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ABSTRACT  

The role of infrastructure development in the manufacturing growth process is recognized in 

the literature and policy cycles, therefore, what determines it is also worthy of attention. This 

study investigates the relationship between infrastructural development and manufacturing 

sector performance in Nigeria: the moderating role of institutional quality. To accomplish this 

objective, the study employs an Autoregressive distributed lag (ARDL) from (2002–2021). The 

results show that institutional quality in Nigeria has a negative impact on manufacturing sector 

performance both in the short run and long run. The study reveals that productive infrastructure 

development is positively and significantly improving manufacturing sector performance in 

Nigeria.  In general, institutional quality is introduced to improve the influence of 

infrastructural development on manufacturing sector performance. Furthermore, the study 

presents a perspective on the role of government in establishing an enabling environment that 

promotes infrastructural development. and, as a result, enhances manufacturing sector 

performance in Nigeria. Based on this finding, the study recommends the implementation of 

measures and policies aimed at encouraging productive infrastructural development that 

contributes to manufacturing sector performance in Nigeria. In addition, government and 

policymakers should improve the quality of institutions such as improving Government 

Effectiveness, Political Stability, Absence of Violence, Voice and Accountability, Regulatory 

Quality, Rule of Law, and Control of Corruption.  

Keywords: Manufacturing, Productive Performance, infrastructure, Institutional quality, 

Nigeria. 

JEL. Classification: H54; O14; O43 

1. INTRODUCTION 

The manufacturing sector plays a key role in the industrialization and growth process of any 

country. This is because the sector offers unique opportunities for capital accumulation, 

promotes economies of scale by driving technological progress while providing spillover 

effects through linkages to other economic sectors, displays a higher level of productivity, and 

has more capacity to generate employment compared to other sectors (Efobi and Osabuohien, 

2016; Martorano, Sanfilippo and Haraguchi, 2017; Anyanwu, 2018; Abdulrahmaman, and 

Ajayi, 2022). Again, by fostering productivity and sustainable economic growth, the 

manufacturing sector can also foster a reduction in poverty and inequality (Ndulu, 2006; 

Lavopa and Szirmai, 2012; Ojike, Uwajuogu, and Didigu, 2022; Oduntan, 2022; Ogunjinmi, 

2022). Despite the apparent importance of the manufacturing sector, particularly for SSA 

countries where structural and development indicators are appalling, the performance of the 

manufacturing sector has to a large extent been abysmal (Acar, and Berk, 2022). The 

manufacturing sector accounts for a significant share of the industrial sector in developing 

countries. (Pham and Adebayo, 2011; Rehman, and Islam, 2023).  
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However, boosting the performance of the manufacturing sector and consequently promoting 

industrialization which are integral aspects of development policy in many SSA countries 

including Nigeria would require the removal of major impediments to manufacturing value-

added growth. One such bottleneck is the infrastructure deficit. Extant literature attests to the 

huge infrastructural gap in Nigeria compared to other developing countries (Abdulrahmaman, 

and Ajayi, 2022; Yepes, Pierce, and Foster, 2008; Foster and Briceno-Garmendia, 2010; 

Gutman, Sy, and Chattopadhyay, 2015, Kodongo and Ojah, 2016; World Bank, 2020). 

Infrastructure is not just an input in the production process; it also complements other factor 

inputs; thus, it provides productivity enhancements (Kodongo and Ojah, 2016; Andy, et. al. 

2022). 

The experience of Nigeria is typical of other countries in Africa, the annual percentage growth 

in manufacturing value added in Nigeria, 1981-2021. Between 1981 and 1983, manufacturing 

value experienced a negative average growth of 16.9 %. In 1984, manufacturing value added 

rise to 5. 2 % before dropping to -9.2% in 1985. In 1999, the sub-sector recorded positive 

growth of 0.2 % and rose further to 2.34% in 2000. However, between 2002 and 2003, the 

average manufacturing value-added growth was -9.0%. The highest growth of 17.8% was 

recorded in 2010 however declined to 13.5% in 2011. In 2012, 2013, 2014, 2015, 2016, 2017, 

and 2018, annual growth in manufacturing value added in Nigeria was 21.8%, 14.7%, -4.61%, 

-0.21%, 2.1%, and 0.77%. Nigeria's manufacturing output for 2019 was $51.63B, a 26.89% 

increase from 2018, for 2020 was $54.75B, a 6.03% increase from 2019, and Manufacturing, 

value added (annual % growth) in Nigeria was reported at 3.3484 % in 2021 (World Bank, 

2020). 

