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Abstract
This paper analyses the asymmetric responses of manufacturing output to changes in exchange 
rates and bank credit in Nigeria. The results reveal significant countercyclical effects of 
exchange rate changes on manufacturing output. Bank credit to the private sector was the only 
predictor with procyclical effects on Nigeria’s manufacturing output. As these responses are 
often impacted by behavioural patterns, shifts in policy and economic fluctuations, the study 
employed the non-linear ARDL method alongside the Wald test, Quandt-Andrews and Zivot-
Andrews tests. The results of the phase shift analysis show that in Nigeria, only private sector 
credit leads the manufacturing output cycle, while changes in the exchange rate, inflation and 
lending rates lag behind. Regardless of the timeframe, manufacturing output was adversely 
affected by positive and negative changes or variations in the exchange rate. Shifts in bank 
credit, whether positive or negative, had a positive and considerable effect on manufacturing 
production. The Wald test confirms the presence of asymmetry in the effects of the exchange rate 
and private credit on output. The Quandt-Andrews F-statistics for both the maximum likelihood 
ratio (LR) and Wald statistics, as well as the Zivot-Andrews intercept and trend test results, 
show that there were breakpoints in bank credit and exchange rate variations in different years, 
particularly in 2016 and 2020, which marked periods of economic recession, health pandemics, 
policy shifts, external shocks and macroeconomic instability, as measured by rising petrol pump 
prices. Neither model, with or without structural breaks, supports the conventional economic 
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theory that devaluation leads to an expansion in output. This is attributed to the contractionary 
effect of naira depreciation in the context of significant foreign currency-denominated external 
debt. The negative output effect of naira devaluation in Nigeria was also explained by the low 
level of competition among domestic firms. In the short term, the results further account for 
the inflation-output trade-off in Nigeria’s manufacturing industry, while in the long term, the 
neutrality principle does not fully apply to Nigeria, whose financial market is still emerging, 
hampered by structural imbalances in the economy. To minimize arbitrage, the Nigerian 
government should implement financial policies capable of closing the gap between devaluation 
and appreciation of the naira exchange rates. Specifically, the monetary authorities should set 
credible inflation targets, and the rate of interest adjustment should align with these targets. 
This can be achieved by creating an autonomous central bank responsible for maintaining 
price stability. The research findings will be valuable to manufacturers, the financial sector 
and small and medium-sized enterprise (SME) owners, both in and outside Nigeria. SMEs and 
manufacturing industries can benefit from government funding, aid, or investment tax breaks. 
Such initiatives may take the form of reinvestment allowances, amortization allowances or cash-
based grants.

Keywords
Deposit Money Banks, Private Sector Credit, Naira depreciation, Manufacturing, GDP/Output, 
Inflation, lending rate, Nigeria.
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1. Introduction

The Nigerian banking sector plays a pivotal role in the nation’s economic advancement 
through its lending operations. By lending to private sector and government entities, 
banks provide the financing necessary for various activities, including production, 
consumption and business operations. This mechanism drives economic progress. 
Abina (2020) corroborates this viewpoint, emphasizing the crucial role of deposit 
money banks in supporting economic expansion in Nigeria by providing credit 
facilities in the form of loans and lending. According to the CBN (2023), the banking 
subsector contributes to economic expansion by enhancing manufacturers’ access to 
credit through lending to finance investment, improving financial stability, fostering 
employment generation, broadening revenue sources and augmenting foreign 
exchange earnings in Nigeria. Loans offered by the banking sector to the wider private 
sector are expected to stimulate investment and thus foster economic expansion. 
According to the Central Bank of Nigeria (2024), the sectors in the Nigerian economy 
that benefit from bank lending include the production sector, general commerce 
sector, services sector and others. However, despite the financial sector’s supposed 
contribution to the production sector, the rate at which manufacturing has progressed 
is not encouraging. According to the National Bureau of Statistics, its contribution to 
GDP declined from 10.20% in the first quarter of 2022 to 10.13% in the first quarter 
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of 2023. In the second quarter of 2023, its contribution fell by 8.62%, which was less 
than the decline of 8.65% seen in the second quarter of 2022, and lower than the 
figure of 10.13% in the first quarter of 2023. The Central Bank of Nigeria’s decision to 
increase interest rates on credit from 11.5% to 135% in 2022 had an impact on people’s 
willingness to take out loans. Recently, interest rates have risen as high as 22%. This 
calls for an empirical investigation into the impact of bank lending on Nigeria’s 
manufacturing sector.

Performance of the country’s manufacturing sector is crucial for industrial growth. 
Its importance cannot be overstated, as it drives the overall economic progress by 
fostering employment and technological innovation, and contributes to creating a 
better society through industrial development. The manufacturing sector encompasses 
thirteen distinct activities: oil refinement; cement production; food, beverages, and 
tobacco processing; manufacturing of textile, apparel, footwear, as well as wood 
products, paper products, chemical/pharmacological products, and rubber goods 
(CBN, 2023). There is also electrical and electronic manufacturing, basic metal, iron, and 
steel production, motor and vehicles assembly, and various industrialized activities. 
Despite numerous challenges that could potentially affect both its output and the 
overall economy, the manufacturing sector in Nigeria has served as a significant driver 
of economic activity. The manufacturing sector appears to be essential to any nation’s 
economy, given its substantial contribution to economic progress.

Regretfully, in Nigeria this sector has demonstrated low capacity utilization 
over the past decades, which resulted in low manufacturing output and its rather 
insignificant contribution to the country’s GDP. This has been linked to the sector’s 
excessive reliance on imports for most of the materials needed for manufacturing. 
Hardly any intermediate or capital goods are produced. The unfortunate thing is that 
Nigeria is now importing grains and food products even though it has the capacity 
to produce enough of these to become self-sufficient (Ac-Ogbonna, 2021). Foreign 
workers make up the majority of the workforce in the nation’s industrial sector, 
which is dominated by modern technological expertise. As of 2020, the manufacturing 
sector’s contribution to Nigeria’s GDP was still under 10%, and its growth had been 
continuously stunted (CBN, 2020). Despite all efforts to boost productivity, the sector’s 
poor performance may be related to two factors: (1) the difficulty of obtaining finance 
in Nigeria, where banks account for almost 90% of the total financial sector’s assets, 
and (2) fluctuations in the naira/US dollar exchange rate. An important macroeconomic 
factor that influences how the domestic economy functions in relation to international 
trade is the exchange rate. According to real option theory, macroeconomic uncertainty 
has a significant impact on investment choices. Consequently, the exchange rate 
volatility as a signal of uncertainty can be used to explain investment decisions. 
When the currency rate fluctuates, its impact on output becomes unclear because of 
the risks that are probably due to the increased transaction costs associated with the 
high volatility of the exchange rate. Umoru et al., (2023) note that fluctuations in the 
naira/USD exchange rate and excessive devaluation of the local currency were major 
economic problems affecting the Nigerian economy, particularly its manufacturing 
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sector, when investors’ returns are hindered and manufacturing industries’ potential 
for expansion restricted.

Building on previous research, this research evaluates the asymmetric the influence 
of banking sector credit and changes in exchange rates on manufacturing output in 
Nigeria. It also examines how inflation and banks’ lending rates influence the output 
of Nigeria’s manufacturing sector. It is hypothesized that the asymmetric impact of 
these variables on the manufacturing sector is not substantial. The findings of this 
research are relevant to policymakers, governments, property managers and owners, 
as well as to academic researchers interested in this field of study and seeking to fill 
the existing gaps. To maximize production, it is important to consider funding and its 
accessibility. This is why research into the impact of lending by demand deposit banks 
on the manufacturing sector’s output in Nigeria is so important. The paper sets out 
guidelines to help the country’s banks and government provide effective support to 
the manufacturing sector, which is crucial for economic development. Those in charge 
of manufacturing enterprises will gain insight into how credit from demand deposit 
banks could benefit their sector.

This paper is divided into five sections. It begins with an introduction, followed by 
a literature review covering conceptual issues, theoretical discussions and empirical 
literature. The third section focuses on the methodology and specification of the model 
used in the study. The fourth section presents and discusses the outcomes of the 
analysis. The final section contains the conclusions and recommendations drawn from 
the study.

2. Literature review

Conceptual Issues

A demand deposit bank, normally known as a commercial bank, is essentially a 
financial institution owned by private individuals that serves the primary functions 
of accepting deposits from customers, securely holding these deposits, and utilizing 
them for lending purposes (Igbinedion, 2023). The role of banks extends far beyond 
simply offering investment advice, facilitating foreign exchange and issuing travellers’ 
cheques and thus improving people’ quality of life and their income levels (Ademola, 
2023). Banks have the ability to acquire funds through borrowing and lend them out 
to clients, providing credit to individuals, businesses, and governments to address 
short-term or long-term financial deficits (Kingsley & John, 2024). Ibrahim et al., 
(2021), Adesola (2023), Ahmad et al., (2024) all emphasized the importance of banking 
activities in promoting economic growth, particularly by providing businesses with 
the finance they need for investment or operational costs. It is expected that bank loans 
will stimulate investment and subsequently foster economic advancement.
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Manufacturing can be defined as the process of transforming raw materials 
into finished goods. It is part of the real sector of the economy, which encompasses 
production of goods and services through the efficient use of resources, such as labour, 
land and capital, i.e. production processes. It is assumed that Nigeria’s manufacturing 
sector has significant growth and expansion potential thanks to its abundant labour 
force (Cookey, (2025; Sunday & Olajide, 2018). 

