


GROSS CAPITAL FORMATION AND ECONOMIC GROWTH IN NIGERIA: EVIDENCE FROM THE AUTOREGRESSIVE DISTRIBUTED LAG (ARDL) APPROACH

ABSTRACT
Gross capital formation is considered one of the most important contributors to economic growth by building up capital, increasing productivity and technological progress. In Nigeria, although various policies and development programmes have been put in place to attract investments, the impact of gross capital formation on sustained economic growth is inconclusive. This study used the Autoregressive Distributed Lag (ARDL) model to analyze the impact of gross capital formation on economic growth in Nigeria for the period 2004–2025 with the data sourced from Central Bank Statistical Bulletin and World Development Indicators. The results showed that in the short run, the effect of gross capital formation on the growth of the economy was negative, but statistically insignificant, in the contemporaneous period, and positive but insignificant in the lagged period, meaning that investment has not significantly contributed to the improvement of economic growth. Literacy rate had a negative contemporaneous effect, although not statistically significant, on economic growth but a positive statistically significant lagged effect, indicating that the economic returns from human capital formation are long delayed. The study concludes that only a combination of efficient capital allocation, institutional quality and continued investment in human capital development can help to stimulate sustainable economic growth if there is a greater amount of investment. The study recommends that Federal Ministry of Finance, Federal Ministry of Budget and Economic Planning, Central Bank of Nigeria and Nigerian Investment Promotion Commission should enhance policies that encourage productive investment, underpinned with improved infrastructure, efficient allocation of capital, and an enabling investment environment. It also urges the Federal Ministry of Education, National Universities Commission, National Board for Technical Education and the National Commission for Colleges of Education to boost technical, vocational, digital and innovation-based education to build up labour productivity and maximize long-term growth effects of manpower development.
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1.0 Introduction
   The achievement of sustainable growth remains central to the macroeconomic policy goals of both developed and developing countries. The implications of growth with respect to the generation of employment, poverty alleviation, industrialization and improvement in living standards are of major significance. Persistent challenges such as infrastructural inadequacies, macroeconomic instability, policy uncertainty and inadequate accumulation of capital are faced by developing countries, especially in making progress towards structural transformation (Chirwa & Odhiambo, 2018). Gross capital formation plays a central role among the main factors of long-term growth, as it measures the increase in the supply of productive physical assets like machinery, equipment, transport infrastructure and buildings. These investments not only increase productive capacity but also enable the adoption of new technology and boost labour productivity, which is a crucial factor for output growth (World Bank, 2023).
   Classical economists acknowledged the importance of capital accumulation process to economic growth. Smith (1776) held that economic growth depends on saving, which then becomes productive investment, and Ricardo (1817) pointed out the relationship between capital stock expansion and the volume of production possibilities and national income. As a consequence of these arguments, other positions held by Solow (1956) growth model emphasized the importance of the capital accumulation as crucial to the process of transitional growth in output to a steady state, with declining returns, gained popularity. Endogenous growth theorists, such as Romer (1986) and Lucas (1988), extended this idea by showing that long-run per capita growth can occur in the absence of exogenous technological progress if there are spillovers and increasing returns from sustained investment in physical and human capital. Capital formation is a path to creating future productive capacity and thus, sustainable development, whereas consumption expenditure is used to gain immediate utility (World Bank, 2023). Consequently, countries with a consistent investment in productive assets have higher economic growth rates than have countries with consistently low levels of investment in productive assets.