However, reliable infrastructural development is crucial for powering businesses, lowering 

transaction costs, improving market access, and the efficiency of other productive factors (Luo 

and Xu, 2018; Nkemgha, Nchofoung, and Sundjo, 2023). In particular, energy infrastructure 

(electricity) the lifeblood of manufacturing is necessary for adding value to raw materials and 

intermediate products as they are being progressively transformed into final consumer products 

(Anyanwu, 2018; Okwu, et. al. 2022). Transport infrastructure allows for the movement of 

people and manufactured products in a cost-efficient manner. Information and communication 

technology (ICT) aids production and exchange by easing the dissemination of information 

among economic agents (Ismail and Mahyideen, 2015). In sum, infrastructure can boost both 

the input and the output process in a production system allowing for competitiveness in the 

production of industrial goods. All of these are germane for enhancing manufacturing value 

added and overall economic performance (Efobi and Osabuohien, 2016; Nnyanzi, et. al. 2022). 

However, Nigeria like many other Sub-Saharan African countries has been overwhelmed with 

the lack of useful infrastructure to grow their economies. This poor state of infrastructure has 

now engaged the attention of many African governments, especially in attracting foreign 

investments, as the development of infrastructural facilities is one of the determinants of 

foreign direct investment inflow into any economy. It is practically impossible for any nation 

to achieve and sustain meaningful development without efficient, reliable, and adequate 

infrastructural facilities, of all the basic infrastructural facilities, generally known as essential 

amenities; (hospital facilities, power, water, transport, etc.) (Abdulrahmaman, and Ajayi, 2022; 

Osmond, et. al. 2022).  

In addition, the contribution of infrastructure development to an economy, especially its 

manufacturing sector, cannot be over-stressed; this is because it makes productivity more of a 

breeze through the promotion of investment, movement of products, people, and services, and 

facilitation of information and communication, all these, being salient factors for economic 

diversification (Osei, and Bentum-Ennin, 2022; Rehman, and Islam, 2023). However, the 
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deplorable situation of most of the infrastructural facilities in Nigeria (as well as their lack of 

maintenance) especially of the roads, electric power, and water, tend to go against these values 

of infrastructure, mostly due to inadequate funding from the government for maintenance of 

these facilities, careless use, vandalization, corruption, and construction delays. Poor 

infrastructure leads to low productivity because producers of goods and services are 

discouraged because of the higher cost of production, and sometimes, the overall inability to 

get goods to the points of sale (Abdulrahmaman, and Ajayi, 2022). This further leads to a lower 

generation of income. Inadequate supply of electric power from 1996-1998 can be listed as one 

of the factors that led to the decline in industrial output (162.9 in 1990, down to 131.8 in 1998) 

and manufacturing capacity utilization (73.3% in 1981, down to 32.4% in 1998) (CBN, 2022). 

By and large, the infrastructural development alone may not lead to desired growth, except the 

institutional quality is brought in to improve the impact of the infrastructural development on 

manufacturing sector performance; the role of Institutions in promoting infrastructure and 

manufacturing sector performance has been acknowledged in the literature (North 1990; 

Aigheyisi, 2017; Stoica, Roman & Rusu 2020; Nadabo,& Salisu, 2021; Rahi, et. al. 2023; 

Dada, et. al. 2023). By and large, the differential impact of either infrastructure or institutional 

quality on manufacturing output suggests the need for further in-depth analysis of the issue. 

Infrastructure development has often been heavily tied to the institutional characteristics of 

countries (e.g. Ogbaro, 2019; Sahni, Nsiah & Fayissa, 2021; Zergawu et al., 2020; Saha and 

Sen 2020). 

Improvement in the institutional quality in Nigeria could be a possible remedy for low 

infrastructural development. Therefore, the study hypothesises that improved infrastructural 

development will enhance productivity, whereas productivity improvement will improve 

manufacturing sector performance and, by extension, business continuity, poverty reduction, 

and employment creation. To the best of our knowledge, no known study investigates the 

moderating role of institutions on infrastructure development and manufacturing sector 

performance nexus in Nigeria, hence the motivation for this study. The main objective of the 

research is to examine the relationship between infrastructure development and manufacturing 

sector performance in Nigeria: the moderating role of institutional quality while the specific 

objectives are as follows:  

i. To explore the effect of infrastructural development on manufacturing sector 

performance in Nigeria. 

ii. To investigate the causal relationship between infrastructural development, 

institutional quality, and manufacturing sector performance in Nigeria. 

