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Abstract 

This study investigates the impact of foreign exchange rate fluctuations on Nigeria’s import 

performance over the period 1981–2022. The primary objective was to examine both the short- and long-run 

effects of exchange rate movements on Nigeria’s imports. The study employed data on imports as the 

dependent variable, while industrial production, real effective exchange rate (REER), external reserves, and 

inflation rate served as independent variables. Data were sourced from the World Development Indicators 

(WDI) and International Financial Statistics (IFS). Descriptive statistics and the Autoregressive Distributed 

Lag (ARDL) model were utilized to assess short-run and long-run relationships, while Pairwise Granger 

Causality tests were conducted to determine the direction of causality. The results revealed that REER, 

external reserves, and inflation negatively and significantly influence Nigeria’s import levels, while industrial 

production also exhibited a negative and significant relationship. The study recommends that the Nigerian 

government implement strategic measures to stabilize the foreign exchange market, regulate online forex 

platforms, and attract foreign investment. Furthermore, policies aimed at promoting economic diversification 

and domestic production are crucial to reducing import dependence and conserving foreign exchange reserves. 
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Introduction 

Exchange rate fluctuations have remained one of the most persistent macroeconomic challenges 

confronting developing economies, particularly those with high levels of import dependence like Nigeria. The 

exchange rate is a key price variable that links a nation’s economy to the global market, determining the value 

of domestic goods and services in relation to those produced abroad. Its movement directly affects trade flows, 

balance of payments, inflation, and overall macroeconomic stability. For Nigeria, a country that depends 

heavily on imported consumer goods, raw materials, and industrial machinery, the behavior of the exchange 

rate has profound implications for economic performance and development planning (Oyadeyi et al., 2024). 

Understanding how exchange rate movements influence the import sector is therefore crucial, as imports not 

only satisfy domestic consumption but also support production in various industries that rely on imported 

inputs. 

In the context of monetary and fiscal policy, exchange rate management plays a pivotal role in shaping a 

nation’s economic trajectory. It serves as the mechanism through which domestic markets are integrated into 

the global economy, facilitating trade in goods and services and determining the competitiveness of a country’s 

exports and imports (Oyadeyi et al., 2024). Nigeria’s foreign exchange regime has evolved over the years 

from fixed and pegged systems to more flexible arrangements such as the managed float system adopted in 

2014. Despite these transitions, the country has continued to experience significant volatility in the Naira’s 

exchange rate. This persistent instability has made economic planning uncertain, raised the cost of imported 

goods, and contributed to inflationary pressures across the economy (Zebulon, 2024). The volatility of the 

Naira has been exacerbated by structural weaknesses such as low export diversification, overreliance on crude 

oil earnings, and limited foreign exchange reserves. 
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The import sector is particularly sensitive to exchange rate fluctuations. When the domestic currency 

appreciates, imported goods become relatively cheaper, leading to an increase in import demand. Conversely, 

depreciation makes imports more expensive, reducing demand and often worsening inflationary conditions as 

businesses pass higher costs to consumers (Sharify, 2021). The impact of exchange rate movements on 

imports, however, extends beyond price adjustments; it influences production costs, consumer purchasing 

power, and even government fiscal outcomes through customs revenue. Given that Nigeria imports not only 

luxury goods but also essential commodities and capital equipment, any change in the exchange rate can have 

widespread ripple effects throughout the economy. 

A critical aspect of exchange rate analysis is understanding its asymmetric effects how short-run impacts may 

differ from long-run outcomes. Empirical evidence suggests that exchange rate volatility can have a stronger 

immediate impact on imports compared to its long-term influence, due to factors such as adjustment lags in 

production and consumption patterns (Rasaki & Oyedepo, 2023). In Nigeria’s case, the short-run responses 

are often amplified by market distortions, speculative activities, and policy inconsistencies that undermine 

confidence in the foreign exchange market. Over the long run, persistent volatility can distort trade patterns, 

discourage investment in import-substituting industries, and hinder economic diversification (Duru et al., 

2022). 