Financial Theory of Intermediation

The theory underpinning this study is the theory of industry growth and firm creation 
due to Beck and Levine (2000). Underscoring the use of a system based on the stock 
market or a bank, the authors illuminates the interplay between the financial and real 
sectors of the economy. The latter comprises agriculture, manufacturing, and services. 
According to the theory, the performance of the real sector is intricately linked to 
that of the financial sector. This is achieved by mobilizing deposits from the public 
and channeling them into loans for individuals and businesses. Financial institutions 
contribute to improving productivity in the production sector. This theory emphasizes 
the important role of the government in financial markets, particularly with regard 
to mobilizing savings, promoting growth and directing investments. In developing 
countries, government intervention in interest rates and the allocation of credit to 
specific sectors can indirectly impact asset accumulation and economic expansion. This 
often results in reduced savings and excess liquidity outside the banking system. The 
theory suggests that distinct financial activities are vital for economic growth. Through 
their credit policies, demand deposit banks act as catalysts, driving progress in other 
sectors of the economy by directing funds to the real economy (Ekwunife et al., 2024). 
This establishes a link between manufacturing output and the activities of financial 
institutions within an economy, implying that the actions of financial institutions play 
a pivotal role in enhancing and facilitating production in the country.

Empirical Literature Review

There is ample literature on the impact of exchange rate variability on manufacturing 
output growth. According to Abiola’s (2024) analysis, currency rate volatility had no 
discernible impact on Nigeria’s manufacturing sector over the study period. Oyedepo 
et al., (2023), however, used the ARDL model to demonstrate a long-term correlation 
between the variables, showing that fluctuations in the currency rate had a significant 
negative impact on Nigeria’s industrial output. Oladipo et al., (2023), based on their 
examination of the economic cycle, reported that the exchange rate is highly volatile 
and has a negative impact on Nigeria’s manufacturing output. To establish a long-term 
relationship between the exchange rate and manufacturing output, the authors also 
employed the ARDL bounds test.

To account for the short- and long-term dynamics of industrial output in Nigeria 
influenced by exchange rate volatility across different regimes, Oseni et al., (2023) used 
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the ARDL technique and AR(k)-EGARCH(p,q) models to calculate nominal exchange 
rate volatility. The study’s findings show that the volatility of the real exchange rate 
influences Nigeria’s industrial production and foreign exchange growth. According 
to Ekundayo et al., (2022), both currency rate appreciation and depreciation have a 
long-term negative impact on trade, whereas depreciation has a short-term beneficial 
impact on output. 

The study carried out by Jyoti & Bhatt (2022) found that variability in the exchange 
rate had both negative and positive effects on manufacturing exports in India. 
Oluwasegun & Posu (2022) reported an insignificant negative effect of the fluctuation 
in exchange rate on industrial value added. According to Ukwunna et al., (2022), the 
exchange rate has a negligible negative impact on Nigeria’s industrial production. 
Mei et al., (2020) discovered that the increase of output is negatively impacted by both 
appreciation and depreciation of exchange rates. Mlambo & McMillan (2020) found that 
the Southern African Customs Union (SACU) states’ industrial performance suffered 
as a result of the exchange rate. The short-term results of Vo et al., (2019) confirm that 
manufacturing exports increase when Vietnam’s local currency depreciates. According 
to Oriji et al., (2019), the manufacturing output ratio in Nigeria was positively 
impacted by the exchange rate. Buabeng et al., (2019) suggested that governments 
should guarantee operational management of exchange rate fluctuation and encourage 
manufacturing firms to use locally made capital goods for their production in the face 
of a depreciating exchange rate due to the negative and significant impact of the Cedi/
USD exchange rate on the performance of manufacturing firms. 

Exchange rate depreciation improves manufacturing capacity utilization in 
Nigeria, as it positively influences manufacturing production and value added, 
according to Amadi et al., (2018), who employed the GARCH modeling technique to 
identify exchange rate instability. Areghan et al., (2018)’s findings demonstrated that 
only Nigeria’s agriculture sector was positively and significantly impacted by the 
exchange rate. According to Ugwu (2017), there is a remarkable correlation between 
fluctuations in the naira/USD exchange rate and the manufacturing output in Nigeria. 
The dynamic nature of the business environment and fluctuating macroeconomic 
conditions are the main causes of exchange rate volatility. A variety of theories can 
explain the reasons behind the ups and downs of the exchange rate, including real 
option theory, interest rate parity theory, purchasing power parity and classical flow 
theory. According to real option theory, macroeconomic uncertainty significantly 
impacts investment choices (Dixit et al., 1994). Consequently, exchange rate volatility, 
as a signal of uncertainty, can be used to explain investment behaviour.

Next is a review of the impact of banking credit on manufacturing output growth. 
Musa, Salihu and Musa (2023) examined the impact of bank credit and inflation on 
manufacturing output in Nigeria between 1986 and 2021. Using the ARDL bound test, 
short- and long-run ARDL and ECM for the empirical analysis, they ascertained an 
advantageous and significant relationship between inflation and the manufacturing 
sector, while credit from banks had a favourable but non-substantial impact in the 
short term. However, in the long term, both credit from banks and inflation had a 
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positive and significant impact on manufacturing output. Mwinuka and Mwangoka 
(2023) conducted a study on the progress of the manufacturing sector in Tanzania, 
aiming to draw empirical insights from macroeconomic factors while minimizing 
the influence of political regimes. They used a VEC model to analyze the impact 
of various factors, including foreign direct investment (FDI), inflation, product 
exports, government expenditure, nominal lending interest rates, power supply, 
population growth rates and exchange rates. The estimated coefficient for the speed 
of adjustment towards long-term equilibrium was found to be statistically significant 
and negative. The effects observed in the model for inflation, government expenditure 
and nominal lending interest rates align with expectations. Rubén and Aurea (2023) 
analyzed the importance of bank credit for economic activity in Mexico, covering the 
manufacturing sector as a whole and seven specific industries food, beverages and 
tobacco; paper; chemicals; non-metallic mineral-based products; primary metals; and 
transport equipment manufacturing using monthly data from 2009 to 2020. ARDL 
was employed to conduct the analysis. The results showed a significant and beneficial 
relationship between bank credit and the manufacturing sector as a whole, including 
the production of food, non-metallic mineral products, beverages and tobacco, and 
transport tools. However, the opposite was true of the chemical and metal production 
industries. 

En-Ze and Chien-Chiang (2023) manually gathered the longitude and latitude 
coordinates of commercial bank branches and manufacturing companies in China, and 
then developed various indicators of bank branch expansion at company level. Using 
data from 1998 to 2009, they empirically determined the impact of commercial bank 
branch growth on firms’ energy efficiency. The findings reveal that an increase in the 
number of commercial bank branches within a 10-kilometre radius of manufacturing 
firms has improved their energy efficiency. Furthermore, the study identifies several 
distinct links between the expansion of bank branches and energy efficiency. It is 
notable that financial accessibility improved by the bank branch expansion does not 
impact energy efficiency. However, higher bank competition does lead to improved 
energy efficiency.

A study by Njoku, Ugwu, Nwaimo and Ezekiel (2023) investigated the impact of 
credit provided by commercial banks on industrial growth in Nigeria between 1983 
and 2020. To do so, they categorized loans from commercial banks by the sector that 
received them: manufacturing (CBMF), mining (CBMN) and real estate/construction 
(CBRC). The regression analysis revealed a significant and positive correlation between 
commercial bank lending to the CBMF and industrial development. Conversely, an 
adverse and notable relationship was identified between lending to the real estate 
and construction sector (CBRC) and industrial development. These results suggest a 
significant link between industrial development and the credit provided by commercial 
banks.

In Azerbaijan, a country rich in oil and gas resources, Ilgar and Rukhsara (2023) 
examined the link between financial development and manufacturing output growth 
from 2005 to 2021. The study used the Toda-Yamamoto test to analyze the temporal 
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and causal dynamics between various indicators. The results showed that there was no 
long-term co-integration between financial development and progress. Furthermore, 
there is no evidence to suggest a short-run causal relationship between the variables. 
It is notable that increased credit availability does not necessarily lead to enhanced 
productivity and capital growth in manufacturing. Rather, growth in loans appears to 
have contributed more to import expansion than to domestic production. Researchers 
such as Musa et al., (2023), Rubén & Aurea (2023) and Njoku et al., (2023) found a 
substantial and strong relationship between the two sectors. However, Ilgar & 
Rukhsara (2023) came to the opposite conclusion. Ezu et al., Mohammed & Ibrahim 
(2022), Mwinuka & Mwangoka (2023), and En-Ze & Chien-Chiang (2023) viewed the 
productivity of the sector through the lens of external components and macroeconomic 
variables. 

Many studies have attempted to assess the factors that determine manufacturing 
output in Nigeria using linear models. In reality, however, the effects of changes in 
policy variables are non-linear. Furthermore, traditional models such as linear ARDL, 
VAR and VECM assume that changes in the variables influencing output growth in the 
manufacturing sector are symmetrical. Yet, positive and negative changes in a variable 
such as an exchange rate rising (depreciating) or falling (appreciating), as with the 
naira/U. S. dollar exchange rate, or changes in the bank lending rate do not always 
produce a uniform effect. This study closes the research gap by using the non-linear 
autoregressive distributed lag (NARDL) methodology to highlight the differences in 
the effects of the variables that influence manufacturing productivity, using real-world 
financial data. This improves the accuracy of analyses and provides better policy 
insights. 