2. LITERATURE REVIEW 

2.1 Conceptual Issues 

Concept of Manufacturing Value Added 

The manufacturing value added (MVA) of an economy is the total estimate of the net output 

of all resident manufacturing activity units obtained by adding up outputs and subtracting 

intermediate consumption. Measurement of MVA requires appropriate demarcation of the type 

of economic activity and of the territory in which the activity takes place. On the other hand, 

manufacturing value-added measures an exclusive and exhaustive contribution of 

manufacturing to the gross domestic product of an economy (UNIDO, 2022). 
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Concept of Infrastructure 

Infrastructure is the set of facilities and systems that serve a country, city, or other areas, and 

encompasses the services and facilities necessary for its economy, households, and firms to 

function. Infrastructure is composed of public and private physical structures such as roads, 

railways, bridges, tunnels, water supply, electricity, and telecommunications. 

Concept of Institutions 

The World Bank study on Africa in 1989 defined governance as the exercise of political power 

to manage a nation's affairs. Later, the World Bank (1992) described governance as "how 

power is used to manage a country's economic and social resources for development." 

North (1990) defined institutions as rules of the game or, more formally, as the humanly 

devised formal and informal constraints that shape human interactions. He asserted that formal 

institutions are primarily constitutions, statutes, and clear government rules and regulations, 

codified and imposed by impersonal mechanisms most importantly, the state with its coercive 

power and organization. 

Kaufmann et al. (2010) identified governance measures (that capture six dimensions or indices 

of institutional quality corresponding to each of these measures). They include voice and 

accountability, political stability and absence of violence/terrorism, government effectiveness, 

regulatory quality, the rule of law" and "control of corruption. 

2.2 Theoretical Review 

Endogenous growth theory 

This study reviews some economic theories which support the relationship between 

infrastructure investment and manufacturing output. One such theory is the neo-classical 

(exogenous) growth model. The major supporters of this theory are Domar (1946) and Solow 

(1956). The theory allows lab or as a substitute for capital and vice versa in determining output. 

Endogenous growth theory holds that economic growth primarily results from endogenous and 

not external forces (Romer, 1990). The theory primarily holds that the long-run growth rate of 

an economy depends on policy the endogenous growth model supports that investment in 

infrastructural development complemented with advanced technology will generate economic 

development in the future (Hlotywa and Ndaguba, 2017). The endogenous growth model 

introduces government expenditure on infrastructure (G) as public good into the model such 

that: Y=f (K, L, G). 

Theory of Infrastructure-led Development 

The Theory of Infrastructure-led Development was developed by Agenor (2010). The theory 

proposes a long-term economic development based on government infrastructure which was 

referred to as the main engine of growth. The theory stipulates that government investment in 

agriculture and government infrastructures will enhance the productivity of both commodities 

The New Institutional Economics (NIE)    

The emergence of the New Institutional Economics (NIE) approach shared common 

intellectual ground on institutional economics that institutions matter. Moreover, it suggests 

that institutions determine the economic performance differentials across countries (North, 

1994). Interestingly, Williamson (1998) observed that NIE is inherently an interdisciplinary 

undertaking, which includes works in property rights analysis, the economic analysis of the 

law, public choice theory, constitutional economics, the theory of collective action, transaction 
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cost economics, the principal-agent approach, the theory of relational contracts, and 

comparative economic systems          (Richter, 2005).   

2.3 Empirical Literature 

The productive manufacturing sector is positively linked with infrastructure improvement, and 

institutions and stimulates economic growth. 

Azolibe and Okonkwo (2020), the study investigates Infrastructure development and industrial 

sector productivity in Sub-Saharan Africa. Using a panel least square estimation technique on 

panel data of SSA region data spanning from 2003 to 2018. They find the quantity and quality 

of telecommunication infrastructure to be the major factor that influences industrial sector 

performance. The study attributes the relatively low level of industrial sector performance in 

the region to poor electricity and transport infrastructure, underutilization of water supply as 

well as sanitation infrastructure. 

