-0.0218) is statistically insignificant, indicating that in the long run, the openness of the Nigerian economy may not have a significant impact on GDP growth. The economic implications of these long-run relationships are profound. The results suggest that policies promoting private investment and effective utilization of natural resources could be instrumental in sustaining long-term economic growth in Nigeria. However, careful consideration and management of labour force participation and foreign investments are necessary for achieving balanced and inclusive economic development.
The adjusted coefficient of determination (R2) stands impressively high at 89.94%, indicating that nearly 90% of the variations in economic performance are effectively explained by the model's considered explanatory variables. This adjusted R2 shows the substantial contributions of factors like natural gas resource rents and other controlling variables to the observed variations in economic performance. Statistical robustness is further corroborated by the F-statistic, reaching 6.0926 and achieving significance at the 5% level. The model’s reliability is reinforced by the absence of serial autocorrelation, as reflected in the Durbin-Watson value of 2.0086.
Moreover, diagnostic tests conducted on the estimated ARDL model attest to its validity. Serial correlation, normality, and heteroskedasticity tests have all been successfully passed, affirming that the error terms lack serial correlation, adhere to a normal distribution, and exhibit consistent variances. The Ramsey RESET test results confirmed the appropriateness of the model specification. Additionally, the Cumulative Sum (CUSUM) and Cumulative Sum of Squares (CUSUMSQ) tests, illustrated in Figures 3 and .4, signal the stability of the model parameters over time.
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	Figure 3: Cumulative Sum (CUSUM)
	Figure 4: Cumulative Sum of Square (CUSUMQ)


4.7 Discussion of Findings
The Case for Oil Rents
The results from the ARDL estimation showed that oil resource rents as a ratio of GDP positively impacted economic performance in the short run. However, the positive influence of oil resource rents as a ratio of GDP on economic performance is not significant statistically at 5% level. The findings that oil resource rents, when expressed as a ratio of GDP, positively impacted economic performance in the short run carry notable economic implications. On one hand, the positive effect suggested that, in the short run, an increase in oil resource rents relative to GDP contributed favourably to economic growth. This aligned with the conventional understanding that countries heavily reliant on oil exports can experience a surge in economic performance when global oil prices rise or when oil production increases. In the short run, the injection of revenue from oil resource rents can stimulate economic activities, leading to increased investment, government spending, and overall growth. However, the significance, or lack thereof, of the positive impact on economic performance is a critical aspect to consider. The non-significant statistical result at the 5% level implies that, whilst there was an observed positive influence of oil resource rents on economic performance, this effect was not strong enough to be deemed statistically robust. This nuance is crucial for policymakers and economists, signaling that the relationship between oil resource rents as a ratio of GDP and economic performance might be subject to various factors, and the observed positive impact might be vulnerable to fluctuations or externalities. Consequently, reliance on oil resource rents as a primary driver of economic growth in the short run might be tempered by the need to diversify the economy and address potential vulnerabilities associated with the oil sector.
The results could be attributed to the dominant role of the oil sector in Nigeria’s economy. Nigeria is a major oil-producing country, and the oil sector plays a crucial role in its economic landscape. Current Fluctuations in oil prices and production levels could have immediate and lasting effects on the overall economic performance. The positive coefficient suggested that when oil resource rents increase, it led to a proportional increase in GDP growth, reflecting the substantial contribution of the oil sector to the country’s overall economic output. However, this positive association also underscored the vulnerability of Nigeria’s economy to the volatility of global oil markets, emphasizing the need for diversification and sustainable economic policies to mitigate the effect of oil price fluctuations on overall economic growth.