 Today, there is no consensus regarding the effect of currency rate fluctuations 
and bank lending on the performance of Nigeria’s manufacturing sector. Moreover, 
there is no agreement on the impact of variations in the exchange rate and bank 
credits on the performance of Nigeria’s manufacturing sector. For example, Asaleye 
et al., (2021) used the structural vector autoregression (SVAR) method, as well as the 
ECM and canonical co-integrating regression methods, to demonstrate that output 
and employment in the manufacturing sector were not significantly affected by the 
naira’s exchange rate relative to the USD. Samuel and Wale-Odunaiya (2021) based 
their analysis on the impulse response function and vector error correction techniques. 
They reported that the real effective exchange rate had a negative impact on Nigeria’s 
manufacturing production. Kalu et al., (2017), Asaleye, Adama & Ogunjobi (2018), 
Omonode (2022) and Nwagu & Udeagbala (2024) all concluded that bank credit 
had a significant impact on manufacturing GDP in Nigeria. It appears that no recent 
work has analyzed the asymmetric effects of loans from demand deposit banks and 
variations in the naira-dollar exchange rate on manufacturing industry output growth 
in Nigeria using the same model. This calls for a non-linear estimation of the NARDL 
model using the most recent data. To determine whether the effects of changes in 
the variables are procyclical or countercyclical, the study also performed a Hodrick-
Prescott filtering test.
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3. Matrials and methods

The researcher obtained the data from the Central Bank of Nigeria’s Statistical 
Bulletin (CBN, 2024) and the World Development Indicators which are published by 
the World Bank (2024). The study examined the exchange rate between the US dollar 
and the Nigerian naira, the country’s local currency. According to this measurement, 
an increase in the exchange rate results in the naira depreciating against the US dollar, 
while a decrease in the exchange rate signifies an increase in the naira’s value relative 
to the US dollar. The private sector’s credit from demand deposit banks was calculated 
as a percentage of the country’s GDP. The loan rate was determined using the real 
interest rate of deposit money banks. The lending rate was calculated by adjusting for 
inflation using the GDP deflator. The yearly percentage increase in consumer prices 
was used to calculate the inflation rate. The output of Nigeria’s manufacturing sector 
was measured as a percentage of its GDP. The sample period is from 1981 to 2024. 
This encompasses forty-four years. It is within this time frame that estimations were 
made.

Since most time series models are highly susceptible to structural cracks and 
unexpected shocks in today’s open economy, tests for structural stability are crucial for 
this study. Consequently, both a model-based Quandt-Andrews test and a variables-
based Zivot-Andrews test were conducted. We tested for structural breaks in the 
dataset using the variables and models (Andrews, 1993; Zivot & Andrews, 1992). These 
methods test the null hypothesis of no breakpoint, which is rejected if the probability 
value of the F-statistic falls below 0.005, and accepted otherwise. Accordingly, this 
study is based on the financial theory of intermediation, as set out by McKinnon and 
Shaw (1973), and the model specification of Musa et al., (2023). As elucidated in the 
theoretical review, the McKinnon–Shaw hypothesis establishes a connection between 
financial institutions and the performance of the real economy. In particular, the 
researchers observe that the productivity of the real sector relies heavily on the lending 
services provided by the financial sector. We therefore hypothesize that the services 
offered by the deposit money banks influence the outcome of the manufacturing 
industry in Nigeria. The model specification of Musa et al., (2023) is formulated as 
given in equation (1).

	 M g CPI BC= ( , )	 (1)

where M is the output of the manufacturing sector, CPI is the consumer price index 
as an indicator of inflation, and BC is commercial bank credit. The model used credit 
from deposit money banks (i.e. from financial sector) and inflation (a control variable) 
to analyze the influence of the financial sector on manufacturing. The link between 
loans from financial institutions and the manufacturing sector can be analyzed by 
adapting the model described by Musa et al., (2023). They defined the output of the 
manufacturing sector as a function of the consumer price index proxy and credit 
from commercial banks. To analyze the effect of loans from demand deposit banks 
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on the productivity of the manufacturing sector, we will use the manufacturing 
sector’s contribution to GDP as our dependent variable. We will also narrow down 
bank credit to lending from demand deposit banks to the manufacturing sector and 
the rate at which they lend. We incorporate the rate of inflation as a control variable. 
This aligns with the works of Oduor et al., (2021) that identified the influence of 
inflation on Kenya’s industrial sector’s expansion. To test the hypothesis that there is 
no relationship between changes in exchange rates, credit from demand deposit banks, 
and the output of the manufacturing sector, we incorporate the rate at which the banks 
lend and the amount they lend to the sector as control predictors to help us achieve our 
study objectives. We specify these as

	 MSO g CRED EXRV INRD INF= ( , , , )	  (2)

where CRED is credit, proxied by lending by demand deposit banks to the 
manufacturing sector, EXRV is exchange rate variations (depreciation/appreciation), 
INRD is the interest rate at which demand deposit banks lend. The econometric 
form is 

	 MSO CRED EXRV INRD INFt t t t t t= + + + + +a b b b b e1 2 3 4 	 (3) 

where α is the constant, the coefficients are β1, β2, β3 and β4 the error is captured as εt. It 
is expected that the interest rate on demand deposits and inflation will negatively affect 
the MSO, while demand deposit banks’ credit for manufacturing will have a positive 
effect. The method used for the empirical analysis is the non-linear auto regressive 
distributed lag model (NARDL). The NARDL, an extension of the ARDL model, is 
normally used for analyzing time series data, mostly in the context of co-integration 
and long-run relations among variables. It allows for nonlinear relations amongst 
the variables. The ARDL model is typically employed for analyzing time series data, 
primarily in the context of co-integration and long-run relationships between variables. 
In this model, the assumed linear relationships between the variables are examined. 
However, in most real-life scenarios, nonlinearities abound. Therefore, NARDL is 
useful for accommodating circumstances where linear relations may not accurately 
represent the data. The relationship between variables is expressed through equations 
incorporating lagged values of the dependent and explanatory variables, as well as 
interaction terms between them. To capture the complexity of the relationship, these 
equations can include non-linear functions, such as polynomials. NARDL models can 
capture complicated and nonlinear relations that may exist in economic and financial 
data, and so are more accurate in modeling and forecasting. The general form of a 
NARDL model is

	
Z Z Z Z X

X X X
t t t p t p t

t q t q

= + + + + +

+ + + +
− − − −

− −

a b b b g

g g d
1 1 2 2 1 1

2 2 1

...
... tt t t t t t tY X Y X Y− − − − − −+ + + +∈1 1 2 2 2d dt t t... 	 (4)
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where; Zt is the dependent variable at time t, Xt is the vector of explanatory variable at 
time t, α is constant term, β1, β2, ... βp are coefficients illustrating the influence of lagged 
values of the dependent variable, g g g1 2, , ..., q are coefficients illustrating the influence 
of lagged values of the independent variable, d d dt1 2, , ...,  are coefficients illustrating 
the influence of the interaction terms between lagged values of the dependent and 
explanatory variables, ∈t is error term at time t. The NARDL model used for the 
empirical analysis incorporates the variables.
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where MSO, CRED, EXRV, INRD, INF are as defined earlier, ecmt-1 is the one-period 
error correction. For stationarity, the study used an ADF unit root test. The ideal lag 
for output of the manufacturing sector is p while the lags for credit facility, exchange 
rate variation, interest rate and inflation rate are represented q y k, , , and s respectively. 
We tested for the presence of a co-integrating vector between the variables after 
estimating equation (5). This evaluation is based on the non-linear ARDL bounds 
test methodology, which uses F-test results with critical values for lower and upper 
bounds designated as I( )0  and I( )1 , respectively. The underlying hypotheses are 
given as H0: Zero co-integration vs. H1: Co-integration. If the computed F-statistic is 
greater than the upper critical bounds, indicating co-integration, the null hypothesis 
is rejected. Conversely, if it is less than the lower critical bound, indicating no co-
integration, the null hypothesis is accepted. If the F-statistic lies between the 
upper and lower boundaries, the outcome is indecisive. Also, to verify an ongoing 
correlation between the variables, the error correction term must be both significant 
and negative.

The NARDL model, first presented by Shin et al., (2014), offers a thorough approach 
to analyzing asymmetric interactions and structural fractures between variables in the 
short and long term. This justifies its use. It is particularly well-suited to studying the 
impact of variables such as exchange rates, inflation, credit levels and interest rates 
on output growth, because responses are frequently impacted by economic shocks, 
policy changes and behavioural patterns. ARDL and other conventional models 
assume that changes in independent variables have a symmetrical impact on the 
response variable. In practice, however, positive and negative changes in a variable 
for example; exchange rate appreciation or depreciation, or interest rate rises or falls 
do not always produce the same effect. To illustrate the asymmetry in how businesses 
react to changes in the economy, an increase in interest rates may deter investment 
more than a drop does. Understanding this distinction is essential for researching 
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real-world financial behaviors, as it ensures more accurate analysis and better policy 
recommendations.

