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Abstract 

This study investigated the effect of labour 

force and external debt on industrial output 

in Nigeria using annual time series data from 

1986 to 2023. The study specifically 

investigated the short and long run 

relationships among industrial output, 

external debt, labour force, and other control 

variables. The Autoregressive Distributed 

Lag (ARDL) model and Granger causality 

technique were employed to estimate the 

dynamic relationships among the variables. 

The results revealed that external debt exerts 

a negative and significant long-run effect on 

industrial output, indicating that rising debt 

accumulation and servicing obligations constrain industrial productivity in 

Nigeria. Similarly, labour force dynamics negatively affected industrial output in 

the long run, suggesting that labour force expansion has not translated into 

improved industrial productivity due to structural inefficiencies, unemployment, 

inadequate technical skills, and weak industrial absorptive capacity. Conversely, 

trade openness positively and significantly influenced industrial output in both 

the short run and long run, while exchange rate had a positive long-run effect but 

a negative short-run effect. Foreign direct investment exerted an insignificant 

long-run effect and a significantly negative short-run effect on industrial output. 

The study concludes that external borrowing and labour force expansion alone 

cannot stimulate sustainable industrial growth without productive debt 

utilization, improved labour productivity, and structural reforms. The study 

therefore recommends productive debt allocation, labour market reforms, and 

industrial policies aimed at enhancing industrial productivity and sustainable 

growth in Nigeria. 
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1. Introduction 

Industrialization is still the major engine of the economic 

transformation process, job creation, technological development and 

economic sustainability in the emerging economies. Globally, sustained 
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growth in industrial output serves as the structural bedrock for shifting 

economies away from volatile primary commodities toward high-value 

global supply chains (Manasseh et al., 2022). Historically, global industrial 

output expansions have been fueled by the strategic deployment of domestic 

labour forces and the infusion of capital, often supplemented by external 

financing. However, while developed and emerging Asian economies 

successfully transformed their massive labour pools into high industrial 

output engines, many Sub-Saharan African nations have experienced a stark 

divergence. Despite various regional development initiatives, industrial 

output in Africa has stagnated due to deep-seated structural vulnerabilities, 

including weak productive capacity, systemic labour market frictions, and 

escalating external debt burdens. 

Nigeria, the biggest economy in West Africa, is a prime example of 

this paradox of development whereby huge potential for development has not 

led to strong industrial output. It has a high level of natural and human 

resources such as ample natural gas, crude oil, solid minerals and rich 

agricultural lands, which can support a large domestic processing industry 

(Omolola et al., 2023). In the Nigerian economy however, the system is still 

essentially oil based and a large proportion of foreign exchange earnings and 

fiscal revenues of the government is sourced from export earnings from crude 

oil. Such dependence on commodities has made the macro-economy very 

sensitive to the impact of major external shocks such as exchange rate 

volatility, international oil price volatility, and structural inflation (Odey et 

al., 2023). These shocks have repeatedly led to budget deficits, and 

successive governments have increasingly resorted to borrowing from abroad 

to cover structural deficits and capital projects. This has led to Nigeria's 

external debt stock increasing in a geometric progression over the last 20 

years from US$28.35 billion in 2001 to more than US$51.86 billion by the 

end of 2025 (Debt Management Office [DMO], 2026). 

The growing burden of external debt, together with the prevailing 

conditions of Nigeria's labour force, has created significant structural 

constraints that hinder the performance and growth of the country's industrial 

sector. Theoretically, a large number of young labour force should be a key 

factor as input to increase manufacturing production. Rather, labour relations 

and external debt in Nigeria are counter forces that curtail industrial 

production and the interplay is immediately captured in a number of 

important stylized facts. Amongst these, the sluggish contribution of 

industrial output to national GDP despite a growing labour force is a notable 

feature; the contribution of the manufacturing value added of industrial 

output has structurally stagnated at a paltry rate of 9% to 12.7% of GDP over 

the past few years that has essentially pushed surplus labour into low 

productivity informal service industries (Aiyebelehin, 2026; Iyamah, 2026). 

In addition, the real output capacity of domestic industries is still significantly 

limited with manufacturing capacity utilization consistently below 40% 
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(Nwoge et al., 2018). This is a severe underutilization, which directly stems 

from a debilitating infrastructure deficit, most notably, the unreliable power 

grid and the high logistics costs, in that they significantly increase production 

costs and make domestic companies operate below their frontiers (Ogbonna, 

2021; Ogu, 2026). 

Most important, this vital piece of infrastructure cannot be closed 

because public capital is short of what is needed due to severe debt-overhang. 

The high cost of servicing external debt (more than 45% of government 

revenues) has created the so-called debt-overhang effect with a systematic 

displacement of public capital in essential investments in energy and 

transportation infrastructure for supporting the expansion of industrial 

production (Omeje et al., 2025). This fiscal strangulation is directly linked to 

the growing separation of labor market and a structural gap in skills. The 

employment elasticity of the industrial sector is so low due to lack of capital 

and power in the industry, thus making it unable to absorb the increasing 

labour supply (Edewor, 2022). This unabsorbed labour force created a serious 

labour market deficit that has more than doubled youth unemployment and 

underemployment to more than 50%, and the situation is significantly 

worsened by significant mismatch between the formal academic training and 

the industrial requirement for inputs (Haruna, 2025; Soyemi, 2023).  

Overall, this establishes a vicious circle: increasing external debt 

diverts public funds from industrial infrastructure, reducing its capacity 

utilisation and consequently industrial production. A low productivity of the 

industry in turn, makes it difficult to absorb the growing labour force, thereby 

converting a potential demographic dividend into a labour surplus in the 

region with widespread underemployment and loss of competitiveness of the 

industry (Afolabi et al., 2019). 