   Nigeria is endowed with both natural and human resources and has long been recognised the need to build up substantial capital accumulation to achieve its growth and development goals. Over the years successive administrations have pursued policies specifically geared towards encouraging domestic capital formation and investment. These include large scale infrastructural projects, the fiscal package of incentives for private investors, the Economic Recovery and Growth Plan (ERGP), the National Development Plan (2021-2025) and the specific intervention plans of the Central Bank of Nigeria and the Bank of Industry. These actions suggest overall consensus that there is a clear need to invest substantially in infrastructure, machines and complementary human capital to boost productive capacity and stimulate GDP growth (Onwiodiokit & Otolorin, 2021).
   However, all these efforts have not yielded the desired result in terms of investment performance in Nigeria. According Nweke, Odo, and Anoke (2017), gross fixed capital formation has been considerably volatile, with an average of over 20% of GDP in the 1980s but dropping rapidly to below 15% by the mid-1990s and only partially recovering since then with the level remaining below what is necessary to achieve meaningful structural transformation. Public and private investment has been hindered by adverse factors, such as poor infrastructure, exchange-rate instability, insecurity, inflation, policy instability, corruption and access to long-term finance (Amaegberi and Krokeyi 2025). As a result, Nigeria's real GDP growth has been irregular and often sub-optimal, which has not been able to create the expected multiplier effect on output and employment. The periods of reform, like structural adjustment, privatization and public-private partnerships, have not always been associated with long-lasting increase of capital accumulation or growth, because of problems in implementation and institutional weaknesses.
  The theoretical significance of investment is recognised in existing empirical literature, but results of this contribution in Nigeria are inconclusive. Other studies have had positive and significant long-run relationship between gross capital formation and economic growth, while others observed a weak, insignificant or even negative relationship, which could be driven by inefficient allocation, institutional weakness and macroeconomic instability (Onwiodiokit & Otolorin, 2021; Amaegberi & Krokeyi, 2025). Many of the previous analyses include many macroeconomic variables, making it is difficult isolate the effect of capital accumulation. Furthermore, methodological differences and variations in the extent of data coverage have helped in the observed ambiguity.
  This study, therefore, focuses exclusively on gross capital formation as the sole explanatory variable and applies the Autoregressive Distributed Lag (ARDL) approach for more robust evidence to support the investment policy in Nigeria. The paper contributes to the literature as it thoroughly analyze the relationship between gross capital formation and economic growth in Nigeria using recent data. It fills the gaps of previous research by explicitly modelling physical and human capital components within the ARDL framework. The results would help policymakers determine if the improvement in capital accumulation would results to an increase in economic growth over time and thus affect fiscal and monetary policies. The rest of the paper is organized as follows. Section 2 covers the relevant theory and empirical research. Data, model and econometric methods are outlined in Section 3. The estimation results and discussion are presented in Section 4 and implications for policy are presented in Section 5.
2.0 Literature Review
2.1 Conceptual Review