Furthermore, the dynamics of exchange rate fluctuations in Nigeria are closely tied to developments in the 

foreign exchange market, particularly the Naira–Dollar exchange rate. The sharp depreciation of the Naira in 

recent years has had destabilizing effects on the real economy, increasing the cost of imported intermediate 

goods used in manufacturing and agriculture, and reducing the purchasing power of households (Zhang et al., 

2024). Financial institutions exposed to foreign currency liabilities have also faced balance sheet mismatches, 

heightening systemic risks within the banking sector (Dogo & Aras, 2021). Such financial vulnerabilities, 

combined with external shocks like declining oil prices and capital outflows, have further intensified the 

pressure on Nigeria’s exchange rate system. 

The ramifications of exchange rate volatility go beyond the import sector, influencing broader macroeconomic 

variables such as investment, inflation, and employment. Frequent and unpredictable currency movements 

deter both domestic and foreign investors, as they introduce uncertainty into profit projections and cost 

planning. Foreign portfolio investors, in particular, are highly sensitive to exchange rate risks, and large 

fluctuations can trigger capital flight or discourage new inflows (Bamidele, 2024). In this context, exchange 

rate stability becomes a prerequisite for maintaining investor confidence and ensuring consistent capital 

inflow, which are vital for financing trade and development projects. 

From a policy standpoint, Nigeria’s exchange rate management has faced numerous challenges due to the dual 

objectives of maintaining external balance and promoting domestic economic stability. The country’s heavy 

reliance on oil exports for foreign exchange earnings means that global oil price shocks often translate into 

exchange rate volatility. When oil prices fall, foreign reserves decline, limiting the Central Bank’s ability to 

defend the Naira. This leads to depreciation and, subsequently, higher import costs. The cycle reinforces 

Nigeria’s vulnerability to external shocks, highlighting the urgent need for economic diversification and 

sustainable foreign exchange management strategies (Oyadeyi et al., 2024). 

In addition, the role of inflation in mediating the exchange rate–imports relationship cannot be overstated. 

Depreciation-induced inflation increases the cost of imported goods and services, which in turn raises 

domestic production costs. High inflation rates also erode purchasing power, thereby affecting the demand for 

imported goods. This bidirectional interaction between exchange rate movements and inflation creates a 
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feedback loop that complicates macroeconomic management. As observed in many developing countries, 

exchange rate depreciation often leads to cost-push inflation, while inflationary pressures can further weaken 

the currency, leading to a vicious cycle (Yusuf et al., 2022; Zhang et al., 2024). 

Another dimension to the exchange rate–import nexus in Nigeria is the speculative behavior in the foreign 

exchange market. The proliferation of online and informal foreign exchange traders has amplified volatility 

and contributed to exchange rate misalignment. These speculative activities distort market signals, weaken the 

effectiveness of monetary policy, and complicate exchange rate forecasting. Consequently, addressing 

exchange rate instability requires not only macroeconomic adjustments but also institutional reforms aimed at 

strengthening the regulatory framework of the foreign exchange market (Peter et al., 2020). 

Given these complexities, this study seeks to provide an in-depth assessment of the effects of exchange rate 

movements on Nigeria’s import sector, focusing on both short- and long-run dynamics. It aims to determine 

the extent to which exchange rate fluctuations influence import volumes and to explore the implications of 

these movements for trade balance and economic policy. The study adopts an empirical approach, utilizing 

the Autoregressive Distributed Lag (ARDL) model to capture both short-term adjustments and long-term 

equilibrium relationships between exchange rate volatility and imports. By analyzing these relationships, the 

study contributes to a deeper understanding of the transmission mechanisms through which exchange rate 

changes affect trade flows in developing economies. 

The aim of this research is to assess the effects of exchange rate movements on Nigeria’s import sector, with 

particular attention to how fluctuations in the value of the Naira influence the volume, value, and structure of 

imports over time. The study seeks to evaluate both the short-run and long-run impacts of exchange rate 

volatility on import performance, identify the key macroeconomic factors that mediate this relationship, and 

provide empirical insights that can guide policymakers in formulating effective exchange rate and trade 

policies to promote economic stability, reduce import dependency, and enhance sustainable growth in 

Nigeria’s external sector. 

Research Design 

In this study, a descriptive and econometric research design was adopted to obtain, analyze, and interpret data 

relevant to the study objectives. This approach is appropriate because it enables the observation and analysis 

of variables over an extended period (1981–2022), allowing for both trend examination and empirical 

evaluation of the relationships among key economic indicators. 