Ahmed (2016) study examines the Social infrastructure and productivity of manufacturing 

firms Evidence from Pakistan. Records similar findings on the role of social infrastructure on 

manufacturing firms’ productivity in Pakistan, though only positive for urban areas and 

negative for rural regions. 

Ijaiya and Akanbi (2009) explore the impact of infrastructure on manufacturing development 

in Nigeria. It was revealed that a long-run relationship occurs between infrastructural 

development and manufacturing performance. Electricity, telecommunication, and transport 

were found to have a negative impact on manufacturing output.  

Soneta et al. (2012) and found that transport, electricity, and gas distribution have insignificant 

effects on manufacturing output in Pakistan, the study used a time series regression model 

based on data collected from 1981-2009.  

 Rietveld, Kameo, et al. (1994) investigate the impact of roads, telecommunication, and 

electricity on the development of manufacturing industries, and the result reveals a positive 

and significant impact of infrastructure on manufacturing sector performance.  

Sahoo et al. (2010) examine the impact of electricity, energy power, telephone, road, railway, 

and port on manufacturing output and found that government infrastructure has a positive and 

significant effect on manufacturing sector performance. 

 In addition, Hulen, Bennathan, and Srinivasan (2003) explore the impact of electricity on 

manufacturing performance in India. It was found that the effect of electricity on the 

manufacturing sector depends largely on the degree of network, which is more pronounced in 

relatively underdeveloped areas. However, Paul et al. (2004) explore the effects of government 

infrastructure on manufacturing performance in Canada. The estimated coefficients provide 

strong evidence of the importance of government infrastructural development on 

manufacturing sector performance.  

Goel (2003). A study on the impact of infrastructure on the manufacturing sector in India using 

capital, and intermediate input and assumed infrastructure to be quasi-fixed, results reveals that 

infrastructure provision accentuates manufacturing sector performance. Chitkara and Nagpal 

(2017) adopt a non-parametric index number approach to explore the nexus between 

manufacturing sector development and infrastructure in Indian states and found that the 

development of the manufacturing sector is strongly linked with the conditions of 

infrastructural development.  
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Dollar, Hallward-Driemeier, and Mengistae (2005) investigate that fluctuating power supply 

has a strong negative impact on the manufacturing sector in Bangladesh, Pakistan, India, and 

China. Orji, Worika, and Umofia (2017) study that transportation infrastructure development 

does not support manufacturing sector performance, and electricity was found to have a 

positive and insignificant impact on manufacturing sector performance. Thoung, Tyler, and 

Beaven (2015) examined the effect of infrastructure development on manufacturing sector 

productivity in Europe. The study reveals that infrastructure development had a positive and 

significant impact on manufacturing sector productivity.  

Mesagan and Ezeji (2016) explore the impact of infrastructure on manufacturing sector 

performance in Nigeria. Findings indicate that capital expenditure and telecommunication had 

a positive and significant impact on manufacturing performance while electricity, health 

expenditure, and lending rate had a negative and insignificant impacts on manufacturing sector 

performance.  

 Edeme et al. (2020) examine the impact of infrastructural development on manufacturing 

value added in the case of African economies. Findings reveal that information and 

communication technology and electricity had a positive impact on manufacturing value added 

while transport had a negative impact on manufacturing value added.  

Azolibe, (2021), in the study Does foreign direct investment influence manufacturing sector 

growth in the Middle East and North African region? using the IV-SLS technique with year 

and sub-regional fixed effects, finds that social infrastructure has variant effects on 

manufacturing output. Conversely, the study does not find any significant role of ICT 

infrastructure, proxied by mobile phone subscriptions. Among the other factors, foreign direct 

investment stock, political globalization, and energy use intensity are found to exhibit 

differential impacts.  

Abokyi et al. (2018) the study explores Consumption of electricity and industrial growth in the 

case of Ghana. Data spanning from 1971 to 2014 periods, the results obtained from the ARDL 

Bounds test, in confirmation of the hypothesis that infrastructure development in terms of 

electricity consumption negatively impacts manufacturing sector output. Similarly, the positive 

effect of institutional quality on industrial output can be traced in Grigorian (2000) in 27 Asian 

and Latin American countries. 