There are two opposing views in the existing empirical literature on 

the interaction between labour and capital in explaining sectoral industrial 

output in a developing economy: the classical and the endogenous growth 

view. Although the external debt has presented a liquidity squeeze on the debt 

servicing and caused exchange rate fluctuations, some empirical evidence is 

in favour of the external debt having a positive role in the process of industrial 

output if it were deployed to technology transfer and core infrastructure. 

Likewise, research on labour economics is divided between those that 

consider that labour force growth alone drives industrial output growth, and 

those that show that in the absence of a corresponding expansion of industrial 

capacity and human capital, a supply-side expansion reduces aggregate 

industrial efficiency. 

But there is a big missing piece in today's discussion. Most of the 

studies conducted so far in Nigeria have received a lot of focus on the external 

debt – aggregate economic growth relationship (GDP) without considering 

the specific and segmented channel of industrial output. In addition, empirical 

studies from the past have considered external debt and labour force 
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dynamics separately and independently. In fact, these two forces play a 

dynamic role in the macro-economic system and the capacity to pay the debts 

is directly linked to the capital infrastructure available to the labour force 

which then determines the course of industrial output. This research directly 

tackles this empirical gap by developing an integrative relationship that 

accounts for the complex and synergistic effects of labour force 

characteristics and external debt constraints, specifically on production in 

industry. 

Based on this background, the study examined the effect of labour 

force and external debt on industrial output of Nigeria in a systematic way. 

The study aims at achieving this through two objectives; First, to determine 

the effects of labour force and external debt stock on industrial output in 

Nigeria; and second, to analyse the direction of the empirical causal 

relationship between labour force, external debt stock and industrial output 

in Nigeria. 

 

2.  Literature Review 

2.1  Theoretical Review 

2.1.1  Exogenous Growth Theory 

The Solow growth model elucidates long-run economic growth by 

emphasizing three major drivers: capital accumulation, labour force 

expansion, and technological advancement. The model assumes efficient 

utilization of labour and capital within a production framework characterized 

by constant returns to scale (Solow, 1956). According to the theory, an 

economy reaches a steady-state equilibrium when output, capital stock, and 

labour force grow at constant rates over time. 

The use of Solow growth theory in this study is significant because 

it has focused on the importance of capital and labour in determining the 

productivity of industries and the growth of the economy (Yerima & Tahir, 

2020). Labour force affect industrial performance by affecting the supply of 

labour, participation in the labour force, human capital development, and 

productivity improvement, and the accumulation of capital encourages 

investments in productive industries. Capital formation in developing 

economies like Nigeria which has limited domestic savings to fund the 

industrialization process is an important way that capital can be formed 

through external borrowing. External debt can thus contribute to improve 

industrial production if it is used efficiently for productive purposes like 

industrialization, transport, energy production and technology development. 

 

2.1.2  Debt Overhang Theory 

This theory, developed by Krugman (1988) and further extended by 

Sachs (1989), asserts that the amount of external debt acquired could have 

negative consequences for economic and industrial performance, if future 

debt obligations start to exceed the country's ability to pay back. The theory 
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suggests that high debt loads deter investment, from abroad and domestically, 

since investors know that future rewards of productive activity will need to 

be paid off on debts, not reinvested productively. This in turn fosters 

uncertainty, diminishes investment opportunities, stifles capital development 

and limits industrial development, all of which are harmful effects of 

excessive debt. The theory also proposes that government spending on 

productive sectors like manufacturing, infrastructure, technology and human 

capital development can be squeezed by the pressure from debt servicing. 

Debt overhang theory applies especially to Nigeria where debt 

accumulation and debt serviceability has been a concern for the fiscal 

sustainability and funding of productive sectors. While the external debt 

market is continually extended, the Nigerian industry sector still has a lot of 

issues of low productivity, low-capacity utilization and infrastructural 

problems. This may indicate that resources used for borrowing may not have 

been optimally used in relation to productive industrial investments for 

sustainable industrial transformation (Ojeka & Egbetunde, 2026). 

The study is anchored on the Solow growth and debt overhang 

theory; both theories taken together serve as useful tools for in analysing the 

linkages among labour force characteristics, external debt and industrial 

output in Nigeria. The debt overhang theory suggests that an excessive debt 

burden could still hinder industrial productivity growth, either by crowding 

out investment, due to macroeconomic instability, or simply because of a lack 

of investment. Likewise, if the growth of labour force is not matched by the 

growth of industrial absorptive capacity, technological innovation and skill 

development, it can be expected to reduce labour productivity and stifle 

industrial development. The present paper, therefore, presents a combined 

theoretical framework of the Solow growth theory and debt overhang theory 

as a comprehensive theoretical tool for analysis of labour force, external debt 

and industrial output of Nigeria. 

 

2.2  Empirical Review 

Nguyen-Thanh et al. (2026) looked at the link between industrial 

jobs and debt sustainability for the external debt of 77 LMICs between 2000 

to 2017. This study aimed to investigate if industrial jobs improve external 

debt sustainability in developing economies. The study used panel data 

econometric techniques and robustness checks were conducted using 

alternative estimation techniques and country samples. The Findings showed 

that external debt sustainability was negatively correlated with the share of 

industrial jobs, suggesting that bad labour quality and inefficient labour 

utilization increases the vulnerability of external debt sustainability. The 

study also determined that the borrowing from non-Paris Club creditors, 

being a source of funding, will lead to the deterioration of debt sustainability. 

The authors suggested that to boost export competitiveness and debt 

repayment capacity, attention needs to be focused on improving labour 
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quality, encouraging efficient use of labour and increasing industrial 

productivity. 