Sources of Data 

Secondary data was employed in the study and data was obtained from World Development Indicators, 

Statistical Bulletin and international financial statistics 

Method of Data Analysis 

The study employed both descriptive and econometric techniques to analyze the data. Descriptive statistics, 

including mean, median, standard deviation, and correlation, were used to examine the basic characteristics 

and relationships among variables. To ensure stationarity and determine the order of integration, the 

Augmented Dickey–Fuller (ADF) and Phillips–Perron (PP) unit root tests were applied. The Autoregressive 

Distributed Lag (ARDL) model was then utilized to estimate both short-run and long-run dynamics among 

the variables, given its suitability for mixed integration orders of I(0) and I(1). Post-estimation diagnostic tests, 
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such as the Cumulative Sum (CUSUM), Cumulative Sum of Squares (CUSUMSQ), serial correlation, and 

heteroskedasticity tests, were conducted to verify the stability and reliability of the model estimates. 

Model specification 

The model for the ADF unit root framework is expresses as follows: 

ΔYt =α0  +α2t +β1Yt-1 +
=

m

i 1

β2∆Yt-1 + εt                                                                                                   (1) 

The general form of PP test is estimated by the following regression 

∆Yt= β1+β2∆Yt-1 + et                                 (2) 

Where: 

Yt = current value of exchange rate, import, industrial output and government consumption  

        expenditure at time t 

Yt-1 = Immediate past value of exchange rate, import, industrial output and government  consumption 

 expenditure at time t 

β1 = the coefficient of the variable to be investigated 

Δ = the deferential factor 

αo = constant 

m = optimum number of lag of the dependent variable 

εt = is pure white noise error term 

The alternative hypothesis that a variable is stationary should be accepted while the null hypothesis of 

non-stationary shall be rejected if the ADF test statistic in absolute term is more than the critical test value at 

5% level of significance. The order of integration obtained from ADF analysis will determine whether ARDL 

techniques of analysis will be in conformity to the objectives of the study or not. Autoregressive Distributive 

Lag model ARDL approach of Pesaran et al. (2002) was adopted from a study conducted by Nora and Ubong 

(2021) the modified version of the model was employed to determine the co-integration among the variables. 

Base on the theoretical framework, to incorporate exchange rate and the imports in Nigeria, the study specifies 

a functional relationship between Nigeria’s imports as dependent variable against the independent Variables: 

nominal effective exchange rate, real effective exchange rate, external reserve, industrial output and 

government consumption expenditure in Nigeria. Hence the relationship is specified as follows; 

IMPT = f (REER, EXTR, INDP, INF)        (3) 

f = functional relation 

IMPT= the value of import 

REER= Real Effective Exchange Rate 

EXTR = External reserve 
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INDP = Industrial output 

INF= inflation rate at time t 

In the process of estimation, parameters and stochastic term “U” are incorporated into the model to 

take care of the variables that may influence the dependent variable but are not captured in the model. Then, 

the econometrics form of the above relationship has been expressed as: 

IMPT T =αo + β1 REER t + β2 EXTR t + β3 INDPt + β4INF t + µT                             (4) 

Where; 

α0 = autonomous component 

β1, β2, β3, β4 and β5 are parameters to be estimated, And 

µt = Stochastic error term or disturbance term 

The economic a priori test was conducted to enable the researcher examine the magnitude and size of the 

parameter estimates. This evaluation was guided by economic theory to ascertain if the parameter estimate 

conforms to expectation. Based on economic theory, it is expected that an increase in Exchange rate and 

industrial production output will reduce the demand for import in Nigeria.  

The impacts of exchange rate on imports in Nigeria 

The ARDL model is express as follow; 

LnIMPTt=α0+∅1LnIMPTt−1+∅2REERt−1+∅3EXTRt−1+∅4LnINDPt−1+∅5INFt−1+∑ σ1i∆ln

k1

i=1

IMPTt−1+ 

∑ γ
2i

∆

k2

i=0

REER1t−i+∑ ε3i∆

k3

i=0

EXTR2t−i+∑ γ
2i

∆

k2

i=0

LnINDP1t−i+ ∑ γ
2i

∆

k2

i=0

INF1t−i+ + μ
t
……………………. 3. 