As shown earlier, the infrastructure development of Nigeria still remains unsatisfactory 

compared to other developing countries. Therefore, there is a need to investigate what 

determines infrastructure development in Nigeria. However, to the best knowledge of the 

researcher, no known study could be found that did this. This study attempts to fill this gap by 

empirically investigating the moderating role of institutional quality on the relationship 

between infrastructure development and manufacturing sector performance in Nigeria over the 

period 2002 to 2021 by applying the ARDL approach hence the motivation for this study. 

3. METHODOLOGY 

3.1 Theoretical Framework 

The study adopted the endogenous growth model originated by Romer (1990) and Lucas 

(1988), which is the extension of the neoclassical growth model developed by Ramsey (1928). 

It will be expanded to incorporate Infrastructure, Institutions, and Manufacturing sector 

performance. The neoclassical model was popularized by Solow (1956). This model assumes 

technological change as exogenous and returns to scale considered to be constant. The model 
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postulates that capital and labour can be substituted, and their marginal products are assumed 

to be diminishing. The essential neoclassical production function can be written as:  

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

Here, Y denotes the output level, K capital formation, and L labor force.  

Romer (1990) and Lucas (1988).  Extended the neoclassical model specified in equation (1) by 

incorporating human capital, (H) innovation, (I), and knowledge as the determinant of 

economic growth to formulate the new endogenous growth model as follows: 

Y = f (K, L, H, I,)...................................................................................................... (2) 

Equation 2 represents the new endogenous growth model that expresses economic growth as 

a linear function of human capital, innovation, and knowledge. 

3.2 Data Source 

The data for the study are annual time series data covering the period 2002-2021 and were 

source from the World Bank (World Development Indicators). The methodology for this study 

took a cue from that of Edeme et al. (2020), who studied infrastructure development and 

manufacturing sector performance. This study uses the ARDL model approach to cointegration 

and the Causality approach to estimate the model.  

3.3 Model Specification 

The empirical model used in this study is the endogenous growth model version of Edeme et 

al. (2020). The model assumed that manufacturing sector performance is determined by a set 

of infrastructure development variables and thus, manufacturing sector performance can be 

express as follows:  

Y = f (K, L, H, MVA, INFR) ..................................................................................... (3) 

MVA represents the manufacturing value added and INFR is the infrastructural development, 

and other variables (K and L) have already been defined. 

               MVA=𝑓 (INFR, INSQ, GFCF, HDI) ……………………………….……….….... (4)  

 

Taking the natural logarithms of MVA, we arrive at the mathematical model of the study as 

shown in equation 6. 

 

lnMVAt = β₀  + β₁ INFRt+β2 INSQt+ β3GFCFt+β4HDIt…………………………... …..…… (5) 

 

Where: LMVA represents the natural log of manufacturing value added (MVA) INFR depicts 

infrastructural development, INSQ is the institutional quality, GFCF is the gross fixed capital 

formation, HDI describes human development index. Furthermore, the model in equation (5) 

assumes that MVA (LMVA) is linearly determined by (INFR) infrastructural development, 

(INSQ) the institutional quality, and (GFC) the gross fixed capital formation. βo is a constant 

parameter, while β1, β2, β3, β4, β5, β6, and β7 are parameters estimates measuring the effects of 

explanatory variables on the dependent variable. 

 

LMVAt = α₀ + β₁ INFRt+β2 INSQt+ β3GFCFt+β4HDIt+ 𝜇t………………………...…………. 

(6) 

 

Equation 6 is the stochastic model employed to achieve the study's objectives after further 

transformation. 
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For this study, the Autoregressive Distribution Lag (ARDL) approach which was proposed by 

Pesaran Shin and Smith (2001) was employed because of its numerous advantages over others 

cointegration approaches such as Engle and Granger (1987) and Johansen and Juselius (1990). 