The Case for Natural Gas 
Furthermore, the study revealed that natural gas rents as a ratio of GDP negatively and significantly impacted short-run economic performance. The negative effect suggested that, in the short term, an increase in natural gas rents relative to GDP had an adverse effect on economic performance. This unexpected result might be attributed to various factors such as mismanagement of natural gas revenues, resource curse dynamics, or other economic distortions. The negative effect could manifest through issues like inflationary pressures, Dutch disease effects, or fiscal mismanagement, which may counteract the positive contributions that natural gas revenues could potentially make to economic growth. Meanwhile, the link between natural gas rents as a ratio of GDP and economic performance wass positive and significant at the conventional level. This implied that, over the understudy periods, an increase in natural gas rents relative to GDP became a positive driver of economic growth. This could be due to the successful implementation of policies and strategies that harness natural gas revenues for sustainable development, such as investments in infrastructure, education, or diversification of the economy. The positive long-run effect indicated that, when managed prudently, natural gas resources could become a catalyst for economic growth and development.
The findings challenged the prevailing consensus surrounding the resource curse hypothesis, which posited that natural resource abundance negatively affected economic performance (Hausmann and Rigobon, 2002; Ishamet al., 2005; Di John, 2011). Previous research had often depicted natural resources as more of a curse than a blessing, with studies like Apergiset al. (2014) revealing a negative reverse causality between agriculture value added and oil rents in oil-producing MENA countries, suggesting a Dutch disease effect. Similarly, Satti et al. (2014) found evidence of the resource curse hypothesis in Venezuela, indicating that natural resource abundance hinders economic growth. These studies, utilizing various econometric methods, consistently supported the notion that abundant natural resources impeded economic development.
In contrast to this prevalent perspective, the results of the present study aligned with the arguments of scholars advocating the blessing hypothesis, which contended that natural resource abundance could positively contribute to the economic performance of developing countries. Hamdi and Sbia (2013b), employing a VECM approach, demonstrated a positive and significant effect of oil revenues on economic growth in Bahrain. Likewise, Khan (2021) conducted a comprehensive analysis of the nexus between natural resources and economic growth for 131 countries, finding that natural resources had a positive impact on economic growth. Furthermore, Hayat and Tahir (2021) explored the relationship between natural resources volatility and economic growth in resource-rich countries like Oman, Saudi Arabia, and the United Arab Emirates. Their study revealed a positive and significant effect of natural resource endowment on economic growth in Saudi Arabia and the United Arab Emirates, although the effect was not significant in Oman. These findings contributed to the understanding of the complex relationship between natural resource abundance and economic performance, emphasizing that the outcomes vary based on contextual factors, governance structures, and the effective management of resource revenues. The study underscored the need to move beyond generalized assumptions about the resource curse and blessing hypotheses, recognizing the importance of specific country contexts and policies in shaping the effect of natural resources on economic development. In all these related studies. non unbundled natural resources into oil and gas as this researched had done.
5. Conclusion
The study examined the effect of natural resource rents (oil and natural gas) on economic performance in Nigeria. Using the ARDL estimator, the results showed that oil rents had a positive and significant effect on short-term GDP growth, however, in the long run it was insignificant. The result can be attributed to the dominant role of the oil sector in Nigeria’s economy. Nigeria is a major oil-producing country, and the oil sector plays a crucial role in its economic landscape. Fluctuations in oil prices and production levels can have immediate and lasting effects on the overall economic performance. Natural gas rents had a positive and significant effect on GDP growth in the long run while the first lag of natural gas rents was significant in the short run. This underscores the importance of natural resource utilization in fostering economic development, as Nigeria heavily relies on its oil and gas sector. These findings underscore the pivotal role of natural resource utilization, particularly in Nigeria’s oil and gas sector, in driving economic development. Thus, the government should substantially increase the production level of natural gas towards increasing GDP growth. There is also the need to recognize the limitations of over-reliance on oil revenues and prioritize efforts to diversify the economy. There is the need to promote substantial investment in non-oil sectors such as agriculture, manufacturing, and services in the long run.It is important to develop and implement policies for the sustainable management of natural resources, including oil and gas reserves. This entails investing in technology and infrastructure for efficient resource extraction, promoting environmental conservation practices, and ensuring equitable distribution of resource revenues to benefit the broader population.
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