Ojeka and Egbetunde (2026) tested the moderating effect of 

investment and institutional quality on the relationship between industrial 

growth and external debt in Nigeria for the period of 1981 to 2023. The study 

used the ARDL model and Fully Modified Ordinary Least Squares (FMOLS) 

technique. The findings revealed that external debt has a negative influence 

on industrial growth in the long run while investment and institutional quality 

have a positive impact on industrial performance. The study also showed that 

high institutions and productive investment reduce the negative effect of 

external indebtedness on the development of industries. The authors 

suggested the need to increase the quality of institutions, especially tackling 

corruption, and to facilitate productive investment that can sustain debt-

financed industrial development.  

Alnaa and Matey (2023) analysed the link between unemployment 

and external debt in 25 countries in Sub-Saharan Africa. Via a dynamic panel 

estimation technique, the study found that external debt has a positive effect 

on unemployment. The results further revealed that the relationship between 

employment and debt is nonlinear in nature. The study blamed the negative 

consequences of debt on bad finance and on unproductive use of debt. The 

authors made suggestions to improve debt management practices and 

accountability in the use of external loans. 

Lu et al. (2023) investigated the spatial distribution and employment 

structure of industrial labour in China over the period from 2007 to 2017. 

China's input-output tables were used to conduct Social Network Analysis 

(SNA) in the study. The results showed that in the early phase of industrial 

development labour-intensive and technology-intensive industries continued 

to be the key demanders of labour, whereas in the later phase of development 

labour-intensive industries were increasingly drawn to the capital-intensive 

industries. The study also confirmed the presence of industrial agglomeration 

and hierarchical employment of labour. The study suggested policies to 

improve labour allocation efficiency and industrial integration to maintain 

industrial productivity and balanced development.  

Annisa and Taher (2022) investigated the effect foreign debt, labour 

force and net exports on economic performance in Indonesia from 1986Q1 to 

2020Q4. The technique used in the study was the time-series econometric 

methods used to estimate the relationship between the variables. It was found 

that foreign debt has negative effect on performance while the labour force 

has positive effect. The research found that more borrowing can have 

negative impact on productive activities while the use of labour effectively 

improves productivity. The authors suggested to curb the reliance on foreign 

borrowing and expand the productivity of labour by investing in human 

capital. 
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AlKathiri (2022) studied the growth of labour productivity and 

convergence in manufacturing industry applying a nonparametric approach 

for the production frontier. The study was based on manufacturing sector 

from 1995 to 2014 and examined the components of labour productivity 

growth. The results showed that the growth of labour productivity in 

manufacturing is mainly attributed to capital accumulation, and technological 

progress to a lesser extent towards the growth of labour productivity. But 

technical efficiency was determined to be less during the study period. The 

study also illustrated that technological improvement primarily enhances the 

performance of highly industrialized economies because of its large capital 

intensity, which has had a negative effect on convergence between 

economies. However, there is also some evidence for unconditional 

convergence in manufacturing labour productivity, primarily due to 

investment. The study found it was necessary to expand manufacturing 

activity, with more capital accumulation, for emerging economies to "catch 

up" with the developed countries. Therefore, the study suggested that the 

developing countries should strengthen their investment in manufacturing 

capacity and in capital formation to boost their labour productivity and boost 

their industrial output growth. 

The study by Kur et al. (2021) examined the effects of external debts 

on the performance of the sectors in Nigeria and Botswana from 1981 to 

2019. The Dual Gap theoretical framework and ARDL technique was used 

in the study. The findings showed that external debt has negative impacts on 

industrial, agricultural and service sector production in Nigeria and positive 

impacts in some service sectors in Botswana. The study found that the 

effectiveness of the institutions and the debt management practices affect the 

performance of the sectors, either positively or negatively. The authors 

suggested to strengthen institutional framework and enhance debt utilization 

strategies. 

Fogang and Tchitchoua (2020) investigated the impact of external 

debt on industrialization in Francophone African countries from 1996 to 

2017. To investigate the possible nonlinearity of the debt–industrialization 

relationship, employing the Panel Smooth Transition Regression (PSTR) 

model. The results showed that external debt has a positive impact on 

promoting industrialization when the amount of debt is under about 58.91 

percent GDP but turns to a negative effect after that amount of debt. The 

study established that there is a threshold for debt after which industrial 

growth is negatively impacted. The authors recommended that debt should 

not be increased beyond reasonable limits and that borrowed money should 

be invested in productive industries. 

Using data from the Colombian annual manufacturing survey in the 

period 2000-2013, Arango et al. (2019) studied the sectoral labor demand for 

manufacturing from a heterogeneous point of view. The study aimed to 

explore the regional industrial sector, establishment size, skill level and 
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contract type differences in labour demand elasticity for manufacturing. The 

authors used elasticity-based labour demand analysis to calculate the own-

price, output and total factor productivity elasticities of different types of 

labour. The results showed that the demand for labour varies markedly 

between subsectors and regions, particularly for unskilled workers in 

Colombia’s manufacturing sector. It also revealed that differences in the 

characteristics of labour processes, technologies, labour productivity, labour 

force skills and wage-setting mechanisms by industry and region contribute 

to variations in labour demand. The results also showed that labour market 

rigidity and segmentation are related to inequalities in industrial demand for 

labour. In the light of the above, the study made the following 

recommendations: policies to enhance wage flexibilities and to lessen the 

segmentation of the labour market to improve labour allocation efficiency 

and industrial productivity within the manufacturing sector. 

Sule (2017) examined the effect of external funding on 

industrialization in Nigeria with the data of annual observations for the period 

1985-2016. The Johansen Cointegration technique and Error Correction 

Model (ECM) were used in the study. They revealed that external funding 

has a negative impact on industrialization, and this is attributed to the 

inefficiency of the institutions and the failure to use borrowed funds properly. 

The study recommended enhancing anti-corruption institutions and investing 

borrowed funds into infrastructure and productive industrial projects which 

could sustain industrial growth. 