Capital Formation
  Gross capital formation is defined as the total investment in fixed assets and inventories of an economy over a period of time and is generally accepted as a key factor determining economic growth as it expands productive capacity, improves technological progress and stimulates the production of goods and services. The World Bank (2023) defines gross capital formation as outlays on additions to the economy's fixed assets and net changes in inventories, such as investment in machinery, equipment, transport facilities, buildings, infrastructure and other productive assets. Likewise, Organization for Economic Co-operation and Development (OECD, 2022) definition of gross capital formation is the aggregate of spending on assets created by the economy that are used in production to increase its stock of physical capital. An increase in gross capital formation usually helps to boost economic growth, which can happen through better productivity, making industrialization possible, attracting domestic and foreign capital, and creating more jobs. In developing economies, lack of infrastructure, financial systems, policy uncertainty, macroeconomic instability, limited domestic savings, and institutional inefficiencies, however, can constrain investment performance and diminish the ability of capital accumulation to drive sustainable economic growth. Although Nigeria has tried different investment promotion policies since the inception of independence, these structural weaknesses remain a constraint to the contribution of gross capital formation to the growth of the Nigerian economy. Thus, the importance of creating an investment climate and improving the efficiency of capital allocation is crucial for sustainable economic development.
Economic Growth
   Economic growth is an economy's ability over time to produce more over time, as measured by increases in national output, income, employment and improvement in people's living standards (Haller, 2012; Todaro & Smith, 2021). It is influenced by a number of related factors such as accumulation of capital, participation of the labour force, technological advances, human capital formation, quality of institutions and macroeconomic stability. The Solow Neoclassical Growth Theory and Endogenous Growth Theory all agree that capital accumulation and human capital formation are key factors in long-term economic growth, but the latter also places greater emphasis on innovation, knowledge creation and technological advancement as important factors to maintaining productivity growth (Romer, 1986; Lucas, 1988). The most widely accepted measure of economic performance is the annual growth rate of real Gross Domestic Product (GDP), which is used in empirical growth studies as an indicator of economic growth. Accordingly, an increase in real GDP is an indication of increases in productive efficiency, investment returns, and an economy's ability to produce more output and income over time.
2.2 Theoretical Framework
   The theoretical framework of this study is based on the Solow neoclassical growth theory and the endogenous growth theory. Solow (1956) introduced the Solow Neoclassical Growth Theory, which argues that economic growth is largely a result of the accumulation of capital, growth of labour, and exogenous technological progress. The theory suggests that more savings and investment will bring about a rise in physical capital, and therefore in the productivity capacity of the nation and its output. But, as capital is subject to diminishing returns, long-run economic growth cannot be obtained by building up more capital without technological development. The strength of the Solow model is that of its analytical weight, which focuses on investment as a key factor in economic growth and is of particular relevance to this study, which investigates gross capital formation as the key explanatory variable and the labour force participation rate as a measure of productive labour input. The theory offers a solid foundation in understanding the relationship between greater investments in productive assets and greater output and economic performance in Nigeria.
  The endogenous growth theory, however, preceded by the main thrust of theories by Arrow (1962), Romer (1986), and Lucas (1988), challenged the exogenous nature of technological progress and the limitations of the Solow model by emphasizing the endogenous nature of economic growth. The theory focuses on the fact that continued investment in physical capital, human capital, innovation, research and development and knowledge accumulation leads to positive externalities that can lead to increasing returns to scale (Romer, 1994). In contrast to the neoclassical view, endogenous growth theory acknowledges that education and human capital can boost labour productivity, technological progress and innovation and thus provide a long-term economic growth path. Hence, the theory offers a compelling theoretical rationale for using literacy rate as an indicator of human capital development and labour force participation as a measure of productive capacity, in addition to gross capital formation, as a measure of economic growth.
   The theories complement each other, giving a complete analytical framework which forms the basis for understanding the relationship between the growth of gross capital formation and economic growth in Nigeria. The Solow neoclassical growth theory illustrates how growth can result from capital accumulation and utilization of labour, while the endogenous growth theory expands this analysis by showing that growth can also come from advancements in human capital, knowledge production and technological innovation. Both theories emphasize the need to invest productively, to use labour efficiently, and to develop human capital to promote long-run economic growth. Their application is especially suitable for Nigeria's economy, where the poor levels of infrastructure, allocation of capital resources, quality of institutional structures, and human capital are restricting investment's growth-enhancing impact. Taken as a whole, the theories offer a satisfying theoretical basis for understanding the relationship between gross capital formation, labour force participation, and the literacy rate and their contribution to the economic growth of Nigeria and serve as a basis for the policy recommendations proposed in this study.
2.3 Empirical Review
   Gross fixed capital formation effect on Nigerian economic growth was investigated using the annual time-series data from 1971 to 2023, and the Autoregressive Distributed Lag (ARDL) approach was used by Amaegberi and Krokeyi (2025). The findings indicated that gross fixed capital formation had a negative impact in the short period but a positive but statistically insignificant effect in the long period, which indicates that investment plays a positive role in the long period, but its role is reduced by the inefficiency in allocating and implementing investment.