 

Causal relationship between exchange rate and imports 

Causality test was conducted using Pairwise granger causality model: this test will significantly show the 

direction of relationship or causation between two or more variables. In order to achieve objectives of the 

study the researcher employ pairwise granger causality. The model of causality test is thus specified as 

follows: 

IMPT t = ∑ϕiIMPT t-1 + ∑ ϴj REER t-1 +∑ ϴj EXTR t-1+ ∑ ϴj INDP t-1 +∑ ϴj INF t-1+ µt   3.6 

REER t=∑ϕiREER t-1+∑ ϴjEXTR t-1+∑ϴjINDP t-1+∑ϴjINFt-1+∑ϴjIMPTt-1+µt   3.7 

EXTRt=∑ϕiEXTRt-1+∑ϴjINDPt-1+∑ϴjINFt-1+∑ϴjIMPTt-1+∑ϴjREERt-1+µt   3.8 

INDP t = ∑ϕiINDP t-1 +∑ϴjINF t-1+∑ ϴjIMPT t-1+∑ϴjREER t-1+ ∑ ϴj EXTR t-1 +  µt  3.9 

INF t = ∑ϕiINF t-1 + ∑ ϴj IMPT t-1+ ∑ ϴj REER t-1 + ∑ ϴj EXTR t-1+ ∑ ϴj INDP t-1+ µt  3.10 

Statistical Criteria 

The estimated model was evaluated based on economic theory, and statistical tests, including test for the 

goodness of fit, test of auto correlation, Hetroschedasticity, normality and finally the significance of the 
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regression models using the F-test.  F-test is use for testing the overall significance of the regression models. 

In other words, it is used to test for the joint impact of the independent variables on the dependent variable. 

Error correction model (ECM) 

Error Correction Model test for the speed of adjustment in disequilibrium of the economy i.e. how long will 

it take for the system to converge back to its previous disequilibrium. Thus the ECM model is specified as 

follows: 

ECM Equation 

∆Yt=α0∆Xt – πμt-1 + μt 

Results And Discussion 

Table 1; Descriptive statistics 

 

 LNIMPT REER EXTR LNINDP INF 

 Mean  2.460508  147.3817  1.85E+10  28.28693  18.94905 

 Median  2.563855  100.6309  7.58E+09  28.50183  12.87658 

 Maximum  3.127254  536.9107  5.30E+10  31.64381  72.83550 

 Minimum  1.108484  49.77629  6.51E+08  24.64187  5.388008 

 Std. Dev.  0.510843  115.7831  1.80E+10  2.300786  16.65935 

 Skewness 0.071543  0.941875  0.477271 0.286841  1.854175 

 Kurtosis  3.650758  6.013300  3.580036  3.704742  3.306552 

      

 Jarque-Bera  8.569513  41.27931  5.001054  3.428292  32.58139 

 Probability  0.213777  0.100000  0.082042  0.180117  0.000000 

      

 Sum  100.8808  6042.648  7.60E+11  1159.764  776.9108 

 Sum Sq. Dev.  10.43843  536228.7  1.30E+22  211.7447  11101.36 

      

 Observations  41  41  41  41  41 

Source: Authors computation using (2024) E-views 10 
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The descriptive statistics provide a comprehensive summary of the key macroeconomic variables   imports 

(LNIMPT), real effective exchange rate (REER), external reserves (EXTR), industrial production (LNINDP), 

and inflation (INF). The comparison of mean and median values shows that most variables have relatively 

close averages, indicating a near-symmetrical distribution. This suggests that imports, external reserves, and 

industrial production exhibit moderate fluctuations around their central tendencies. However, inflation (INF) 

displays a noticeable rightward skew, with a mean (18.95) substantially higher than the median (12.88), 

implying occasional periods of unusually high inflation. This pattern aligns with findings by Bajaj and 

Bhooshetty (2024), who noted that developing economies often experience asymmetric inflation trends driven 

by policy shocks, supply disruptions, or exchange rate volatility. 

Regarding the range (maximum–minimum), significant variability is evident in the real effective exchange 

rate (REER) and external reserves (EXTR). REER ranges from 49.78 to 536.91, reflecting fluctuations in 

Nigeria’s exchange rate regime and external competitiveness over the years. Similarly, EXTR exhibits a wide 

spread, highlighting the sensitivity of foreign reserves to oil price changes and trade balances. Inflation also 

shows a broad range (5.38–72.83), characteristic of economies with periodic inflationary pressures and 

unstable monetary environments. Such wide variations are consistent with the findings of Bajaj and 

Bhooshetty (2024), who emphasized that exchange rate instability and inflation volatility often accompany 

macroeconomic adjustment periods in emerging economies. 