Matelis and Huettinger (2014) studied the impact of external debt 

on the performance of the economic sectors in Latin America brtween 1980 

and 2011. The study employed the System Generalized Method of Moments 

(System GMM) estimator. The results showed that external debt is having a 

negative impact on the performance of the agriculture and manufacturing 

sectors, with debt-servicing constraints and crowding-out effects. The 

authors suggested the diversification of the economy, increasing export, and 

making effective use of debts to guarantee that external loans have a positive 

impact on the development of the productive sectors.  

The literature reviewed has revealed that, overall, external debt and 

labour force dynamics have an effect on industrial performance. Most studies 

have shown that high external debt has a negative effect on industrial 

development because of external debt-servicing pressures, weak institutions 

and ineffective usage of borrowed money, but there also exists evidence that 

sustainable external debt can encourage industrial development and that it 

can be used productively. Likewise, the improvement of the quality of the 

labour force, labour productivity, and efficient allocation of the labour force 

was seen to have an impact positively on the performance of industrial and 

manufacturing operations. The existing studies, however, have mainly 

investigated external debt or labour force separately, and fewer on the effect 

of both external debt and labour force on the industrial output. Moreover, 
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empirical work tends to concentrate on economic growth, the sustainability 

of debt or sectoral performance, rather than on industrial output. Empirical 

information on the incentive consequences of labour force and external debt 

on industrial output in Nigeria, therefore, is still limited. This study, therefore, 

adds to the knowledge gap thereby studying the effect of external debt and 

labour force on industrial output in Nigeria. 

 

3.  Methodology 

This study relied on secondary data gotten from official publications 

of the Central Bank of Nigeria (CBN) and the World Bank Data for the period 

1986–2023. The study uses Autoregressive Distributed Lag (ARDL) method 

in this study to investigate the relationship between labour force, industrial 

output and external debt of Nigeria. The methodology suggested by Pesaran 

et al. (2001) is appropriate for this analysis as it allows for variables to have 

mixed integration orders of I(0) and I(1), but not I(2) or higher. Other than 

this flexibility, the ARDL model works efficiently in the presence of small 

sample size and allows the estimation of long-run equilibrium relationships 

along with short-run adjustments of the variables simultaneously. 

In setting up the model for this study, the Solow (1956) growth 

model is adapted with modifications. The Solow Growth model assumes that 

Output (Y) depend on Capital (K) and Labour (L). The model is stated 

functionally as; 

𝑌 = 𝑓(𝐾, 𝐿)………………………………………………………………(1)  

This model is suitable for this study because it takes into 

consideration important variables that affect the industrial output of any 

economy. The model is modified to exclude the variables that are not of 

interest in this study. Thus, the model for this study is stated functionally as 

follows; 

𝐼𝑂 = 𝑓(𝐿𝐹, 𝐸𝐷)…………………………………………………………(2) 

Where IO Is industrial Output, LF is Labour Force, ED is External 

Debt. 

There are other factors that affect the Industrial Output of any economy, such 

as Trade openness, Exchange rate (ER), and Foreign Direct Investment 

(FDI), which helps open up the economy to competition, creates room for 

additional or new technology, and improves managerial skills. 

Therefore, FDI, TO, and ER will be incorporated into equation (2) 

so that equation becomes: 

𝐼𝑂 = 𝑓(𝐸𝐷, 𝐿𝐹, 𝐹𝐷𝐼, 𝑇𝑂, 𝐸𝑅)…………………………………………….(3) 

and the mathematical form becomes: 
𝐼𝑂𝑡 = 𝛽𝑜 + 𝛽1𝐸𝐷𝑡 + 𝛽2𝐿𝐹𝑡 + 𝛽3𝐹𝐷𝐼𝑡 + 𝛽4𝑇𝑂𝑡 + 𝛽5𝐸𝑅𝑡 + ℰ𝑡…………………...(4)  

where 𝛽𝑜 is the intercept of the equation, and  𝛽1 to 𝛽5 are the 

regression coefficients to be estimated. And ℰ𝑡 is the stochastic term which 

is also called disturbance term which account for factors that are not captured 

in the model. 
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According to economic theory, it is expected that a positive and 

significant relationship should exist between macroeconomic growth 

indicator such as industrial output and ED, LF, FDI, TO but a negative 

relationship with ER. This means that a higher ED, LF, FDI, and TO should 

lead to increase in IO. And if ER rises, IO will be affected negatively. Any 

empirical outcomes or result that contradicts this is a deviation from the 

economic a-priori expectation. Therefore, the apriori expectation of the 

model is written in mathematical form as; 𝛽1 > 0, 𝛽2 > 0, 𝛽3 > 0, 𝛽4 > 0, and 

𝛽5 ˂ 0. This implies that the coefficients of ED, LF, FDI, and TO should be 

positive or greater than zero, while the coefficients of ER should be negative 

or less than zero. The regression coefficients not only show the type of 

relationship between the explanatory variables and the dependent variable, 

but also the strength of the relationship. If the estimate is positive, the 

relationship between the two variables is a direct one, while a negative 

estimate indicates an inverse relationship between the two variables, with the 

remaining regressors held fixed. On the other hand, if the coefficient is not 

statistically significantly different from zero, then there is no consistent 

influence of the explanatory variable on the outcome variable.  