   Economic growth and the relationship between deficit financing and economic growth in Nigeria were examined by Uremadu, Umezurike and Onyele (2024), employing the ARDL Bounds Testing approach with gross capital formation as one of the explanatory variables. The study not only confirmed that there was a long-run equilibrium relationship between the variables but also showed that gross capital formation had a strong positive effect on economic growth in the long run. According to the authors, productive investment is still an important pathway through which fiscal policies can boost sustainable economic growth.
  Anagun and Sokunbi (2024) examined the impact of physical and human capital accumulation on economic growth in Nigeria over the period of 1990 to 2021 using ARDL Bounds Testing technique. The study broke down the capital formation into physical capital (gross capital formation) and human capital (education and health expenditure). The results showed that both physical and human capital formation were found to positively and significantly affect economic growth in the long run, but gross capital formation in the short run was not statistically significant. The study found that continued investment in productive assets and human resources continues to be key to long-term economic growth.
   World Bank (2023) analyzed investment characteristics in developing economies based on macroeconomic indicators and found that continued growth of gross capital formation is essential for continuing to grow productive capacity, industrialize and transform the economy in the long term. Likewise, the Organization for Economic Co-operation and Development (OECD, 2022) found that investments in productive assets play a significant role in improving productivity, competitiveness and sustainable economic growth and can help to increase the amount of capital available for future production.
   This study reviewed the relationship between gross capital formation and economic growth in Nigeria for the period 1981 to 2018 with the Dynamic Ordinary Least Squares (DOLS) technique as advocated by Onwiodiokit and Otolorin (2021). The study found a negative and statistically significant effect of gross fixed capital formation on economic growth and a positive and statistically significant impact of investment in human capital on output. The paper found that the lack of efficiency in investing, as well as the low level of institutional quality, limit the positive impact of physical capital investments on growth.
   However, Nweke et al. (2017) examined the relationship between gross capital formation and economic growth for Nigeria over an annual time frame from 1981 to 2018 using cointegration and an error correction mechanism (ECM) model. The results indicated that the gross capital formation in the short run and long run was positive but not statistically significant with regard to real gross domestic product. The research also found that the relationship was bidirectional, meaning that capital formation and economic growth go hand in hand.
   Adegboyega and Odusanya (2014) used the Ordinary Least Squares (OLS) estimation method to investigate the impact of gross capital formation on the economic growth of Nigeria. The results showed that gross capital formation has a positive and significant impact on economic growth, which in turn has led to the improvement of industrial productivity and increase in productive capacity. The research observed that continued investment is essential for long-term development.
   Ugwuegbe and Urakpa (2013) examined the investment and economic growth relationship in Nigeria using the econometric estimation techniques. The results indicated that investment had a positive effect on economic growth, but the effect was limited by the lack of good infrastructure, macroeconomic instability, inefficient resource allocation, and weak institutional performance.
    With the Ordinary Least Squares (OLS) technique, Bakare (2011) examined the correlation between capital formation and economic growth in Nigeria. The results showed that gross capital formation is positively related to economic growth, which meant that economic growth will improve with a higher amount of investment to increase productive capacity and national output. The study found that strengthening domestic investment is still a key element in enhancing economic growth.
   Most of the reviewed studies have found positive evidence that gross capital formation is associated with economic growth, but the evidence is inconclusive due to the variety of estimation methods, sample dates, model specifications, and capital investment measures. Some studies reported positive and significant effects of investment on economic growth, while others reported insignificant or even negative effects of investment on economic growth, especially when investment efficiency and institutional quality are low. In addition, the gross capital formation-economic growth relationship in Nigeria has been studied with only a few studies examining the relationship specifically with the Autoregressive Distributed Lag (ARDL) model and with the inclusion of literacy rate as control variables which this study deployed to fill this gap by using annual data and the ARDL bounds testing model to generate new evidence on the short run effect of gross capital formation on economic growth in Nigeria.
3.0 Methodology
  The study had an ex-post facto research design with secondary data from trustworthy international databases such as World Development Indicators (WDI) of the World Bank. The nature of the variables investigated led to the use of the ex post facto design: the variables investigated are historical ones, macroeconomic time-series data that cannot be manipulated by the researcher. This study spanned the period 2004 – 2025, where Nigeria was witnessing a continued push for economic growth through higher public and private investment, introduction of several capital formation strategies, infrastructure development programmes, and reforms for improving productivity and economic diversification. The Nigerian economy experienced periods of economic expansion and recession, levels of investment, structural reforms and external shocks during this time, which all affected the relationship between capital accumulation and economic performance. Nigeria is a suitable case study as it has a lot of natural and human resources but still suffers from chronic problems of insufficient capital accumulation, poor infrastructure, low productivity, unemployment and erratic economic development. It is therefore important to analyse the role of gross capital formation in economic growth in the Nigerian economy to understand the relationship between investment and growth in the economy. Therefore, the functional form of the model is given as:

Equation (1) is expressed econometrically as:

 
Where: GR = Economic growth rate measured by real Gross Domestic Product (GDP) growth rate; GCF = Gross capital formation; LTR = Literacy Rate; β₀ = Constant term; β₁- β3 = Parameter estimate; and εt = Stochastic error term
   The model was estimated using the autoregressive distributed lag (ARDL) bounds testing approach suggested by Pesaran, Shin and Smith (2001). The ARDL methodology was chosen for its ability to estimate both the short-run dynamics of the model and the long-run equilibrium relationships, without any restrictions, even if the variables are I(0) or I(1). Moreover, the method is efficient and unbiased even in the use of relatively small sample sizes and is used to solve the endogeneity and serial correlation problems often encountered in time-series analysis for macroeconomic data. Thus, the unrestricted ARDL model estimated in the study is given by:

Where: Δ = First difference operator; p = Optimal lag length selected using the Akaike Information Criterion (AIC); β₀ = Intercept; β₁–β3 = Short-run dynamic coefficients; λ₁–λ₂ = Long-run coefficients; and  = White-noise error term.
   The stationary characteristics of the variables were first checked to determine that all the variables were not integrated more than the first order before estimating the ARDL model, with the help of the Augmented Dickey–Fuller (ADF) unit root test. Then, the ARDL bounds cointegration test was performed to check the existence of long-run cointegration between gross capital formation and economic growth. After confirming the cointegration, the long-run coefficients and the Error Correction Model (ECM) were estimated to estimate the long-run effect of gross capital formation and the speed of adjustment from short-run disturbances to equilibrium. To ensure robustness and reliability of the estimated model, post-estimation diagnostic tests such as the Breusch–Godfrey Serial Correlation LM Test, Breusch–Pagan–Godfrey Heteroskedasticity Test, Jarque–Bera Normality Test and Ramsey RESET Specification Test were carried out.
4.0 Results and Discussion
Table 1: Descriptive Statistics of the Variables 
	
	GR 
	GCF 
	LTR 

	 Mean 
	 5.304762 
	 1.954249 
	 91.36721 

	 Median 
	 6.100000 
	 3.359867 
	 92.92560 

	 Maximum 
	 15.30000 
	 40.74386 
	 95.37991 

	 Minimum 
	-1.800000 
	-22.79282 
	 76.76000 

	 Std. Dev. 
	 3.815688 
	 14.71224 
	 4.992210 


Source: Author’s computation from EViews 10 (2026)
  The results presented in Table 1 showed that Nigeria's economic growth rate (GR) was the highest at 15.30% in 2006 and the lowest at −1.80% in 2009, with an average of 5.30% during the study period, which showed that Nigeria's economy experienced a high level of macroeconomic shocks both in its domestic economy and from the external sector. The economic growth was also relatively unstable, with a high standard deviation of 3.82. GCF exhibited a relatively high standard deviation of 14.71, indicating that the activity of investment was volatile, with a mean value of 1.95% ranging from −22.79% to 40.74%. The human capital development has improved gradually, with the mean literacy rate (LTR) of 91.37% ranging from 76.76% to 95.38% and a standard deviation of 4.99. Overall, the descriptive statistics show that the gross capital formation and economic growth were more variable than labour force participation and literacy rate, suggesting that there was variation sufficient for econometric estimation. The stationarity properties of the variables were then analyzed using the Augmented Dickey–Fuller (ADF) unit root test (Table 2).
Table 2: Results of Augmented Dickey Fuller unit root test 
	Variable
	Level
	ADF critical value
	1st difference critical value
	ADF
	Order
	Remark