The standard deviations of REER (115.78) and EXTR (1.8×10¹⁰) further confirm high variability, suggesting 

that these variables are subject to significant fluctuations due to both internal and external shocks. In contrast, 

imports (LNIMPT) and industrial production (LNINDP) exhibit lower standard deviations, implying more 

stability in trade and production activities relative to the volatility seen in the external sector. These 

observations support the assertions of Tetteh and Ntsiful (2023) that exchange rate and reserve data in 

developing nations tend to be more volatile due to exposure to global market dynamics and limited monetary 

buffers. 

The skewness and kurtosis measures offer additional insights into the shape of the distributions. Positive 

skewness in REER and INF indicates the presence of a long right tail, suggesting occasional extreme increases 

in these variables   such as exchange rate surges or inflation spikes. The kurtosis values for REER (6.01) and 

INF (3.31) exceed the normal benchmark of 3, implying a leptokurtic distribution characterized by heavier 

tails and higher peaks. This denotes a higher likelihood of extreme events, a common feature in 

macroeconomic and financial time series data. These patterns correspond with the findings of Yan et al. 

(2024), who observed that economic variables influenced by policy shocks or market speculation often deviate 

from normality, exhibiting fat-tailed distributions that increase the probability of outliers. 

The Jarque–Bera (JB) normality test further substantiates these findings. The JB probabilities for REER and 

INF (approximately 0.10 and 0.00, respectively) indicate significant deviations from normality, reinforcing 

the inference of non-Gaussian distributions for these variables. Such non-normal behavior is typical in 

macroeconomic series where volatility clustering and asymmetric responses to shocks are prevalent. Similar 

evidence has been reported by Haj et al. (2024) and Kularathne et al. (2024), who found that macro-financial 

variables frequently display heavy-tailed, skewed distributions due to their sensitivity to both domestic policy 

and global market forces.  
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The descriptive analysis underscores that while imports and industrial production remain relatively stable, the 

external sector variables   REER, EXTR, and inflation   exhibit considerable volatility and non-normality. 

These patterns mirror the structural vulnerabilities and dynamic macroeconomic environment of developing 

economies, where policy, trade, and global price shifts can significantly influence key economic indicators. 

Table 4.2: Augmented Dicky Fuller (ADF) test and Pillips-Perron test I(0) and I(1) 

Variables ADF I(0) 

t-statistics 

ADF I(1) 

t-statistics 

Phillips-Perron 

I(0) t-statistics 

Phillips-Perron 

I(1) t-statistics 

IMPT -2.4094 -5.0411 -2.0057 -9.5158  

REER 
-2.8423 

-4.8710 -1.4800 -4.6972  

INDP -1.296046 -4.479827 -1.4604 -4.8387  

EXTR -1.6099 -4.0412 -3.1159 -9.5873 

INF -3.8837 -2.9369 -2.9410  -10.6981 

Note ( ) () indicates statistically significant at 1% and 5% respectively 

Source: Authors computation (2024) using E-views 10 

Table 4.2 presents the results of the Augmented Dickey-Fuller (ADF) and Phillips-Perron (PP) unit root tests 

conducted on the variables under study imports (IMPT), real effective exchange rate (REER), industrial 

production (INDP), external reserves (EXTR), and inflation (INF). The results indicate that some variables 

are stationary at level, I(0), while others become stationary only after first differencing, I(1). Specifically, 

inflation (INF) is stationary at level according to the ADF test at the 5% significance level, while the remaining 

variables attain stationarity at first difference. Similarly, the PP test confirms this mixed order of integration 

among the variables. 

This combination of I(0) and I(1) integration levels justifies the adoption of the Autoregressive Distributed 

Lag (ARDL) bounds testing approach, which is particularly designed to handle variables with mixed 

integration orders. The presence of non-stationary variables at levels raises the risk of spurious regression if 

traditional ordinary least squares (OLS) techniques were applied, potentially leading to invalid statistical 

inferences. Therefore, the ARDL framework is methodologically appropriate as it ensures robustness and 

reliability by addressing non-stationarity and mitigating spurious relationships (Hashmi et al., 2021). 