NARDL, in contrast to linear models, captures asymmetric dynamics, showing 
how exchange rate fluctuations, both positive and negative, can differently affect 
investment choices. Significant structural changes have occurred in Nigeria’s 
economy over time, caused by economic downturns, as well as by the deregulation 
of interest and exchange rates, which was mandated by the structural adjustment 
programmes championed by the International Monetary Fund (IMF).  These 
changes have impacted the nation’s financial state. The NARDL model is a reliable 
approach for examining Nigeria’s economic equilibrium, since it can take into 
account policy-driven changes that affect economic connections. This NARDL 
model is particularly useful for managing variables integrated at various degrees, 
namely I(0)/I(1), and for dealing with small sample sizes, a common issue in time-
series data from developing countries. Its ability to capture both short- and long-
term fluctuations makes it ideal for research. Compared to typical linear models, 
the NARDL technique provides more accurate and realistic insights into short-term 
and long-term fluctuations. Ultimately, this approach ensures that policy inferences 
accurately reflect the complex economic dynamics of markets. We carried out tests 
for co-integration, normality and stability to ensure the strength and effectiveness of 
the NARDL model. The ARCH-LM and Breusch-Godfrey LM tests were conducted 
to identify heteroskedasticity and serial correlation in the data. Additionally, we 
used the Jarque-Bera test statistic to determine whether the series was normal. The 
accuracy of the model specification was determined using the Ramsey Reset test. 
The study also conducted a Hodrick-Prescott filtering test to determine whether 
the positive and negative effects of changes to the variables were countercyclical or 
procyclical.

4. Presentation and discussion of findings

Table 1 below contains the descriptive statistics. The results show that the 
variations between the highest and lowest values between 1981 and 2024 are slim 
for MSO, INRD and CRED. However, the variation for INF is high. The standard 
deviation of the dependent variable (MSO) is 0.94, indicating that the variation in 
the contribution of the manufacturing sector to GDP is not significant. The same 
applies to INRD and CRED, with values of 6.08 and 1.07, respectively. However, 
INF’s standard deviation value of 16.1 is high. Negative skewness is found in all the 
variables except INF, which is skewed positively. In character, INRD is mesokurtic, 
MSO and CRED are playkurtic, while INF is leptokurtic. Based on the Jarque-Bera 
values and probability values, we can deduce that all the variables except INF are 
normally distributed.
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It is important to check for the presence of a unit root using ADF (Augmented 
Dickey-Fuller) unit root tests. This is illustrated in Table 2 below. The results of the 
above test show that INF is stationary at the level, while INRD, CRED and MSO are 
stationary after being differenced once. This further justifies maximizing the non-linear 
ARDL approach to achieve the study’s objective.

Table 1. Descriptive Statistics

Variables INF MSO INRD CRED EXRV

Mean 22.40762 2.982292 22.47317 2.131489 1.288529

Median 17.75000 3.096256 22.46242 2.341989 4.293059

Maximum 72.70000 4.439467 36.09000 3.745577 9.297588

Minimum 3.200000 1.450703 10.00000 0.424849 1.302118

Std. Dev. 16.10320 0.939612 6.075227 1.073140 10.306647

Skewness 1.237564 -0.270030 -0.231017 -0.269452 0.311176

Kurtosis 4.079694 1.825744 2.678614 1.674952 3.315706

Jarque-Bera 12.76099 2.923450 0.554339 3.580799 5.324765

Probability 0.001694 0.231836 0.757926 0.166893 0.369294

Sum 941.1200 125.2563 943.8733 89.52255 133.38353

Sum Sq. Dev. 10631.84 36.19767 1513.244 47.21677 1024.2882

Source: Authors’ Eviews 13 computation.

Table 2A. Unit Root Test Results

Variables  At Level  1st Difference Critical Statistic Order of integration

MSO -0.841849 -3.916947 -2.936942 1(1)

CRED -0.552362 -5.005872 -2.936942 1(1)

INRD -2.900019 -7.106172 -2.938987 1(1)

INF -2.935001 - -3.124063 1(0)

EXRV 1.36749 -7.209894 -2.936942 1(1)

Source: Authors’ Eviews 13 computation.

From Table 3, it is clear that the optimal lag length for this model, as prescribed by 
the Akaike Information Criterion (AIC), is 2. We then proceeded to ascertain whether a 
long-term link exists amongst the variables.
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The NARDL bounds test results for cointegration are reported in Tables 4A and 
4B below, which show the results for the non-linear ARDL model with and without 
structural breakpoints, respectively. With F-statistic values of 13.5975 and 9.3674 for 
the NARDL models with and without structural break points, which are higher than 
the 1%, 2.5%, 5% and 10% upper and lower bound values, the tables show that there 
is a non-linear long-term link between output in the manufacturing sector, changes 
in exchange rates, credit from demand deposit banks, the lending rate and inflation. 
Therefore, we reject the null hypothesis of the absence of a long-term link between 
the variables and accept the alternative hypothesis of the presence of a long-term link 
between the variables.

Table 3. Optimal Lag Length Selection Criteria Test Results

Lag LogL LR FPE AIC SC HQ

0 -295.0114 NA 36.56549 14.95057 15.11946 15.01164

1 -133.4928 282.6576 0.025435 7.674640 8.519079* 7.979962

2 -111.1975 34.55775*** 0.019057*** 7.359874*** 8.879865 7.909455*

Note: *** indicates lag order selected by the criterion. Source: Authors’ Eviews 13 computation.

Table 4A. Bounds Test Results for Non-linear ARDL Model without Structural Breaks

Test statistic Value Significance I(0) I(1)

F-statistic 13.5975 10% 1.99294 2.993

K 6 5% 2.27328 3.282

2.5% 2.55361 3.615

1% 2.88399 3.996

Null Hypothesis: No levels relationship

Source: Authors’ Eviews 13 computation.

Table 4B. Bounds Test Results for Non-linear ARDL Model with Structural Breaks

Test statistic Value Significance I(0) I(1)

F-statistic 9.3674 10% 1.97532 2.942

K 6 5% 2.04251 3.681

2.5% 2.96384 4.289

1% 3.28729 5.287

Null Hypothesis: No levels relationship

Source: Authors’ Eviews 13 computation.
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Tables 5A and 5B show the results of the structural break tests, respectively. 
According to the Quandt-Andrews F-statistics of the maximum LR statistic and 
maximum Wald statistic published in Table 5B, the alternative hypothesis of a 
structural break point in the model was accepted for the NARDL equation. This 
suggests that the NARDL model experienced a structural break in 2020. The Zivot-
Andrews intercept and trend test results in Table 5B show that bank credit and 
exchange rate variations had breakpoints in the years 2014, 2015, 2016, 2020 and 2022. 
Inflation and the bank lending rate both had structural breakpoints in 2020, whereas 
manufacturing output had structural breaks in various years: 2016, 2020 and 2022. All 
the break dates were found to be significant. The breaks in the yearly periods can be 
attributed to the epidemic of the Coronavirus (Covid-19), macroeconomic instability 
(measured by rising petrol pump prices, rising prices for goods and services, and 
falling purchasing power), and a policy shift in exchange rate management, which 
involved switching from the Retail Dutch Auction System (RDAS), the Wholesale 
Dutch Auction System (WDAS) and the Interbank Rate System regimes, to adopting a 
managed floating exchange rate regime. Taken together, these confirm that Nigeria has 
experienced several periods of economic disturbance, including recessions, political 
unrest and external shocks. The 2016 and 2020 recessions were so severe that the 
country saw negative growth rates for three consecutive quarters in those years. This 
was caused by a number of factors, including falling oil prices, a weak currency and 
falling investment.

Table 5A. Quandt-Andrews Breakpoint Test Results for Non-linear ARDL Model

Maximum Wald Statistic Break Dates Maximum LR Statistic Break Dates

F-statistic 129.4856*** 2020 F-statistic 56.128*** 2020

p-value 0.0000 - p-value 0.0000 -

Note: *** denote probability value at 1% significance level. Source: Authors’ Eviews 13 computation.

Table 5B. Zivot-Andrews Breakpoint Test Results for Non-linear ARDL Model

Variables Statistics (Intercept & Trend) Break Dates p-values

MSO -3.489***, -9.313***,-3.568** 2016, 2020, 2022 0.000, 0.0000, 0.0052

CRED -5.0167***, -4.289***, -4.2873*** 2014, 2016, 2020 0.000, 0.0000, 0.0000

INRD -3.619** 2020 0.0051

INF -5.018*** 2020 0.0000

EXRV -6.719***, -5.422***,  
-5.1022***, -10.753***

2015, 2016, 2020, 2022 0.000, 0.0000, 0.0000, 0.0000

Note: **, and *** denote statistical significance at 5% and 1% respectively. Source: Authors’ Eviews 13 computation.
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Long-run analysis: The estimated long-run coefficients for the NARDL model are 
reported in Table 6, which shows the long-term coefficients of the model’s variables. 
In the long term, a positive change in CRED in the current period had a significant 
positive impact on the output of the manufacturing sector, MSO. A negative change in 
CRED had a positive yet non-significant effect; however, when lagged once, its impact 
was negative and significant. A positive change in INRD had a positive influence 
on MSO, while a negative change in INRD had a negative influence, though neither 
impact was momentous. Positive and negative changes in INF in the previous period 
had a positive and significant influence on MSO. This means that inflation is one of 
the variables influencing the productivity and progress of the manufacturing sector of 
the economy. The results show that the lending rate for demand deposit banks did not 
significantly affect output.

Table 6. Non-linear Long-run Results for Manufacturing Output

Variable
With Structural Break Without Structural Break

Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.