	GR 
	0.251289 
	-3.052169 
	-3.999773 
	-3.052169 
	I(1) 
	Stationary 

	GCF 
	-5.799085 
	-3.029970 
	-9.086122 
	-3.052169 
	I(0) 
	Stationary 

	LTR 
	-0.985543 
	-3.020686 
	-4.523820 
	-3.029970 
	I(1) 
	Stationary 


Note: 5% critical value was used for ADF test  
Source: Author's Computation from EViews 10 (2026)
  Table 2 showed that the ADF test statistic of the gross capital formation (GCF) is −5.799085, which is higher than the 5% critical value in absolute value (−3.029970). On the contrary, economic growth (GR) and literacy rate (LTR) were revealed as non-stationary at level 1, but they became stationary after first differencing, which means that they are integrated of order one I(1). The ADF statistics for GR (−3.999773) and LTR (−4.523820) were greater than their respective 5% critical value in absolute value, suggesting that they are stationary after differencing. The fundamental assumption of the application of the Autoregressive Distributed Lag (ARDL) Bounds Testing approach of Pesaran, Shin and Smith (2001) is held for the series because none of the variables are integrated of order two I(2). Based on the result of the unit root test, the ARDL method is suitable for analysing the short-run and long-run relationship among the variables under study, gross capital formation, labour force participation, literacy rate and economic growth in Nigeria. After the stationarity test, the optimal lag k value was chosen by the Akaike Information Criterion (AIC), and the results are shown in Table 3.
Table 3 Lag Order Selection Criteria

	 Lag
	LogL
	LR
	FPE
	AIC
	SC
	HQ

	0
	-196.8362
	NA 
	 95821.02
	 19.98362
	  20.13298*
	 20.01277

	1
	-185.0432
	  18.86881*
	  73650.18*
	  19.70432*
	 20.30176
	  19.82094*


Source: Author's Computation from EViews 10 (2026)
   Based on the results of Table 3, it appeared that lag one (1) was used and the optimum lag length in the system, as it had the minimum value for all three criteria, that is, AIC, Hannan–Quinn (AICc) and Schwarz (BIC). The selection of the optimal lag length is crucial since it will ensure that the model estimated also reflects the dynamic relationship between the variables and will avoid over-parameterization and residual serial correlation problems. Thus, the choice of lag length 1 is a good basis for the next ARDL bounds cointegration analysis and the estimation of the short-run and long-run effects of new business density on economic growth in Nigeria. Hence, the series are I(0) and I(1), and the bound cointegration test is presented in Table 4.
Table 4: Co-integration Bound Test Result 
	Test Statistic 
	Value	 
	K 

	F-statistics 
	 2.008399	 
Critical Bounds Value 
	2 

	Significance level 
	Lower bound I(0)
	Upper bound I(1)

	10% 
	2.63
	3.35

	5% 
	3.1
	3.87

	2.5% 
	3.55
	4.38

	1% 
	4.13
	5


Note: K = Number of Variables
Source: Author's Computation from EViews 10 (2026)
  The outcome of the ARDL bounds cointegration test is displayed in Table 4. The estimated F-statistic (2.008399) is below the lower bound critical values at 10%, 5%, 2.5% and 1% significance levels. Hence, the null hypothesis of no long-run cointegration is not rejected, which means there is no evidence of a stable LR equilibrium relationship between economic growth, gross capital formation and literacy rate in Nigeria during the study period. This finding implies that the variables do not move together in the long run, and therefore the long-run ARDL model and the related Error Correction Model (ECM) are not supported by the data. However, other post-estimation diagnostic tests were undertaken to evaluate the sufficiency and validity of the estimated model, which can be seen in Table 5.
Table 5: Diagnostic Test Results
	Diagnostic Tests
	F-statistics
	Probability