Unlike those two techniques, the ARDL can be applied to small sample size. The approach also 

does not restrict the integration order of the variables being all I(1), as such ARDL can 

accommodate variables of different order such as I(0) and I(1).  It also allows the researcher to 

estimate both short and long-run components of the model simultaneously. Another advantage 

of the approach is that it has the estimation power of removing auto-correlation, omitted 

variables, provides an unbiased estimate of the long-run model, even when some of the 

regresses are endogenous (Narayan, 2004). Once the optimum lag is appropriately selected, 

ARDL can estimate the co-integration relationship using the OLS method. However, if the test 

result shows that there is evidence of a long-run relationship among the variables concerned; 

then, both the long run and short-run parameters can be estimated using the following models: 

The ARDL version of model 1 would be specified in equation 7:( The effect of infrastructural 

development, institutional quality on manufacturing value added) 

∆𝐿𝑀𝑉𝐴𝑡  = 𝛼0 + 𝛼1𝐿𝑀𝑉𝐴𝑡−1 + 𝛼2𝐼𝑁𝐹𝑅𝑡−1 + 𝛼3𝐼𝑁𝑆𝑄𝑡−1 + 𝛼4𝐺𝐹𝐶𝐹𝑡−1 + 𝛼5𝐻𝐷𝐼𝑡−1

+ ∑ 𝛽1

𝑝

𝑖=1

∆𝐿𝑀𝑉𝐴𝑡−𝑖 + ∑ 𝛽2

𝑞−1

𝑖=1

∆𝐼𝑁𝐹𝑅𝑡−𝑖 + ∑ 𝛽3

𝑞−1

𝑖=1

∆𝐼𝑁𝑆𝑄𝑡−𝑖

+ ∑ 𝛽4

𝑞−1

𝑖=1

∆𝐺𝐹𝐶𝐹𝑡−𝑖 + ∑ 𝛽5

𝑞−1

𝑖=1

∆𝐻𝐷𝐼𝑡−𝑖

+ 𝜀𝑡 … … … … … … … … … … … … … … … … (7) 

The error correction model is expressed as follows: 
 

∆𝐿𝑀𝑉𝐴𝑡  = 𝛼0 + ∑ 𝛽1

𝑝

𝑖=1

∆𝐿𝑀𝑉𝐴𝑡−𝑖 + ∑ 𝛽2

𝑞−1

𝑖=1

∆𝐼𝑁𝐹𝑅𝑡−𝑖 + ∑ 𝛽3

𝑞−1

𝑖=1

∆𝐼𝑁𝑆𝑄𝑡−𝑖

+ ∑ 𝛽4

𝑞−1

𝑖=1

∆𝐺𝐹𝐶𝐹𝑡−𝑖 + ∑ 𝛽5

𝑞−1

𝑖=1

∆𝐻𝐷𝐼𝑡−𝑖 + 𝐸𝐶𝑇𝑡−𝑖

+ 𝜀𝑡 … … … … … … … … … … … … . . (8)                        
3.4 Estimation Techniques 

To arrive at the study's objective, we implement a five-step strategy: descriptive statistics, 

correlation matrix, unit root tests result and the bounds test for cointegration and the result for 

the long-run and short-run dynamic effect of entrepreneurship and institutional Quality 

variables on economic growth. 

4. RESULTS AND DISCUSSION OF FINDINGS 

4.1 Descriptive Statistics  

The study summarized the variables; Manufacturing Value Added (MVA), Infrastructure 

(INFR) institutional quality (INSQ), Gross fixed capital formation (GFCF), and Human 

Development Index (HDI), in the form of mean, median, minimum, maximum, standard 

deviation, kurtosis, skewness, and some observations (N). The detailed interpretation of this 

table is explained under Table 1 as follows.  
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Table-1. Descriptive statistics. 

Variables Mean Median Min Max S.D Kurtosis Skewnes

s 

N 

MVA 2176.693 2309.232 1598.820 2550.470 301.416 1.919 -0.535 72 

INFR 11.278 10.770 4.420 25.140 5.174 4.173 1.122 72 

INSQ 0.167 0.164 0.155 0.198 0.012 3.894 1.375 72 

GFCF 3.796 3.282 -21.895 40.389 13.946 4.058 0.477 72 

HDI 11.974 12.156 5.388 17.863 3.204 2.423 -0.133 72 

Table 1 indicates that the per capita real MVA of Nigeria during 2002-2021 was on average 

counts for 2176 USD with a standard deviation of 301$. Similarly, infrastructure activity counts 

for 11.27 % of Nigeria’s overall MVA from 2002 through 2021 with a standard deviation of 

5.17%. The minimum percentage age of MVA as institutional quality during the same period 

was 0.18% while the maximum of the same was 0.16%. The table indicates that the average 

value of the institutional quality index in Nigeria during the period of 2002-2021 is 0.18, which 

indicates a moderately corrupt Government in this country with a standard deviation of 0.16.  