C 0.6743 4.5273*** 0.0001 1.2984 2.1028** 0.0015

MSO(-1) -0.1126 -4.1846*** 0.0003 1.0238 9.0376*** 0.0000

CRED_POS 0.0085 2.0611** 0.0490 1.0475 2.1451** 0.0134

CRED_NEG -0.1603 -2.5496** 0.0118 -0.0132 -2.0716** 0.0022

CRED_POS(-1) 0.0012 3.2910*** 0.0001 0.0019 2.1249** 0.0013

CRED_NEG(-1) -1.7813 -2.0289** 0.0016 -1.3991 -2.0396** 0.0423

EXRV_POS -1.8368 -0.9021 0.6328 -1.0389 -0.9061 0.3252

EXRV_NEG 0.0013 155.3759*** 0.0000 -1.2287 -12.1349*** 0.0000

EXRV_POS(-1) -0.0013 -2.03551** 0.0000 -0.0016 -5.2351*** 0.0000

EXRV_NEG(-1) -0.0317 -2289.052*** 0.0000 -0.1342 -4.2981*** 0.0000

INF_POS -0.0185 -4.1238*** 0.0001 -0.0192 -6.1298*** 0.0000

INF_NEG -0.0001 -0.30612 0.7613 -0.0015 -1.3892 0.6537

INF_POS(-1) -0.0374 -3.0669*** 0.0011 -0.1879 -2.255** 0.0170

INF_NEG(-1) -0.0242 -2.9164** 0.0071 -0.0134 -1.9314** 0.0220

INRD_POS -1.0143 -1.0120 0.3181 -0.0215 3.1240*** 0.0011

INRD_NEG 0.0597 0.6495 0.5257 0.0103 1.3207 0.2483

Note: **, and *** denote statistical significance at 5% and 1% respectively. Source: Authors’ Eviews 13 computation.
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Short-run analysis: Table 7 presents the short-run results of the model. 
The long-run estimates are comparable to the short-term estimations. For the 
short-term estimate, negative coefficients were obtained for both exchange rate 
appreciation and depreciation. These are -1.81090 and -3.09785, respectively. It 
indicates that fluctuations in the value of the naira relative to the US dollar have 
a detrimental effect on Nigeria’s manufacturing sector. While the unfavourable 
effect of appreciation is significant only at the 10% level, depreciation has a highly 
considerable harmful effect at the 1% level and a zero probability. The coefficient 
of the error correction term is negative, with -0.446841 as its value and significant 
at 1 percent level. This illustrates that when there is a disequilibrium in the system, 
its rate of return to the equilibrium level is 44.68 percent and 66.72 percent for 
both models with and without structural breaks. This is otherwise known as the 
speed of adjustment. This shows that about 44.68 percent of the deviations of the 
model from its equilibrium value in the previous period were corrected in the 
current period. The adjusted R-squared is 0.686 when adjustments were made for 
the degree of freedom. The variables that impacted the dependent variable in the 
short run were negative change in CRED, Δ(CRED_NEG), positive change in INF, 
Δ(INF_POS), positive change in INF of the previous period, Δ(INF_POS(-1)), and 
negative change in INF, Δ(INF_NEG). In the short run, Δ(CRED_NEG), Δ(INF_
POS), and Δ(INF_NEG) had advantageous yet non-significant impacts on MSO, 
while Δ(INF_POS(-1)’s impact on MSO was negative but momentous. This implies 
that manufacturing output in the short term was insignificantly impacted by the 
positive coefficient of negative change in demand deposit bank loans. Also, the 
positive coefficient of the positive change in inflation had no significant influence 
on manufacturing output. The negative coefficient of the previous period’s positive 
inflation change had a significant influence on the near-term output of the sector. 
This suggests that inflation in the previous period had a disadvantageous effect 
on the current output of the manufacturing sector of the economy. The positive 
coefficient of negative change in inflation had a non-significant effect on the sector’s 
output. The R-squared value of 0.685800 suggests that this model generally fits the 
data well, indicating that approximately 69% of the variations in the dependent 
variable are explained by the independent variables in the model. Other factors 
impacting the dependent variable that were not factored into the model amount 
to 31%. When adjusted, the R value became 0.648835, showing that changes in the 
manufacturing output can be explained by the independent variables, albeit with 
35% remaining unexplained.
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The results of the short-run and long-run Wald tests for both models with and 
without structural breaks are reported in Tables 8A and 8B, respectively, for changes 
in the exchange rate. The Wald test results for changes in bank credit are reported in 

Table 7. Non-linear Short Run Results for Manufacturing Output

Variable
With Structural Break Without Structural Break

Coefficient t-Statistic p-value Coefficient t-Statistic p-value

Δ(CRED_POS) 0.0014 0.1592 0.8822 1.0152 0.1495 0.1299

Δ(CRED_NEG) -0.5596 14.379*** 0.0000 -0.0017 20.378*** 0.0000

Δ(CRED_POS)
(-1) 0.0011 1.0324 0.8977 0.0129 0.2618 0.3521

Δ(CRED_NEG)
(-1) -0.3972 10.1391*** 0.0000 1.2914 2.1492** 0.0014

ΔEXRV_POS -1.2130 -5.7489*** 0.0000 -0.3871 -2.7989** 0.0036

ΔEXRV_NEG 0.0095 38.5109*** 0.0000 0.1072 -3.8722 0.0003

ΔEXRV_POS(-1) -1.0251 -671.937*** 0.0000 -1.7103 -6.957*** 0.0000

ΔEXRV_NEG(-1) -1.8794 -153.674*** 0.0000 -0.0014 -1.2093 0.5647

Δ(INF_POS) -1.2153 -2.8668** 0.0051 -0.0175 -2.0356** 0.0615

Δ(INF_NEG) -0.0266 -1.4523 0.4615 -0.0146 -0.4563 0.8245

Δ(INF_POS(-1)) -0.0114 -3.1542*** 0.0001 -0.0175 -2.0194** 0.0002

Δ(INF_NEG)(-1) -0.0003 -0.2915 0.6327 -0.0146 -0.2100 0.3194

Adjustment size -0.4468 -7.5065*** 0.0000 -0.6672 -29.3879*** 0.0000

INRD_POS -1.3209 -5.3289*** 0.0000 -2.3287 -4.1092*** 0.0000

INRD_NEG 0.0246 0.2879 0.3891 0.0148 1.2235 0.2489

INRD_POS(-1) -0.0917 -1.9873** 0.0492 -0.0331 -6.1894*** 0.0000

INRD_NEG(-1) 0.0102 1.2409 0.682 0.0011 1.5268 0.3591

R-squared 0.6850 Mean(MSO) 0.0731 R-squared 0.7892 Mean(MSO) 0.0968

Adjusted 
R-squared

0.64835 S. D. (MSO) 0.0594 Adj. 
R-squared

0.7239 S. D. (MSO) 0.0397

S. E. of regression 0.03352 Akaike info 
criterion 

-3.8039 S. E. of 
regression

0.0556 Akaike info 
criterion 

-2.5872

Sum squared 
resid

0.03913 Schwarz 
criterion 

3.5962 SS Residuals 0.06522 Schwarz 
criterion 

-2.3489

Log likelihood 79.2651 Hannan-
Quinn 

criterion 

-3.7317 Log 
likelihood

87.382 Hannan-Quinn 
criterion 

-2.3894

Note: **, and *** denote statistical significance at 5% and 1% respectively. Source: Authors’ Eviews 13 computation.
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Tables 9A and 9B, respectively, for the analysis of asymmetric effects. Significant Wald 
test statistics show the presence of short- and long-run asymmetries in exchange rate 
and bank credit fluctuations.

Table 8A. Wald Test Results of Asymmetry (Short-run Analysis) for Exchange Rate (EXRV)

Test Wald Test (Short-run) Test Wald Test (Short-run)

Without Structural Break With structural Break

Model NARDL Model NARDL

Wald Statistic 5.8936*** Wald Statistic 10.3674***

P-value 0.0000 P-value 0.0000

Note: *** denote probability values at 1% significance level. Source: Authors’ Eviews 13 computation.

Table 8B. Wald Test Results of Asymmetry (Long-run Analysis) for Exchange Rate (EXRV)

Test Wald Test (Long-run) Test Wald Test (Long-run)

Without Structural Break With structural Break

Model NARDL Model NARDL

Wald Statistic 6.1958*** Wald Statistic 18.3256***

P-value 0.0000 P-value 0.0000

Note: *** denote probability value at 1% significance level. Source: Authors’ Eviews 13 computation.

Table 9A. Wald Test Results of Asymmetry (Short-run Analysis) for Bank Credit (CRED)

Test Wald Test (Short-run) Test Wald Test (Short-run)

Without Structural Break With structural Break

Model NARDL Model NARDL

Wald Statistic 1.2395 Wald Statistic 9.1472***

P-value 0.1572 P-value 0.0000

Note: *** denote probability value at 1% significance level. Source: Authors’ Eviews 13 computation.

Table 9B. Wald Test Results of Asymmetry (Long-run Analysis) for Bank Credit (CRED)

Test Wald Test (Long-run) Test Wald Test (Long-run)

Without Structural Break With structural Break

Model NARDL Model NARDL

Wald Statistic 1.1958 Wald Statistic 12.3670***

P-value 0.2794 P-value 0.0000

Note: *** denote probability value at 1% significance level. Source: Authors’ Eviews 13 computation.
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Table 10 reports the results of the cyclical behaviour of manufacturing output 
in relation to changes in the exchange rate, credit from the banking sector, inflation, 
and the lending rate. According to the most recent empirical findings, fluctuations 
in exchange rates have an adverse cyclical effect on industrial production in Nigeria. 
Unfortunately, a depreciating naira led to a decline in exports and manufacturing 
production. There is a cyclical interaction between bank credit and manufacturing 
output, indicating some correlation between their levels and variations. Manufacturing 
output was positively and significantly impacted by favourable and unfavourable shifts 
in bank credit. This validates the production theory, according to which manufacturers 
can increase production if they have sufficient financing. This may signify economic 
expansion, where credit rises and businesses invest more. In addition, borrowing costs 
may have been low enough to make industrial expenditure financially feasible. Since 
companies depend on credit to fund their operations, the cyclical nature of bank credit 
had a favorable effect on manufacturing production.