	Jarque-Bera
	0.515261
	0.7728

	Breusch-Godfrey Serial Correlation LM Test
	0.099568
	0.9063

	Heteroskedasticity Test: Breusch-Pagan-Godfrey
	0.498866
	0.8318

	Ramsey RESET Test
	0.622762
	0.4503


Source: Author's Computation from EViews 10 (2026)
  The results of the diagnostic test for the reliability of the estimated ARDL model are shown in Table 5. A Jarque–Bera test (Prob. = 0.7728) shows the residuals have a normal distribution, and a Breusch–Godfrey Serial Correlation LM Test (Prob. = 0.9063) suggests there is no serial correlation among the residuals. Likewise, the Breusch–Pagan–Godfrey test for heteroskedasticity (Prob. = 0.8318) shows that the residuals are homoskedastic, and the Ramsey RESET test (Prob. = 0.4503) indicates that the estimated model is sufficiently specified. These diagnostic results validate the statistical robustness, reliability and validity of the estimated ARDL model for valid econometric inference. Table 6 shows the results of the ARDL estimates. 
Table 6 ARDL Estimated Results
	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.   

	D(GR(-1))
	0.132559
	0.262964
	0.504095
	0.6251

	D(GCF)
	-0.059613
	0.043538
	-1.369215
	0.2009

	D(GCF(-1))
	0.059965
	0.037548
	1.597019
	0.1413

	D(LTR)
	-0.042499
	0.149471
	-0.284328
	0.7820

	D(LTR(-1))
	1.915897
	0.564082
	3.396487
	0.0068

	CointEq(-1)*
	-1.018267
	0.315090
	-3.231667
	0.0090


Source: Author's Computation from EViews 10 (2026)
   The results showed that the error correction coefficient is negative and statistically significant, with a value of β = −1.0183 and p = 0.0090, which means that the short-run deviations are quickly corrected towards the long-run equilibrium path. The coefficient indicates that about 101.8% of the deviations from equilibrium are remedied in one period, indicating a very short period of adjustment after the short-run economic shocks. The negative and significant error correction term verifies the presence of a meaningful error correction mechanism in the estimated ARDL model and suggests that the economy rapidly realigns itself with the equilibrium path when faced with short-run disturbances.
   The results in Table 6 indicated that the short-run effect of gross capital formation (GCF) on economic growth in Nigeria is negative but statistically insignificant (β = −0.0596, p = 0.2009). This implies that higher investment spending does not necessarily lead to an immediate rise in output growth, which may be because capital investment takes a long time to become productive. This discovery suggests that delays in the implementation, poor infrastructure, policy uncertainties, inflation, and allocation inefficiencies can lead to a reduced impact of investment on economic growth. The result is in line with Nweke, Odo and Anoke (2017), which found that an increase in gross capital formation in both the short and long run had a positive but statistically insignificant effect on real GDP. Likewise, Amaegberi and Krokeyi (2025) concluded that gross fixed capital formation had a short-run negative effect on economic growth, indicating that the adjustment costs of investment can lead to a temporary decline in economic activity before productive effects are realised. This contradicts the work of Bakare (2011) and Adegboyega and Odusanya (2014), who found a positive and statistically significant relationship between capital formation and economic growth in Nigeria.
   Previous investment is statistically insignificant, and the lagged value of gross capital formation D(GCF(-1)) is positive (β = 0.0600, p = 0.1413), suggesting that past investments support the economic activity, but the effect is not large enough to be statistically significant within the period of the study. This has been found to be the case for the Solow Neoclassical Growth theory, which suggests that capital can increase productive capacity and output but only if other factors are present, such as technological progress, efficient use of resources, and institutional quality. The outcome further echoes Ugwuegbe and Urakpa (2013), who noted that while investments have the potential to boost growth, it is frequently limited due to poor infrastructure and macroeconomic conditions. This result contrasts with those of Anagun and Sokunbi (2024), who used the ARDL model and concluded that disaggregated physical capital formation positively influenced Nigeria's long-run economic growth significantly, while gross capital formation had a strong influence on output in the long run, as reported by Uremadu et al. (2024).