4.2 Correlation Matrix 

The correlation matrix is a measure that shows the direction and strength of the relationship 

among the variables. The positive or negative sign indicates the direction of the relationship 

before the value of the coefficient. If the coefficient is positive, it means that as one variable 

increases, the other also increases. On the other hand, if the coefficient is negative, as one 

variable increases, the other decreases. The value of the coefficient varies from 0.0 to 1.0. The 

closer is to 1.0, the stronger the relationship among the variables. Table 2 provides the 

correlation matrix between the variables under study. 

Table 2 Correlation Matrix 
 

Variables GDPPC TEA INSQ GFCF INFLN INSQ_TEA 

MVA 1      

INFR -0.018 1     

INSQ -0.928 0.104 1    

GFCF -0.105 -0.184 0.069 1   

HDI -0.232 0.248 0.300 -0.111 1  

 

4.3. Testing the Unit Root  

Table 3 below reports the test statistic values for Augmented Dicky Fuller, as well as Philips 

& Peron tests of stationarity. The table reports the test statistic values of both tests at the level 

and the first difference for six variables; in the present study. The detailed interpretation is 

given under Table 3 as follows. 

Table 3. Unit root test (Based on ADF and PP).  

Variables ADF PP 

 Level First 

Difference 

Level First 

Difference 

MVA 0.941 0.080* 0.1502 0.0000*** 

INFR 0.0624* 0.0016*** 0.0413** 0.0000*** 

INSQ 0.0282** 0.0000*** 0.0003*** 0.0000*** 

GFCF 0.0062*** 0.0001*** 0.0030*** 0.0000*** 

HDI 0.1178 0.0035*** 0.0871* 0.0000*** 

Note: * significant at 10%, ** significant at 5%, *** significant at 1%. 
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Table 3 reports unit root testing procedure at the level as well as at first difference for six 

different indicators; the Table confirms the stationarity of five variables (MVA, INFR, INSQ, 

and HDI) at first difference only. However, the (GFCF) indicates stationarity at level, strong 

stationarity at the first difference using both tests; ADF, and PP. 

4.4. Results of ARDL Bound Tests 

Table 4 presents the co-integration testing of the long-run relationship between the variable of 

study using the bound testing procedure of the ARDL process. The table indicates the test 

statistic values for F and t, as well as their critical values based on significance levels in the 

percentage of 1%, 2.5%, 5%, and 10%. The null hypothesis for this test is that there is no co-

integration between the variables of the study. If the test statistic value of F > upper bound I(1) 

values, the null hypothesis is rejected. Similarly, if the t-value of test statistics is less than the 

upper bound I(1), the null hypothesis is rejected.  

Table 4. Bound testing (For long term co-integration). 

Test Statistics F value 

= 4.876 T-value = 

3.972 

Critical Values Based on F-

test 

Critical Values-Based on T-

test 

Significance Level 

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

10% 2.26 3.35 -2.57 -3.86 

5% 2.62 3.79 -2.86 -4.19 

2.5% 2.96 4.18 -3.13 -4.46 

1% 3.41 4.68 -3.43 -4.79 

Table 4 indicates an F-values of test statistics as 4.276 which is greater than the f-test critical 

values from upper bound I(1). Similarly, the t-values from test statistics are indicated as 3.972 

which is greater than the t-test critical values. Therefore, the null hypothesis is rejected and it 

is inferred that a long-run relationship exists between the variables of the study. 

Table 5. Long-run and Short-run Estimation Results 

ARDL (1, 1, 1, 1, 0, 1) selected based on AIC: Dependent variable: MVA 

Regressors Coefficients Standard 

Error 

t-Ratio Prob. 

Long-run 

INFR -56.274 19.660 -2.845 0.006 

INSQ -68.460 16.590 -4.255 0.000 

GFCF -0.254 2.447 -0.104 0.017 

HDI -11.779 13.931 -0.846 0.001 

Short-run 

C 14.413 47.660 2.892 0.005 

D(INFR) -19.645 46.558 -4.073 0.000 

D(INSQ) -29.480 46.213 -6.198 0.000 

D(GFCF) -0.708 0.273 -2.595 0.012 

D(HDI) 12.170 29.363 4.071 0.000 

ETCt-1 -0.101 0.0349 -2.880 0.006 

Note that *, ** and *** donates statistically significant at 10%, 5% and 1% respectively. 