Table 10. Cyclical Behaviour of Manufacturing Output with Respect to Independent Variables

Variable With Structural Break Without Structural Break

Contemporaneous 
Correlation

Volatility Phase 
Shift

Correlation Volatility Phase 
Shift

EXRV+ -0.9728 99.674 Lagging -0.8534 94.513 Lagging

EXRV- -0.2561 78.256 Lagging -0.3461 90.297 Lagging

CRED+ 0.6692 26.189 Leading 0.6520 20.367 Leading

CRED- 0.2863 21.389 Leading 0.3571 16.380 Leading

INF+ -0.7345 19.578 Lagging -0.5639 16.891 Lagging

INF- -0.2268 17.223 Lagging -0.4967 13.289 Lagging

INRD+ -0.4568 17.389 Lagging -0.4076 13.256 Lagging

INRD- -0.2361 13.214 Lagging -0.3178 12.309 Lagging

Note: *** denote probability value at 1% significance level. Source: Authors’ Eviews 13 computation.

Serial correlation Test Results. As part of the tests to ascertain the fitness of this 
model, we carried out a test to check for the presence or absence of serial correlation. 
The null hypothesis is that there is no serial correlation in the residuals. The probability 
values of 0.9798 and 0.9687 shown in Table 11 are both greater than 0.05. Therefore, we 
accept the null hypothesis instead of rejecting it.

Table 11. Breusch-Godfrey Serial Correlation LM Test Results

F-statistic 0.020405 Prob. F(2,25) 0.9798

Obs*R-squared 0.063558 Prob. Chi-Square(2) 0.9687

Source: Author’s Eviews 13 computation.
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Heteroskedasticity Test Results. We performed a Breusch-Pagan-Godfrey test to 
check for heteroskedasticity in the model. As can be seen in Table 12, the results had 
probability values greater than the 5% critical value. We can therefore accept the null 
hypothesis of homoscedasticity in the model.

Table 12. Breusch-Pagan-Godfrey Heteroskedasticity Test Results

F-statistic 1.464506 Prob. F(11,27) 0.2023

Obs*R-squared 14.57387 Prob. Chi-Square(11) 0.2028

Scaled explained SS 7.981978 Prob. Chi-Square(11) 0.7149

Source: Authors’ Eviews 13 computation.

Stability Test. To check the stability of the model, we carried out the cumulative 
sum (CUSUM) and Cumulative Sum of Squares (CUSUM of Squares) tests. The model 
is found to be within the 5% allowance as shown in Figures 1 and 2 below; hence, we 
accept the null hypothesis of stability of the model. 
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Figure 1. Stability Test Results (CUSUM). Source: Authors’ Eviews 13 plot

Figure 2. Stability Test Results (CUSUM of Squares). Source: Authors’ Eviews 13 plot
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Normality Test. A Jarque-Bera value of 0.945 and a probability value of 0.62 at 
the 5% level of significance suggest that the distribution is normal. Figure 3 below 
illustrates this. Consequently, we can accept the null hypothesis that the model is 
normally distributed.

Figure 3. Normality Test Results. Source: Authors’ Eviews 13 computation
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The results of the diagnostic and structural stability tests for the non-linear 
ARDL model with structural breaks are presented in Table 13. As the results show, 
autocorrelation is not an issue because the p-value of 0.6487 is higher than the margin 
of error of 5%, which prevented us from rejecting the null hypothesis that there is no 
autocorrelation. Having verified the absence of heteroscedasticity, a probability value 
of 0.3924 revealed that the residuals had a constant mean and common variance over 
the sample periods. According to the Ramsey RESET test, the model is appropriately 
stated, since the p-value of 0.8724 is higher than 5%. Furthermore, the study’s findings 
demonstrate that the residuals linked to the structurally broken non-linear ARDL 
model are regularly distributed.

Table 13. Diagnostic Test Results for Non-linear ARDL Model with Structural Breaks

Econometric Problem Diagnostic Test P-Value Remarks

Heteroscedasticity ARCH-LM Test 0.3924 None

Serial Correlation Breusch-Godfrey LM Test 0.6487 None

Non-Normality Jarque-Bera Test 0.4691 None

Misspecification Ramsey Reset Test 0.8724 None

Source: Authors’ Eviews 13 computation.

5. Discussion 

In light of the results of the non-linear ARDL model with structural breakpoints, an 
increase in the exchange rate amounts to a depreciation of the naira, while a decrease 
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in the exchange rate is equivalent to an appreciation of the naira. The results indicate 
that exchange rate depreciation had a negative impact on the performance of Nigeria’s 
manufacturing sector in the short-run. Specifically, a 1% depreciation of the naira 
exchange rate reduces manufacturing output by 1.2130% in the short term, while 
depreciation worsens output by about 1.8368% in the long term. Even when the 
exchange rate appreciates in the initial stage, it has a negligible positive asymmetric 
effect of 0.0013% on manufacturing output in the long term. In the short term, however, 
the infinitesimal rise in manufacturing output was just 0.0095%. This indeed explains 
why the manufacturing sector has been performing very poorly in Nigeria since 1980. 
Since the exchange rate affects the cost of imported goods and services, its volatility 
results in costs that reverberate through various sectors of the economy (Mwiya et 
al., 2024). In the short term, manufacturing output in Nigeria declines quickly due to 
exchange rate depreciation, while in the long term, the response is low. This could 
be due to the sensitivity of the manufacturing sector to imports of the raw materials 
needed for production, and the country’s resulting dependence on imports. Given that 
the manufacturing sector in Nigeria is driven by imports of major inputs, technology 
and spare parts, depreciation in the value of the naira against the US dollar stimulates 
a corresponding rise in the cost of production for manufacturers, resulting in a decline 
in output. 

As seen from the negative coefficients of the non-linear model without 
structural break points, the variations in the value of the currency impede Nigeria’s 
manufacturing production. The responsiveness of demand for manufactured 
products in Nigeria varies significantly in view of exchange rate fluctuations, with 
some products experiencing poorer demand than others when the cost of production 
escalates owing to depreciation of the naira exchange rate. Our findings are in line 
with the long-term findings of Onwuka (2022), who assessed the ARCH/GARCH 
model and ARDL and discovered that exchange rate volatility had a negative effect on 
the performance of Nigeria’s manufacturing sector among other explanatory factors. 
Our findings partly concur with those of Uruakpa et al., (2021), who found that, 
while strong Naira exchange rates had a positive impact on Nigerian manufacturing 
output, exchange rate volatility had a significant negative impact on the country’s 
manufacturing output.

The results of our study corroborate those of Vo et al., (2019), who found that 
fluctuations in the exchange rate of Vietnam’s local currency had a detrimental effect on 
output in the nation’s industrial sector. Furthermore, our estimations corroborate those 
of Adegbemi (2018), whose research revealed a negative correlation between increases 
in Nigeria’s manufacturing output and fluctuations in the naira’s exchange rate. Our 
findings are consistent with those of Amadi et al., (2018), who found that fluctuations 
in exchange rates limit the manufacturing sector’s performance in Nigeria and so have 
a significant macroeconomic impact on the industry. Similarly, our empirical results 
align with those of Nwokoro (2017), who employed the ECM as the basis for their 
research and revealed that exchange rates had a substantial and detrimental impact 
on Nigerian manufacturing production. Furthermore, our results regarding exchange 
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rates are consistent with those of Ali (2020), who found that exchange rate fluctuations 
hurt manufacturing production, whereas devaluations limit manufacturing sector 
output. Our study’s results corroborate those of Akeem (2019), who found that 
exchange rates significantly impacted Nigerian manufacturing output. Additionally, 
our research results corroborate those obtained by Boateng (2019), who found that the 
exchange rate of the Ghanaian currency negatively affected the production growth of 
manufacturing enterprises in Ghana. 

At the same time, the findings of our research run counter to those of Musa (2024), 
who looked into the asymmetric effects of exchange rates on Vietnam’s manufacturing 
output and showed that fluctuations in exchange rates could have a disproportionate 
effect on manufacturing output. The study suggests that, although currency 
depreciation has a significant positive impact on manufacturing, currency appreciation 
has a less noticeable effect on the sector.

Our findings also contradict those of Ayobami (2019), who concluded that 
exchange rate changes had a favourable, albeit negligible, impact on the expansion 
of manufacturing enterprises in Nigeria. Ayobami’s research was based on a linear 
ARDL approach. Similarly, we found no evidence to support Abdul-Mumuni’s 
(2019) assertion that manufacturing enterprises in Ghana performed better when the 
Ghanaian cedi’s exchange rate fluctuated. However, our findings are corroborated by 
Buabeng et al., (2019), who found that the Cedi/USD exchange rate had a substantial 
detrimental impact on Ghana’s manufacturing production. In the Nigerian case, the 
results of both models, with and without structural break points, do not support 
the conventional economic theory that devaluation leads to an expansion in output 
because it enhances local production for export, reduces import costs, and stimulates 
import-competing sectors of the domestic economy. In the Nigerian context, however, 
incessant naira devaluations have a contractionary effect on external debt denominated 
in foreign currencies. As of June 2024, Nigeria’s external debt stood at $42.9 billion. 
This is money owed to foreign creditors, including the World Bank and other bilateral 
lenders. As of the 2023 financial year, Nigeria’s debt-to-GDP ratio stood at 42%. This 
exceeds the benchmark set by the Debt Management Office (CBN, 2024). Accordingly, 
depreciation increases the amount of government money required to service foreign 
debt, thereby crowding out domestic investment (CBN, 2023). For example, in the 
final quarter of 2024, the value of the naira fell by 70% (CBN, 2024). Consequently, 
in March 2024, the Debt Management Office applied a rate of N1,330.26 to $1 to 
convert the nation’s external debt to naira. Another reason why naira exchange rate 
depreciation has a negative effect on manufacturing output in Nigeria is the low profit 
margin in the sector. This is because the cost of imported inputs required for domestic 
output is high. In addition, Nigeria’s manufacturing sector has a low level of capacity 
utilization relative to GDP. Excessive reliance on export-led sectors for the inputs 
used in manufacturing has resulted in low capacity utilization, low productivity and, 
consequently, low output growth.