    The coefficient for the contemporaneous literacy rate (LTR) is negative and not statistically significant (β = −0.0425, p = 0.7820), meaning that there is no immediate positive relationship between an improvement in literacy and an increase in economic growth. This result may be due to the fact that education alone is not enough to boost productivity unless there are skills, technologies, entrepreneurship and a conducive business climate. The finding is, therefore, partly in agreement with the endogenous growth theory that focuses on the role of human capital in growth, specifically its ability to produce knowledge, innovate, and enhance productivity, not just in terms of education alone. The finding is also consistent with the result obtained by Amaegberi and Krokeyi (2025), which concluded that government spending on education did not have a positive immediate impact on economic growth.
   The lagged literacy rate D(LTR(-1)), on the other hand, has a statistically significant and positive influence on economic growth (β = 1.9159, p = 0.0068). This means that the payoffs of human capital utilization are not immediate but taken over time as a rise in literacy levels slowly increases labour productivity, innovation capacity, technological adoption and the overall efficiency of production. The result supports the endogenous growth theory proposed by Romer (1986) and Lucas (1988) that sustained investment in human capital can lead to knowledge spillovers and increasing returns that can foster long-run economic growth. This finding also corroborates that of Onwiodiokit and Otolorin (2021), who reported a positive influence of human capital formation on economic growth in Nigeria, with gross capital formation reporting a lesser or negative result. The results thus highlight the need to ensure that investments are not only accompanied by continuous investment in human capital but also with institutional strengthening, infrastructure development, and macroeconomic stability for a shift in capital accumulation to sustainable economic growth.
5.0 Conclusion and Recommendations
    In Nigeria, gross capital formation had a negative but insignificant contemporaneous effect and a positive but insignificant lagged effect on economic growth; thus, the study confirmed that capital accumulation is still an important factor in determining economic growth, but capital formation has not been translated to economic performance. This could be explained by the inefficiency of the investment resource allocation, lack of infrastructure, poor institutional quality and the low productivity rate of public and private investments. In addition, the contemporaneous and lagged literacy rates were found to have insignificant negative and positive impacts on economic growth, respectively, suggesting that investments in education and human capital take time to yield productivity and economic growth. The findings indicate that, while there is a need to push for a higher level of investment in Nigeria, it is also crucial to boost efficiency of capital utilization and support human capital development to boost productivity for sustainable economic growth. Given this, the study concludes that gross capital formation and human capital development remains significant contributors to economic growth if they are backed by good macroeconomic policies, good institutions and efficient implementation of investment programmes. The study suggests that the following should be done:
i. The Federal Ministry of Finance, Federal Ministry of Budget and Economic Planning, Central Bank of Nigeria (CBN), and Nigerian Investment Promotion Commission (NIPC) should strengthen policies to promote productive public and private investment through improvement of infrastructure, efficient allocation of capital expenditure, improvement of the investment climate and provision of incentives for domestic and foreign investment in productive sectors of the economy. This will facilitate the efficiency of gross capital formation and increase its effect on sustainable economic growth.
ii. The Federal Ministry of Education (FME), National Universities Commission (NUC), National Board for Technical Education (NBTE), National Commission for Colleges of Education (NCCE) and the National Board for Arabic and Islamic Studies (NBAIS) should continue to upgrade the quality of education by enhancing education for the acquisition of technical, vocational, digital and innovation skills in education systems and training systems and align educational curricula with the needs of the labour market. This will help to ensure that the gains achieved in literacy lead to increased labour productivity, technological innovations and continued economic growth in Nigeria.
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