 

Table 1: Variable Description and Source 

Abbreviation Variables Description Source 

IO Industrial 

output 

Industry Value 

Added 

World Bank 

(2025) 

LF Labour Force Total Labour 

Force 

World Bank 

(2025) 

ED External Debt External Debt 

Stock (% of GNI) 

Central Bank of 

Nigeria (2025) 

FDI Foreign Direct 

Investment 

Foreign Direct 

Investment 

inflows 

World Bank 

(2025) 

ER Exchange Rate Nominal 

Exchange Rate 

Central Bank of 

Nigeria (2025) 

TO Trade 

Openness 

Ratio of Import + 

Export to GDP 

World Bank 

(2025) 

Source: Authors’ Compilation  
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4.  Result and Discussion  

4.1  Descriptive Statistics 

Table 1: Descriptive Statistics Result 
 IO ED LLF FDI TO ER 

 Mean  1.787558  36.61721  17.61074  1.585948  33.58086  137.0445 

 Median  1.885003  30.43509  17.64128  1.269722  34.10325  125.9950 

 Maximum  18.05893  120.8353  18.02507  5.790847  53.27796  423.9000 

 Minimum -8.850374  4.950816  17.12606  0.183822  9.135846  2.020000 

 Std. Dev.  5.449826  30.57479  0.263140  1.224397  11.12864  122.3070 

 Skewness  0.498140  0.795060 -0.244376  1.785242 -0.334823  0.821771 

 Kurtosis  3.716074  2.968882  1.852316  6.173250  2.549719  2.718983 

 Jarque-Bera  2.383452  4.004962  2.463755  36.12830  1.031032  4.401980 

 Probability  0.303697  0.135000  0.291744  0.000000  0.597192  0.110693 

 Sum  67.92720  1391.454  669.2083  60.26604  1276.073  5207.690 

 Sum Sq. Dev.  1098.922  34588.27  2.561978  55.46851  4582.323  553482.8 

 Observations  38  38  38  38  38  38 

Source: Authors’ Computation (2025) 

 

These descriptive statistics in Table 1 give insights into the 

behaviour and the trend of the industrial output, external debt, labour force, 

foreign direct investment, trade openness, exchange rate in Nigeria. From the 

result, it is evident that the average of industrial output (IO) in Nigeria during 

the study period was 1.79% which is quite small and means that the industrial 

output of the country had grown at a relatively slow rate over the study period. 

The highest value recorded was 18.06%, indicating that the industrial sector 

might have had times of good growth, perhaps as a result of better 

macroeconomic conditions, higher oil prices, or better industrial activities. 

The lowest value of -8.85%, indicates phases of contraction in industry, 

which can be linked to economic recessions, exchange rate volatility, 

insufficient infrastructure, energy crisis and manufacturing productivity 

decreasing. The difference between the highest and the lowest values is very 

high, indicating that industrial performance in Nigeria has been very volatile 

in time. 

External debt (ED) averaged 36.62% of Gross National Income 

(GNI) which shows that there was high dependence on foreign borrowing for 

economic activities and fiscal operations. The highest of 120.84% indicates 

that Nigeria's debt burden at some stage was greater than the value of national 

income, signifying the occurrence of periods of heavy debt servicing and debt 

accumulation. Conversely, the lowest debt exposure of 4.95% shows that 

there were also relatively low debt exposure periods during that period. The 

huge difference between the minimum and maximum values implies that the 

debt management strategy of Nigeria has undergone changes over time and 

that it has relied on external fundings over time. The average of labour force 
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(LF) was 17.61, suggesting that there was a relatively stable increase in the 

economically active population across the study period. This is a result of the 

population growth and rise in labour market participation in Nigeria. The 

relative stability of the labour force in the country shows that there exists a 

lot of human resources that could support the industrialization process. The 

continuing nature of the unemployment and underemployment in the 

economy, however, suggests that growth of the labour force has not been 

matched by productive industrial jobs. 

Foreign direct investment (FDI) also made a relatively low average 

of 1.59% over the study period, indicating low foreign investment inflows 

into the Nigerian economy. At the 5.79% maximum, the figure suggests 

investor confidence and foreign capital inflow in Nigeria have reached a high 

level, while the low average level of investor confidence suggests that the 

country's foreign investment might not have been adequate to sufficiently 

boost productivity and technological progress in the industrial sector. This 

can be related to macroeconomic instability, infrastructural shortcomings, 

insecurity and policy uncertainties. The average value of trade openness (TO) 

was 33.58, which shows that Nigeria had a moderate openness of trade during 

the period under study. Such differences in openness of trade are attributable 

to shifts in export and import volumes, including those brought about by 

fluctuations in oil prices, exchange rate practices and international trade. 

Greater openness can stimulate industrial productivity by opening up 

markets, transferring technology, and bringing in capital goods, but a high 

degree of dependency on imports can also reduce competitiveness of 

industrial sectors.  

The exchange rate (ER) recorded an average of ₦137.04 per unit of 

the United States dollar during the period of study, which shows that the 

Nigerian naira is depreciating over time. The value of ₦423.90 per dollar 

shows how much pressure or instability exchange rates have been under at 

certain periods, and a value of less than this shows when the naira was 

relatively strong. The strong volatility in the exchange rates indicates high 

macroeconomic volatility, which can have a negative impact on industrial 

production due to the increase in production costs, reliance on imported 

materials, inflationary pressures, and uncertainty in the business 

environment. In addition, the skewness and the kurtosis statistics show that 

most of the variables are moderately skewed and have varying degrees of 

concentration in the distribution. Most of the statistics obtained from the 

Jarque-Bera test showed that variables are approximately normally 

distributed and a few variables showed deviation from normality, perhaps 

because of some economic shocks or structural changes in the Nigerian 

economy during the periods under study. 
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4.2  Unit Root Test 

Table 2: Unit Root Test Result 

Variables At Level                             

(t-statistics) 

Critical 

values at 

5% 

First 

difference 

(t-statistics) 

Critical 

values at 

5% 

Order of 

Integration 

IO -6.118589 -2.943427 - - I(0) 

ED -1.206761 -2.943427 -5.896081 -2.945842 I(1) 

LLF -3.106276 -2.967767 - - I(0) 

FDI -3.941515 -2.943427 - - I(0) 

TO -3.185689 -2.943427 - - I(0) 

ER 1.843709 -2.943427 -5.033153 -2.5842 I(1) 

Source: Authors’ Computation (2025) 

 

The Unit Root Test results presented in Table 2 reveal that industrial 

output (IO), labour force (LLF), foreign direct investment (FDI), and trade 

openness (TO) are stationary at level, whereas external debt (ED) and 

exchange rate (ER) become stationary after first differencing. This 

conclusion is based on a comparison of the ADF test statistics with their 

corresponding critical values at the 5% significance level. Since the variables 

exhibit mixed orders of integration, the ARDL Bounds Testing approach to 

cointegration is considered appropriate for further analysis. 