This, in turn, increases import costs, which has led to a reduction in the inflow 
of foreign capital needed by manufacturing firms in the country. Ac-Ogbonna (2021) 
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points out that a shortage of foreign currency restricts the import of materials. The 
liberalization of the naira/dollar exchange rate, brought about by the Structural 
Adjustment Programme (SAP), resulted in fluctuating and depreciating exchange rates 
over time. In fact, the naira has always been adjusted in relation to the dollar since the 
International Monetary Fund’s (IMF) par value system failed. Over time, this became 
a policy issue that had fortified the substantial reliance of domestic firms on imports, 
eventually leading to Nigeria’s unbalanced payments system and the exhaustion of its 
external reserves. Nigeria’s manufacturing sector is not strong enough for domestic 
firms to compete on price with imported goods from other countries. This is because 
manufacturing paper, textiles, tobacco, beverages (including spirits and alcoholic 
drinks), soft drinks, leather, coal and plastics dominates the sector. Consumer products 
account for over 90% of total output, while production of capital and intermediate 
goods is scarce. Taken together, these findings explain why the depreciation of 
the naira exchange rate has failed to boost manufacturing output in Nigeria. This 
finding corroborates the conclusion of Orji and Ezeanyaeji (2022) that exchange rate 
fluctuations hinder manufacturing output.

The short-term outcomes of the NARDL model with structural breaks shed 
more light on the asymmetrical impacts of deposit money bank credit on Nigerian 
manufacturing production. With a coefficient of 0.0014, positive change in bank credit 
had a negligible but positive asymmetric impact when the structural imbalance in the 
Nigerian economy over the years was taken into consideration. This suggests that bank 
credit was not large enough to produce significant output in Nigeria’s manufacturing 
sector. With a value of -0.5596, the negative adjustment in lending by deposit money 
banks to the private sector had a comparatively large negative impact. This suggests 
that reductions in private sector credit have a detrimental effect on production in 
Nigeria’s manufacturing sector. In the estimated nonlinear ARDL equation, a positive 
change in private-sector credit had a significant positive impact of 1.0152 on Nigeria’s 
manufacturing GDP when structural imbalances were not taken into account. The 
model that used structural break points estimated that bank loans had a positive long-
term impact on output growth of 0.0085. With a probability value of 0.0490, this effect 
is positive and considerable at the 5% level. However, this favourable impact is not 
significant enough to stimulate Nigeria’s manufacturing sector. In contrast, the p-value 
for a negative shift in private sector credit was 0.0118. When structural imbalances were 
not taken into consideration over the long term, positive bank credit had a substantial 
long-term effect (1.0475%) on industrial growth in the model, whereas negative change 
in private sector credit had a smaller impact (0.0132%). The study does uphold the 
presence of asymmetry in the effect of deposit money banks’ credit facilities on the 
manufacturing sector in Nigeria.

 This research is important because it shows that increased access to bank 
loans stimulates manufacturers in the private sector to invest in new equipment 
and expand their operations. In the long term, this results in higher manufacturing 
output levels. This contradicts the theory of long-run neutrality of money, which 
suggests that variations in the money supply in the financial system have no real 
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influence on long-term output or employment; instead, they affect nominal variables 
such as wages. This theory suggests that monetary and/or financial policies cannot 
encourage long-term real output growth, but can only affect price levels. The 
study shows that positive changes in deposit money banks’ credit have a profound 
long-term impact on manufacturing output, challenging the traditional neutrality 
assumption. The finding that improvements in bank credit stimulate output growth 
is consistent with the theory that growth in the financial sector alleviates the 
constraints manufacturers face in Nigeria. This suggests that monetary interventions 
such as credit expansion may have long-lasting effects on real output, especially in 
Nigeria where there are flaws in the financial market. Therefore, structural problems 
could allow changes in the money supply to affect actual output. The concept of 
long-term neutrality may not fully apply to an economy like Nigeria’s, where the 
financial sector is still developing, even though it is applicable in highly developed 
nations. This underscores the importance of making financial resources accessible 
for business growth, loan guarantees, credit easing measures or targeted subsidies, 
as these contribute considerably to the overall growth of the industrial sector. Our 
findings contradict those of Ilgar and Rukhsara (2023), whose research showed 
that manufacturing output was not influenced by demand deposit bank activities. 
In contrast, the results of the present study align with theoretical postulations and 
corroborate the findings of prior studies, including those by Sigah (2022), Igbinedion 
(2023), Rubén and Aurea (2023), Njoku et al., (2023) and Ahmad et al., (2024), which 
all support the finding that private sector credit has a significant positive impact on 
manufacturing output.

Rubén and Aurea (2023) carried out a similar study in Mexico and obtained results 
that align with those of this study. Credit from banks had a significant impact on 
the expansion of the manufacturing sector and other industries. Njoku et al., (2023) 
obtained similar results in Nigeria. They identified a strong and significant correlation 
between bank credit and growth in the manufacturing sector. Adesola (2023), in his 
study, found that the effect of bank credit on economic progress was insignificant in the 
short term, but significant in the long term. These findings illustrate the relationship 
between the financial sector and economic advancement. Magaji et al., (2023) found 
that credit from commercial banks had a positive impact on Nigeria’s output growth 
in both the short and long term. Ekwunife et al., (2023) obtained very similar results. 
Their findings emphasize the important role of the financial sector in advancing the 
manufacturing sector, which was positively impacted by the financial sector in both 
the short and long term.

In the short term, the equation that allowed for structural break points 
estimated an insignificant positive coefficient of 0.0246 for a negative change in 
the lending rate, while a significant negative coefficient of -1.3209 was found for a 
positive change in the lending rate of deposit money banks. In the equation without 
structural breakpoints, a positive change in the loan rate had a negative impact on 
manufacturing GDP, with a coefficient of -2.3287. Conversely, a negative change in 
the lending rate increased manufacturing output by 0.0148. These estimates at level 
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are comparable to the asymmetric results at one-period lag. In the long term, the 
model controlling structural imbalances showed positive and negative responses of 
0.0597% and 1.0143%, respectively, to an increase in lending rates. Similarly, when 
structural imbalances are permitted in the model, output decreases by 0.0215% in 
response to an increase in the lending rate and increases by 0.0103% in response to 
a decrease. Consequently, Nigeria’s manufacturing production growth was affected 
asymmetrically by the loan rate. These outcomes contradict those of Igbinedion 
(2023), who found that interest rates do not affect Nigerian manufacturing production. 
The outcome is also consistent with economic theory. For the NARDL model with 
structural breaks, changes in inflation had a long-term impact on manufacturing firm 
output, reducing it by 0.0185% and 0.0001%, respectively, following positive and 
negative changes. For the NADRL model without structural breakpoints, a positive 
change in long-term inflation impacted output by -0.0192%, while a negative change 
in inflation caused a 0.0015% decline in manufacturing output. In the model that 
accounted for structural imbalances, a positive long-run change in inflation reduced 
manufacturing GDP by 0.0185%, while a negative change in inflation also resulted 
in a 0.0001% drop in long-run output growth. This illustrates the trade-off between 
inflation and output growth. In the long run, the trade-off is expected to disappear, 
meaning that sustained inflation does not lead to increased output. The short-term 
results of this study’s empirical analysis show that, according to the NARDL model 
with structural break points, both positive and negative changes in inflation caused 
a significant drop in manufacturing output of 1.2153% and 0.0266%, respectively, in 
Nigeria. In the model without structural imbalances, a positive change in inflation 
had a considerable effect, reducing manufacturing GDP by 0.0175%, while a negative 
change in inflation caused an insignificant drop in manufacturing output of 0.0146%. 
These suggest that the manufacturing sector’s productivity is not asymmetrically 
affected by changes in inflation. In agreement with the Phillips curve, which shows an 
inverse relationship between inflation and output (or unemployment), these short-term 
findings help clarify the relationship between inflation and output. The study found 
that manufacturing output decreased when inflation increased, indicating a short-term 
inverse relationship between the two. This strongly suggests the presence of a short-
term trade-off between inflation and output growth within Nigeria’s industrial sector. 
Sticky wage levels and pricing may help to explain this. This finding is important 
because it implies that Nigeria’s anti-inflationary policies have not been effective in 
boosting the productivity of its manufacturing sector. Therefore, the favourable impact 
of inflation control is negligible, as evidenced by the fact that prices in Nigeria rarely 
decline because production costs remain high. Since prices in Nigeria rarely fall, real 
wages tend to decrease. This prompts the labour force to demand higher wages in 
order to offset the rising prices of goods and services.