Economic time series data typically exhibit non-stationarity due to factors such as inflationary pressures, 

exchange rate fluctuations, and policy shocks. As such, many macroeconomic variables become stationary 

only after differencing, reflecting their inherent stochastic trends. If this property is ignored, estimations may 

yield misleading causal and cointegrating relationships. Consequently, the ARDL approach offers a practical 

solution because it accommodates both level and first-difference stationary variables without requiring all 

variables to be integrated of the same order (Ghouse et al., 2021). 

Unlike traditional cointegration techniques such as the Johansen and Juselius method, which assume all 

variables are I(1), the ARDL model developed by Pesaran et al. provides greater flexibility. It allows for mixed 

orders of integration, I(0) and I(1), making it ideal for empirical analyses involving heterogeneous 

macroeconomic indicators (Javed & Husain, 2020; Murshed et al., 2020). This adaptability makes the ARDL 
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framework a preferred method in macroeconomic and financial modeling, where equilibrium relationships 

often exist between variables that do not share identical integration properties (Boukhatem & Alhazmi, 2024). 

Another major advantage of the ARDL approach lies in its robustness in small-sample settings, which is 

particularly relevant for this study, given the limited data size. The model produces consistent and efficient 

estimates for both short-run and long-run relationships among the variables, even with fewer observations 

(Erdoğan et al., 2024). Moreover, ARDL simultaneously estimates short-term dynamics and long-term 

equilibrium linkages, providing a comprehensive understanding of the underlying economic interactions 

(Pradhan et al., 2020). Its capacity to decompose relationships into short-run adjustments and long-run 

equilibrium effects offers valuable insights into how variables respond to shocks over time (Liu & Rasheed, 

2023). 

Furthermore, the ARDL model inherently incorporates an Error Correction Mechanism (ECM), which 

measures the speed of adjustment back to equilibrium following short-term disturbances (Aziz et al., 2021). 

This makes it possible to examine not only whether a long-run relationship exists but also how quickly 

disequilibrium in the system is corrected. By doing so, the model enhances the interpretability and policy 

relevance of the results, particularly in dynamic economic systems where variables interact in complex ways. 

While the ARDL technique is robust, one noted limitation is its inability to account for structural breaks in 

the data unless such breaks are explicitly modeled using dummy variables (Murshed et al., 2020). Nonetheless, 

the inclusion of lag structures in the ARDL model allows it to account for endogeneity and dynamic 

interdependence among variables, further strengthening its suitability for this study’s analytical objectives 

(Raihan et al., 2023). 

The unit root test results confirming mixed stationarity among the variables validate the use of the ARDL 

bounds testing approach. This methodological choice ensures that both short-run and long-run relationships 

can be examined effectively, while minimizing estimation bias and preserving the integrity of econometric 

inferences. 

Table 3: Lag Length Selection 

 Lag LogL LR FPE AIC SC HQ 

       
       
0 -1403.043 NA   1.05e+26  74.10751  74.32298  74.18417 

1 -1232.527   287.1836    5.03e+22    66.44881    67.74164    66.90879  

2 -1210.491  31.31513  6.32e+22  66.60478  68.97497  67.44808 

3 -1192.096  21.29947  1.09e+23  66.95241  70.39996  68.17903 

Source: Authors computation (2024) using E-views 10 

Table 3 presents the results of the lag length selection criteria for the ARDL model, with imports (LnIMPT) 

as the dependent variable and real effective exchange rate (REER), industrial production (LnINDP), external 

reserves (EXTR), and inflation (INF) as explanatory variables. The lag selection process is a critical 

preliminary step in ARDL modeling, as it directly influences the accuracy of both short-run and long-run 

estimates and determines the validity of subsequent cointegration analysis. In this study, the optimal lag length 

was determined using standard information criteria specifically, the Akaike Information Criterion (AIC), 

Schwarz Criterion (SC), and Hannan–Quinn (HQ). Among these, the model with one lag (Lag = 1) was 

selected as optimal, as it recorded the lowest AIC value (66.44881), indicating the best trade-off between 

goodness of fit and model simplicity. 
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The determination of an appropriate lag length is fundamental because the ARDL framework is highly 

sensitive to lag specification. According to Kripfganz and Schneider (2023), improper lag selection can distort 

dynamic relationships among variables, leading to biased parameter estimates and invalid long-run inferences. 