 

4.3 Bounds Test for Cointegration  

Table 3: Bounds Test Result 

F-Bounds Test Null Hypothesis: No levels relationship 

Test Statistic Value Signif. I(0) I(1) 

F-statistic  5.3037 10%   2.08 3 

K 5 5%   2.39 3.38 

  2.5%   2.7 3.73 

  1%   3.06 4.15 

Source: Authors’ Computation (2025) 

 

The result of the cointegration bound test in Table 3 shows that the 

calculated F-statistics (5.30) is greater than the upper bounds (3.38) at 5% 

level of significance, and so the null hypothesis is rejected. Thus, there exist 

a long run relationship among the variables, therefore the study proceeds to 

estimate both long and short run relationship estimates. 
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4.4 ARDL Long-run and Short-run Estimates 

Table 4: ARDL Long-run and Short-run Results 

Dependent Variable: IO 

Variable Coefficient Std. Error t-Statistic 

Long-Run Estimates 

ED -0.135030 0.039648 -3.405730 

LLF -50.00106 15.59297 -3.206641 

FDI 0.354209 1.250739 0.283200 

TO 0.290846 0.027248 2.592435 

ER 0.070637 0.027248 2.592435 

C 873.7909 268.7811 3.250939 

Short run estimates   

D(ED) -0.088940 0.070568 -1.260340 

D(LLF) -56.36920 56.11143 -1.004594 

D(FDI) -2.249726 0.635208 -3.541713 

D(TO) 0,260435 0.065487 3.976871 

D(ER) -0.145015 0.035583 -4.075444 

CointEq(-1)* -0.757599 0.330947 -8.060490 

R-squared 0.961292     Mean dependent var 

Adjusted R-

squared 0.908759     S.D. dependent var 

S.E. of regression 2.385485     Akaike info criterion 

Sum squared resid 79.66751     Schwarz criterion 

Log likelihood -62.71943     Hannan-Quinn criter. 

Durbin-Watson 

stat 2.376446  

 

Source: Authors’ Computation (2025) 

 

From the ARDL estimates presented in Table 4, it is noted that there 

exist short and long run relationships between the industrial output and 

explanatory variables in Nigeria. It is found that the effect of external debt 

(ED) in the long run is negative and statistically significant whereas its effect 

in the short run is also negative but not statistically significant. In particular, 

a rise in external debt of 1% results in a corresponding fall in industrial 

production of around 0.14% in the long term. This indicates that it seems 

Nigeria's external borrowing has failed to lead to any appreciable industrial 

growth. Instead, growing debt burdens seem to have limited industrial 

productivity by diverting public resources towards debt servicing, 

macroeconomic instability and debt servicing pressures. The discovery backs 

up the Debt Overhang Theory, which states that if a country's debt payments 

are greater than its ability to repay, it will deter productive investment and 

negatively impact economic performance. 

Labour force (LLF) also shows a negative, statistically significant 

long run relationship with industrial output, but an insignificant short run 
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relationship. This suggests that in the long run, an increase in labour by 1% 

results in a decrease in industrial output by about 50%. This means Nigeria's 

labor force growth has not been effectively translated into productive 

industrial capacities. The negative correlation may be related to structural 

problems of unemployment, underemployment, low labour productivity, lack 

of technical skills, lack of technological advancement and ineffective 

utilization of the increasing workforce in the industrial sector.The 

relationship of trade openness (TO) is positively and statistically significant 

in the short-run and long-run. This means that increased integration of the 

Nigeria economy with the global economy will contribute to better industrial 

performance by providing the industry with access to foreign markets, capital 

goods, modern technology and competitiveness in production. The 

conclusion indicates the potential of the openness of international trade to 

have a positive impact on industrial productivity and competitiveness in the 

developing economies. 

In the same fashion, exchange rate (ER) has positive and significant 

long-run impact on industrial output but negative and significant short run 

impact. The positive long-term association indicates that exchange rate 

changes throughout the period might have contributed to an improvement in 

the competitiveness of local products at the expense of imports, which could 

in turn have boosted manufacturing activity. The negative short-run effect, 

however, suggests that exchange rate volatility increases the cost of 

production, especially in an import dependent industrial economy like 

Nigeria where many production inputs are brought in. This discovery 

coincided with the duality of exchange rate fluctuations in developing 

countries. The value of the estimated error correction coefficient, CointEq(-

1), is negative, statistically significant and less than one in absolute value, as 

predicted by the theoretical value. This gives empirical evidence of a valid 

long run equilibrium relationship between the variables. The strength of the 

coefficient also suggests that around 75% of the correction of the SRDS takes 

place in one year, which is pretty high and implies that the economy has a 

pretty high rate of convergence to LRDS following economic shocks. 

Moreover, the value of R² is 0.961292, which represents the 

percentage of the variation in industrial output explained by the explanatory 

variables taken together. This adjusted R² estimate of 0.908759 indicates that 

this level of explanatory power is retained when accounting for the 

complexity of the model. Further, the Durbin-Watson statistic value of 2.38 

was near the threshold value of two, which indicates that there was no 

evidence of serial correlation, and that the estimated coefficients were more 

credible. 
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4.5  Causal Relationship between the Variables 

Table 5: Granger Causality Test Result 

 Null Hypothesis: 

F-

Statistic Prob. 

Granger Causality 

 ED does not Granger Cause IO 

 IO does not Granger Cause ED 

 0.01938 

 1.02708 

0.9808 

0.3699 

No causality. 