To some extent, the industrial sector needs policies that encourage low inflation. 
This would boost productivity and competitiveness in the sector. These findings call 
for policies that could increase cost-effectiveness and competitiveness, leading to 
higher demand and increased manufacturing production in Nigeria. The negative 
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effect of inflation fluctuations on output suggests that inflation has serious adverse 
effects on Nigeria’s manufacturing sector, most likely due to structural issues such as 
inflexibility in price adjustments or weak financial markets. In summary, the results 
show that an increase in inflation leads to a reduction in manufacturing output. This 
lends support to the traditional Phillips curve theory, emphasizing the importance 
of balanced monetary and fiscal policies to promote production growth and price 
stability. This finding aligns with the results of of Oduor et al., (2021) who revealed a 
harmful effect of inflation on the growth of manufacturing sector in Kenya. The results 
do not align with those reported by Musa et al., (2023), Mwinuka and Mwangoka 
(2023), or Ademola (2023). Musa et al., (2023) found that, in the short term, inflation 
had a significant positive impact on the manufacturing sector’s output. Mwinuka 
and Mwangoka (2023) also observed that inflation had a positive impact on output 
and productivity in the manufacturing sector. Mwinuka and Mwangoka (2023) also 
observed that inflation had a positive impact on output and productivity in the 
manufacturing sector. Ademola (2023) further confirmed that inflation contributed 
favourably to manufacturing productivity in Nigeria. 

To further verify the nonlinear effects of the key variables in the study, the Wald test 
of asymmetry was conducted. Wald tests for short-run asymmetry show that the null 
hypothesis of no asymmetry in the short or long run is rejected for the nonlinear ARDL 
model, whether or not structural breaks are present. This indicates that depreciation 
and appreciation of the official naira exchange rates have diverse effects on output 
of the manufacturing sector in Nigeria. The existence of short-term asymmetry lends 
support to calls for the Nigerian government and central banking authorities to narrow 
the gap between the devaluation and appreciation of the naira exchange rate. In the 
case of bank credit, the non-linear ARDL model without structural breaks rejected the 
Wald test hypothesis for both short- and long-run asymmetries. However, the model 
with structural breaks confirmed the presence of asymmetry for both short- and 
long-term periods of investigation. This can be inferred from the probability values 
being less than 0.05. This suggests that changes in banking lending only affected the 
Nigerian manufacturing sector asymmetrically when there were structural imbalances 
in the country’s economy. Ultimately, as indicated by the likelihood values of the Wald 
statistics, both banking sector credit and the exchange rate dynamically influence the 
productivity of Nigeria’s manufacturing industry.

An empirical discussion of the cyclical behaviour of manufacturing output as 
a percentage of GDP in Nigeria revealed that the exchange rate is the most volatile 
predictor in the study, with coefficients of 99.674 and 94.513 obtained in analyses with 
and without structural breaks, respectively. This demonstrates the highly volatile and 
persistent nature of the naira exchange rate in relation to the U. S. dollar. The high 
level of economic fluctuation in Nigeria has been attributed to significant exchange 
rate fluctuations. (Oladipo et al., 2023). We also obtained significant countercyclical 
output effects from exchange rate changes, as indicated by contemporaneous 
correlation coefficients of -0.9728 and -0.8534 in models with and without structural 
breaks, respectively. This explains why manufacturing output in Nigeria fluctuates so 
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much in response to changes in the exchange rate. Taking into account the positive 
contemporaneous correlation coefficients of 0.6692 and 0.6520 for both models with 
and without structural imbalances, the bank credit to the private sector was the 
only predictor that had procyclical effect on Nigeria’s manufacturing production. 
This suggests that when financial resources are made available to firms and private 
investors, industrial production rises. Nigerian manufacturing output exhibited a 
countercyclical nexus with both inflation and the lending rate. It also implies that when 
prices increase, industrial output tends to increase as well. For models with and without 
structural imbalances, the inflation-related contemporaneous correlation coefficients 
are -0.7345 and -0.5639, respectively. Similarly, for models with and without structural 
imbalances, the contemporaneous correlation scores for the loan rate were -0.4568 and 
-0.4076 correspondingly. The results of the phase shift analysis show that in Nigeria, 
only private sector credit leads the manufacturing output cycle, while changes in the 
exchange rate and other predictors, such as inflation and the lending rate, are lagging 
predictors. This contradicts the findings of Oladipo et al., (2023), who reported that 
inflation is the only macroeconomic variable leading the cycle of output growth in 
Nigeria’s manufacturing industry.

6. Conclusion

This study analyzed the impact of credit from demand deposit banks on the output and 
development of the manufacturing sector of the Nigerian economy between 1981 and 
2024. To address the nonlinearities in the Nigerian manufacturing industry, a non-linear 
ARDL approach was adopted. Based on the Quandt-Andrews and Zivot-Andrews test 
methods, we found significant evidence of structural breaks in the variables and model 
specification. We also carried out a NARDL bounds test to ascertain a long-term link 
between the variables. The results showed that fluctuations in the value of the naira 
against the US dollar negatively impact Nigeria’s manufacturing sector, as indicated 
by the respective coefficients for exchange rate appreciation and depreciation in both 
the model with structural breaks and the model without structural breaks. Overall, 
this study empirically established that a strong link exists between the financial and 
manufacturing sectors of the Nigerian economy, with the former influencing the latter. 
Variations in bank lending and the exchange rate have a cyclical effect on Nigeria’s 
industrial production. Changes in the currency rate have negative cyclical impact on 
manufacturing output. Both the positive change in bank credit and the negative shift 
had a large and beneficial impact on manufacturing production. However, the bank’s 
lending rate did not seem to have a significant impact on manufacturing output. The 
research findings derived from models with and without structural breakpoints do 
not support the conventional economic theory that devaluation leads to an expansion 
in Nigeria’s output. This was attributed to a number of factors. These include low 
capacity utilization as a percentage of GDP, the dominance of consumer items rather 
than capital and intermediate goods, and the lack of competitiveness of domestic firms. 
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Bank loans to the private sector had a procyclical impact on Nigerian manufacturing 
production, whereas exchange rate fluctuations had a significant countercyclical effect 
on output growth. A long-term link was established and positive and negative changes 
in inflation had a significant adverse effect on manufacturing output. A positive change 
in deposit bank credit had a positive effect on output. However, a negative change 
had an insignificant influence. A positive change in the lending rate had a significant 
negative impact. A negative change in the rate had a positive impact on the sector, 
though this was not significant.

The study shows that changes in interest rates have a limited immediate effect 
on manufacturing output. This indicates that monetary tools such as interest rates 
might not be sufficient to stimulate the industry. Therefore, strategies aimed at 
boosting economic growth that do not involve monetary policy, such as sector-specific 
subsidies or tailored fiscal policies, should be considered. The detrimental effect of a 
decrease in inflation on manufacturing production highlights the importance of anti-
inflationary measures that will truly benefit the industry. Furthermore, measures that 
support price stability are advantageous, as demonstrated by the finding that lower 
inflation favourably impacts industrial production. According to the study’s findings, 
structural problems and flaws in the financial system may prevent money from being 
completely neutral in the long term in Nigeria. The Nigerian manufacturing sector 
is also subject to the inflation-output trade-off. The results suggest that, to achieve 
sustainable growth in the sector, policy interventions should focus on improving access 
to loans, managing inflation, and implementing structural reforms, rather than relying 
solely on traditional monetary measures. The Nigerian government should execute 
financial polices capable of closing the gap between devaluation and appreciation 
of the naira exchange rates to minimize arbitrage. Specifically, credible inflation 
targets should be implemented by the monetary authorities, and the rate of interest 
adjustment should align with such targets. Creating an independent central bank with 
the responsibility of maintaining price stability will accomplish this. Additionally, 
the monetary authorities ought to think about influencing aggregate demand and 
reducing inflation through interest rate changes. The floating exchange rate regime 
can preserve price stability and lessen the effects of external shocks. The monetary 
and fiscal authorities of the Nigerian economy should jointly implement policies that 
narrow the imbalance between the depreciation and appreciation of the naira exchange 
rates. Specifically, the monetary authorities could implement a managed floating 
exchange rate system with some intervention. To increase industrial productivity 
and competitiveness, it is necessary to prioritize public infrastructure investments. 
Measures to increase productivity and competitiveness in the manufacturing sector 
should be adopted, such as facilitating loan availability, lowering regulatory costs, 
and encouraging technological advancement. In this instance, support for local 
manufacturers should take the form of measures such as subsidies or discounted 
loan facilities. The government should invest in infrastructure initiatives that improve 
industrial logistics, reduce transport costs and open up markets. They should 
encourage market competition in the manufacturing sector by implementing policies 
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including deregulation, promotion of foreign investment, and the privatization 
of state-owned businesses. This would lower expenses and increase efficiency. 
Monetary and financial policies that enhance deflationary output growth should be 
implemented. Fiscal policies aimed at improving the competitiveness of export-led 
industries should be implemented. These research findings should prove valuable to 
manufacturers, financial sector executives and small-to-medium enterprise owners, 
both in and outside Nigeria. The country needs to develop technological innovations 
and infrastructure to support SMEs in their operations. To lower the cost of imported 
goods, small and medium-sized enterprises should be offered import duty reductions 
and manufacturing subsidies. The government may offer reinvestment allowances or 
incentives to SMEs and manufacturers who are building up manufacturing capacity 
or branching out into related products. SMEs and local industries can benefit from 
government funding, aid, investment tax breaks, amortization allowances, or cash-
based grants. Future researchers need to evaluate the non-linear effects of bank loan 
financing and currency rate fluctuations on industrial output in developing financial 
markets. They should also use the cross-sectional augmented ARDL method to 
evaluate regime shifts and threshold effects of the variables for each country, and 
estimate Markov switching and threshold autoregressive models.
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