Similarly, Ali et al. (2022) emphasize that misspecified lags can either underfit or overfit the model, producing 

inefficient estimates or spurious regression results, especially in small-sample studies. Therefore, identifying 

the correct lag order ensures that the model captures sufficient temporal dependencies while avoiding 

redundancy. 

The use of multiple information criteria AIC, SC, and HQ facilitates the objective determination of lag order. 

Each criterion provides a balance between model accuracy and parsimony, penalizing unnecessary lag 

inclusion to prevent overparameterization. In this study, the convergence of the AIC, SC, and HQ at lag 1 

strengthens the confidence in this choice. As Subhan et al. (2024) explain, selecting the lag order that 

minimizes these criteria helps mitigate the risk of spuriousness and enhances the reliability of the cointegration 

test outcomes. 

Choosing one lag as the optimal order also aligns with empirical best practices in macroeconomic modeling, 

where excessive lag inclusion can reduce degrees of freedom and weaken statistical efficiency. The chosen 

lag structure thus ensures a parsimonious model that retains explanatory adequacy without sacrificing 

precision. This step is essential prior to conducting the ARDL bounds test for cointegration, as it guarantees 

that the dynamic adjustments and long-run equilibrium relationships are appropriately modeled (Ullah & Lin, 

2025). 

Furthermore, the selection of an optimal lag order contributes significantly to the stability and robustness of 

both the short-run and long-run dynamics in the ARDL estimation. As Islam et al. (2021) note, optimal lag 

identification prevents serial correlation and specification errors that could otherwise compromise diagnostic 

test results and the overall credibility of the model. By ensuring the proper lag structure, this study strengthens 

the empirical basis for subsequent bounds testing and enhances the validity of long-run relationship 

estimations. The optimal lag length of one, determined through the AIC and supported by other information 

criteria, establishes a sound foundation for the ARDL bounds testing procedure. This selection not only 

prevents model misspecification and spurious inference but also ensures that the estimated relationships 

among imports, exchange rate, industrial production, external reserves, and inflation are dynamically 

consistent and statistically reliable. 

Table 4: ARDL Bound Testing for Cointegration 

Model. 

No. 

Variables F-statistic Per cent Decision 

rule 

1 (LnIMPT/REER, EXTR, 

LnINDP, INF) 

8.574787 5% Reject 

 Critical value Lower Bound 

I(0) 

Upper Bound I(1)  

 1% 3.29 4.37  

 5% 2.56 3.49  

 10% 2.2 3.09  

Source: Author Computation (2024) Using E-views 10 
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Table 4.4 presents the results of the ARDL bounds testing approach for cointegration, where imports 

(LnIMPT) serve as the dependent variable and real effective exchange rate (REER), external reserves (EXTR), 

industrial production (LnINDP), and inflation (INF) are included as regressors. The reported F-statistic value 

of 8.574787 exceeds the upper bound critical value of 3.49 at the 5% significance level, as well as the upper 

bounds at both 1% and 10% levels. This result clearly indicates the existence of a long-run equilibrium 

relationship among the variables. Consequently, the null hypothesis of  no cointegration  is rejected, and the 

alternative hypothesis is accepted, confirming that imports are cointegrated with REER, EXTR, INDP, and 

INF. 

The implication of this finding is that there exists a stable long-run relationship between Nigeria’s import 

demand and its key macroeconomic determinants. This means that changes in the real effective exchange rate, 

external reserves, industrial production, and inflation exert long-term influences on import behavior, 

suggesting that these variables move together over time despite short-term fluctuations. This long-run linkage 

validates the theoretical premise that exchange rate and macroeconomic fundamentals jointly determine 

external trade dynamics in open economies. 

The ARDL bounds testing approach, originally developed by Pesaran et al., provides a flexible and robust 

methodology for analyzing such long-run relationships, particularly when the variables under study are a 

mixture of I(0) and I(1) series. As noted by Mestiri (2023), the ARDL technique is especially suitable for 

examining both short-run dynamics and long-run equilibrium relationships without the need for all variables 

to be integrated of the same order. This flexibility distinguishes it from traditional cointegration methods such 

as the Johansen or Engle-Granger tests, which assume uniform integration orders and often require large 

samples to yield reliable estimates (Aziz et al., 2021). 