 TO does not Granger Cause IO 

 IO does not Granger Cause TO 

 2.8363 

 1.03702 

0.0760 

0.3665 

(TO → IO)* 

 LLF does not Granger Cause ED 

 ED does not Granger Cause LLF 

 3.12789 

 0.10456 

0.0579 

0.9010 

(LLF → ED)* 

 ER does not Granger Cause IO 

 IO does not Granger Cause ER 

 1.94628 

 0.35486 

0.1599 

0.7041 

No causality. 

 FDI does not Granger Cause ED 

 ED does not Granger Cause FDI 

 2.01119 

 2.63947 

0.1509 

0.0874 

(ED → FDI)* 

 TO does not Granger Cause ED 

 ED does not Granger Cause TO 

 0.54180 

 5.37534 

0.5871 

0.0099 

(ED → TO)*** 

 TO does not Granger Cause LLF 

 LLF does not Granger Cause TO 

 3.27851 

 1.14821 

0.0511 

0.3303 

(TO → LLF)* 

Note; * = 10%, ** = 5%, *** = 1%, →   means unidirectional causality. →  

means bidirectional causality. 

Source: Authors’ Computation (2025) 

 

The Granger Causality test results give insights into dynamic 

interactions between key macroeconomic variables in Nigeria. Specifically, 

the main goal of this analysis was to assess the direction of causality linkage 

between external debt (ED) and industrial output (IO). The findings show that 

the relationship between external debt and industrial output is not statistically 

significant in either direction. This indicates that there is no significant 

correlation between the changes in external debt and the changes in industrial 

output during the period of study and the industrial output does not have any 

significant relationship with the accumulation or management of external 

debt. The result suggests that Nigeria's external borrowing may not be tightly 

linked with the productive capacity of its industries, which means there are 

questions about the efficiency of external borrowing and allocation of the 

same among the various sectors of the economy. 

Apart from this main focus, other unidirectional causal links were 

noted. Industrial output was shown to be Granger-causing trade openness at 

10% level, hence the positive effect of Nigeria's integration in global trade on 

industrial performance. The Granger-causality results also indicated that 

labour force shifts affect external debt, implying that demographic and 

employment patterns can influence external debt. Moreover, trade openness 

and foreign direct investment are both exogenous to the model, suggesting 

debt effects on the attractiveness of investment and changes in trade policy. 
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Last, labour force dynamics Granger cause the trade openness. This may be 

because of structural changes resulting from globalisation.  

Overall, the presence of external debt seems to have a weaker 

association with industrial output in Nigeria, whereas trade openness and 

labour market characteristics seem to be more strongly associated with 

economic outcomes. The findings highlight the importance of debt 

management in relation to productive sector development for policy makers 

as well as the importance of reforms in the sphere of trade and the labour 

market and how they can be used to boost the development of industrial 

sector. 

 

4.6  Post Estimation Test 

Table 6: Post Estimation Diagnostic Test Results 

Test Test Statistic 
Prob. 

Value 
Decision Conclusion 

Serial Correlation LM 

Test 
F-stat = 1.2439 0.3062 

Not 

Significant 
No serial correlation 

Heteroskedasticity Test F-stat = 0.4874 0.8117 
Not 

Significant 

No heteroskedasticity 

(constant variance) 

Normality Test Jarque-Bera = 0.5106 0.7700 
Not 

Significant 

Residuals are normally 

distributed 

Model Stability Test 
CUSUM and 

CUSUMSQ 
 Within 5% 

critical bounds 

Model is stable and free 

from misspecification 

Source: Author’s Computation (2025) 

 

 
Figure 1: CUSUM Square Graph 

Source: Authors’ Computation (2025) 
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Figure 2: CUSUM Square Graph 

Source: Authors’ Computation (2025) 

 

 
Figure 3: CUSUM Square Graph 

Source: Authors’ Computation (2025) 

 

A number of diagnostic tests were conducted to test the validity of 

the ARDL model used in the analysis of the relationship between external 

debt and industrial output in Nigeria. There was no evidence of serial 

correlation (Breusch-Godfrey LM test: F = 1.2439, p = 0.3062), nor was there 

any evidence that the variance of the residuals was not constant (Breusch-

Pagan-Godfrey test: F = 0.4874, p = 0.8117). A Jarque-Bera test was also 
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used (JB = 0.5106, p = 0.7700) to show that the residuals are normally 

distributed. The model was stable based on the results of the stability test 

using CUSUM and CUSUMSQ which were within the critical bounds of 5%. 

In general, the post-estimation results support the well-specification of the 

model, its stability and reliability for policy analysis. 

 

4.7  Discussion of Findings 

This study finds that industrial output in Nigeria is negatively 

affected by external debt in the long-run, and the effect is statistically 

significant. This implies that increased external borrowing has not resulted in 

the development of industries, but rather a limitation to their industrial 

performance due to debt-servicing pressures, poor utilisation of borrowed 

funds and institutional weaknesses. This outcome is in line with the Debt 

Overhang Theory which suggests that, if future debt commitments exceed the 

level of productive investments, then too much debt will reduce economic 

output and performance. The finding is in line with Ojeka and Egbetunde 

(2026) who found that external debt has a negative relationship with 

industrial growth of Nigeria. It also supports the results of Fogang and 

Tchitchoua (2020) who proved that the external debt can favour 

industrialization up to a sustainable limit but not beyond that. Likewise, the 

results are in line with the study by Kur et al. (2021), Sule (2017), and Matelis 

and Huettinger (2014), which revealed that high levels of external debt can 

negatively affect the industrial and sectoral performance as pressure from 

debt repayments, poor debt management and weak institutional capacity. 