Table 5 reports the ARDL estimates for the study. It includes the long-run as well as the short-

run estimates for independent variables (MVA), and dependent variables (INFR, INSQ, HDI, 
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GFCF) for Nigeria for the period of 2002-2021. Additionally, assumptions of ARDL 

estimations were also reported at the bottom of Table 6. The further explanations of ARDL 

estimations and inference of the study are explained below the Table 5 indicates and confirms 

a long-run as well as a short-run relationship with a highly significant impact of INFR, INSQ 

on MVA in Nigeria for the period of study 2002-2021. The INFR of Nigeria during the period 

of study is strongly enhanced by 56.27% in the long run, and 19.65% in the short run through 

MVA. The longer and shorter relationship between both variables of the study are constant 

with the comparable outcomes as verified by Acs et al., (2018); Okonkwo, et. al. (2022). The 

positive relationship between infrastructure and manufacturing value added growth in Nigeria 

during the period of the study confirms the acceptance of the first Hypothesis. However, some 

of the past evidence does not support the positive link between INFR and MVA, (e.g., Antony, 

Klarl & Lehmann 2017; Ashakah, and Ogbebor, 2020). Similarly, the existence of a long-run 

relationship between INFR and MVA is accepted, while the existence of a short-run 

relationship between both variables is accepted. It is inferred from the findings of the study that 

infrastructure of Nigeria is strongly boosted manufacturing sector performance both in the long 

run and in the short run.  

Table 5 above also indicates a negative and highly significant relationship between institutional 

quality and manufacturing sector performance in the long run for Nigeria during the period of 

2002-2021. Similarly, a negative and weakly significant link was observed between 

institutional quality and manufacturing sector performance in the short run for Nigeria during 

the period of study. The negative link between institutional quality and manufacturing sector 

performance in Nigeria rejects the second hypothesis.  

However, the existence of a long run, as well as a short run relationship between the variable 

of the study, accepts the hypothesis. The long-run relationship indicates that the manufacturing 

sector performance of Nigeria during the period of study is strongly decreased by 68.46%. The 

short-run link between the variable of the study indicates that the manufacturing sector 

performance of Nigeria during the period of study is strongly decline by 29.48% if institutional 

quality increases 1% in long run as well as in long run. The results of this study are comparable 

with the similar findings of Narayan, (2004) Orji, et., al. (2017); Nadabo and salisu (2021). It is 

inferred from the evidence of this study the institutional quality contributes negatively in 

explaining the relationship between infrastructure and manufacturing sector performance of 

Nigeria during the period of study for the long run, as well as in the short run.  

 

Table 6. Diagnostic Test 

Tests F-Statistic Probability 

Serial CorrelationBreusch-gd 0.752 0.476 

Heteroskedasticty/Breusch-pg 6.026 0.813 

Ramsey Rest Test 1.421 0.161 

Source: Author’s computations (2022) 

To ascertain the reliability of estimates of the model, diagnostic tests were conducted and the 

results of the tests are shown in Table 6. The results show that the model is free from the 

problem of serial correlation because the F statistic value 0.476 is not statistically significant 

at the 5% level. So also, the result of the heteroscedasticity test with the probability value 0.813 

affirmed the absence of heteroscedasticity in the residuals. The Ramsey Rest Test with the 

probability value (0.161) shows that the model is correctly specified. 

5. CONCLUSION & POLICY RECOMMENDATIONS 

The impact of infrastructure on manufacturing sector performance depend on institutional 

quality. Second, as indicated in our findings, low institutional quality promotes the 

ineffectiveness of infrastructure on manufacturing sector performance in Nigeria. This is due 
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to a flawed bureaucratic system that undermines the way policies are designed and 

implemented. 

Therefore, it becomes imperative for Nigerian policymakers to improve the quality of 

institutions. In this regard, this study recommends the following: 

 The government is also advised to improve the overall efficiency of institutional quality 

and reduce corrupt behaviour opportunities among bureaucrats. In addition, 

accountability and transparency are needed to ensure that infrastructure is executed as 

planned without leakage.  

 Nigeria must improve the quality of governance since it affects infrastructural 

development and the manufacturing sector performance positively. In particular, 

actions like substantial punishment by the law must be taken to prevent using public 

power for private gain and manipulating the state by elites for private interest.  
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