This also finds support in the Granger causality results, that no 

evidence of any causal relationship linking external debt and industrial 

output. Neither external debt nor industrial output was found to be a Granger-

cause of the other, suggesting that external borrowing has not been a direct 

cause of industrial performance in Nigeria. This discovery implies that the 

increase of external debt has not been systematically related to the productive 

activities of the industries that are able to create industrial growth, which is 

sustainable. The finding provides additional support to the claims of Sule 

(2017), Kur et al. (2021) and Ojeka and Egbetunde (2026) that external 

borrowing was not optimally diverted to the productive sectors of the 

Nigerian economy. The summary of the findings of the ARDL and causality 

results thus suggest that external debt plays a marginal role in transforming 

the industry and has now turned into a constraint to the growth of the 

productive sector. 

Also, labour force has a negative and significantly long run effect 

on the industrial output. This means that the growth of Nigeria's workforce 

has not been matched with the necessary productivity and absorptive capacity 

of industries. The discovery indicates that if there is no sufficient skills 

development, technological advancement and opportunities for productive 

employment, the growth of the labour force is not enough to drive industrial 
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development. This finding is in line with Nguyen-Thanh et al. (2026), who 

observed that poor labour quality and inefficient allocation of labour hampers 

industrial performance in developing economies. It also confirms Arango et 

al. (2019), who found that labour productivity, the qualifications of the 

workforce and labour market conditions have a significant impact on 

industrial performance. Likewise, AlKathiri (2022) found labor productivity 

and capital accumulation as significant factors in the development of the 

manufacturing sector. The result, however, is contrary to the result of Annisa 

and Taher (2022) which found a positive contribution of the labor force to 

economic performance. The differences could be due to variation in labour 

productivity, industrial capacity and labour market efficiency of Nigeria and 

the economies they studied. 

The causality testing showed that labor force Granger-causes 

external debt, indicating that the labour market conditions and demographic 

forces can affect government borrowing choices. This discovery corroborates 

Nguyen-Thanh et al. (2026), who state that the labour force features and 

employment structure play a role in determining debt sustainability. The 

outcome suggests that a lack of productive absorption of a large labour force 

can drive up fiscal pressures and lead to higher borrowing needs from outside 

the economy. 

Their findings give further insights into Nigeria's industrial 

performance despite the inclusion of the variables of exchange rate and trade 

openness as control variables. It is concluded that trade openness has a 

positive association with industrial output, and that it Granger-causes 

industrial output as well; hence, the positive effect of trade openness on 

industrial output is through technology, enhanced access to markets, and 

factor inputs in industrial production process. The result is parallel to that of 

Lu et al. (2023) who stressed the role of industrial integration and effective 

resource utilization in industrial productivity. Moreover, the causal link from 

trade openness to labour force indicates that higher trade openness can 

potentially affect labour demand and the nature of employment in the 

economy. There was a positive long-run and a negative short-run effect of 

exchange rate on industrial output as the adjustment of the exchange rate in 

the long-run can reduce production costs in the short-run due to improved 

competitiveness while in the short-run, it can increase production costs due 

to the reliance of the industrial sector on imports. Foreign direct investment 

was seen to have a positive but insignificant long-term impact on industrial 

output indicating that the foreign investments have not had significant 

industrial spillover effects in the study period. 

Based on overall results, the study confirms that the external debts 

and labour force growth have not contributed to a better industrial 

performance in Nigeria because of structural inefficiencies, poor institutional 

performance, low labour productivity and lack of utilization of external 

finance. More important, the lack of causality between external debt and 
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industrial output implies that the strategy of borrowing has not been 

adequately geared towards industrial development in Nigeria. The study thus 

highlights the importance of productive debt management, human capital 

development, enhanced efficiency of the labour market and industrial sector 

reforms. 

 

5.  Conclusion and Recommendations 

The effect of labour force dynamics and external debt on industrial 

output in Nigeria was examined in this study with the ARDL estimation 

technique and Granger causality approach. The results confirmed the 

existence of long-run relationship between industrial output, external debt, 

labour force, foreign direct investment, trade openness and exchange rate. 

The empirical results showed that external debt is negatively and significantly 

affecting industrial output in the long term, that is, as external debt increases, 

industrial output decreases in Nigeria, which has limited industrial 

productivity but not stimulated industrial expansion in the country. This 

indicates that capital borrowed might not have been efficiently allocated for 

productive industrial investments that can lead to sustainable industrial 

growth. The conclusion also confirmed that the expansion of labour force in 

the long run is detrimental to industrial production, thus, it was concluded 

that the increase of Nigeria's labour force has not led to improvement in 

industrial productivity because of structural problems like unemployment, 

lack of technical skills, low labour productivity and poor absorptive capacity 

of industries. 

The overall findings, however, indicate that the problems of the 

external borrowing and expansion of the labour force are not the only factors 

that hinder industrial growth in Nigeria, but other factors such as the 

inefficient use of borrowed funds, the quality of institutions, low productivity 

of the labour force, and the structural inefficiencies in the industrial sector as 

well. As such, the external borrowing must be channeled to productive 

investments in the industrial sector including manufacturing, infrastructure 

for industries, energy and technological development to boost industrial 

productivity and create sustainable returns to repay debt. It is also imperative 

to have enhanced Debt Management Institutions and monitoring processes so 

as to ensure transparency and proper handling of borrowed funds. Further, 

reform of the labour market should focus on technical skills development, 

vocational education and industrial training and also human capital 

development to enhance labour productivity and match the increasing labour 

force to the needs of industry. Policies to promote trade openness should also 

be encouraged in order to enhance the availability of foreign technology, 

export markets and industrial inputs and exchange rate management policies 

should be directed to eliminate excessive volatility that can increase the cost 

of production in domestic industries. Lastly, foreign direct investment 

policies should focus on investments in manufacturing and productive 
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industrial sectors instead of investment in predominantly extractive sectors to 

boost the role of FDI in industrialization in Nigeria. 
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