A key methodological advantage of the ARDL bounds test lies in its ability to bypass strict pre-testing for unit 

roots, provided that none of the variables are integrated of order two or higher (Apostu et al., 2022). This 

feature makes it particularly efficient and less prone to the complications that arise when conventional 

cointegration tests misclassify integration orders. Moreover, the ARDL model simultaneously captures both 

short-run adjustments and long-run elasticities, enabling researchers to estimate the immediate and enduring 

effects of macroeconomic shocks within a unified framework (Karim et al., 2025). 

Another strength of the ARDL framework is its robustness in small-sample settings, where conventional 

multivariate cointegration techniques may fail to produce stable estimates. As emphasized by Khalid (2023), 

this methodological efficiency makes the ARDL approach especially suitable for empirical studies involving 

limited data spans such as annual macroeconomic datasets common in developing economies. Furthermore, 

the bounds test accommodates slope heterogeneity and unobserved common factors, ensuring that the model 

accurately reflects the structural dynamics of the economy under investigation (Karim et al., 2025). 

In the context of this study, the establishment of cointegration implies that Nigeria’s import activities are not 

random or independent of the identified macroeconomic variables. Instead, these variables exhibit long-run 

co-movements, meaning that deviations from equilibrium are temporary and that imports adjust over time to 

restore long-run balance with exchange rate fluctuations, external reserve positions, and domestic price 

conditions. This outcome supports economic theory, which posits that external trade behavior is fundamentally 

tied to macroeconomic stability and competitiveness indicators. 

The ARDL bounds test confirms the existence of a long-run equilibrium relationship among the study 

variables, reinforcing the appropriateness of the ARDL modeling framework for subsequent analysis. This 
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finding sets the stage for estimating both short-run and long-run coefficients, which will further elucidate the 

magnitude and direction of the relationships between imports and their macroeconomic determinants. 

 

Table 5: ARDL coefficient estimate; dependent variable: (IMPT) (1, 0, 0, 0, 0) 

VARIABLES COEFFICIENT STD.ERROR T-STATISTIC PROB 

LNIMPT(-1) 0.537840 0.131835 4.079649 0.0003 

REER -0.001215 0.000509 -2.384908 0.0228 

EXTR 5.06E-12 5.57E-12 -0.907872 0.3703 

LNINDP -0.070084 0.052811 1.327071 0.0433 

INF -0.000350 0.003187 -0.109706 0.0133 

     

C -0.570296 1.282105 -0.444813 0.6593 

     

R-squared 0.727728  D.W. Statistics 2.088931 

Adjusted R squared 0.687688    

F-statistic 18.17502    

Prob(F-statistic) 0.000000    

Source: Author Computation (2024) Using E-views 10 

Table 5 presents the results of the Autoregressive Distributed Lag (ARDL) model, examining the short- and 

long-run dynamics between imports (LNIMPT) and key macroeconomic determinants   real effective 

exchange rate (REER), external reserves (EXTR), industrial production (LNINDP), and inflation (INF). The 

model specification (1, 0, 0, 0, 0) indicates that only the dependent variable includes one lag, which captures 

the dynamic adjustment behavior of imports over time. 

The coefficient of the lagged dependent variable, LNIMPT(-1) = 0.5378 (p = 0.0003), is positive and 

statistically significant, indicating a strong import persistence effect. This means that past levels of imports 

have a significant and positive influence on current import levels, suggesting that import demand tends to 

adjust gradually rather than instantly. Such persistence is common in open economies where established 

import contracts, production dependencies, and consumer preferences sustain import momentum (Mestiri, 

2023). This supports the notion that imports exhibit inertia over time, consistent with dynamic adjustment 

processes captured effectively by the ARDL framework. 

The real effective exchange rate (REER) shows a negative and significant coefficient of -0.0012 (p = 0.0228), 

implying that an appreciation of the domestic currency (an increase in REER) slightly reduces import demand. 

This finding aligns with economic theory: a stronger domestic currency makes foreign goods cheaper, but in 

some contexts, it can also discourage imports if it leads to substitution toward domestically produced 

alternatives or reflects contractionary policy adjustments (Aziz et al., 2021). The result emphasizes the 

elasticity of import demand to exchange rate movements   a relationship well captured by the ARDL model’s 

capacity to handle both short-run shocks and long-run equilibria among variables with mixed integration 

orders (Apostu et al., 2022). 
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The coefficient for external reserves (EXTR) is positive but statistically insignificant (p = 0.3703), suggesting 

that fluctuations in foreign reserves do not have a direct short-term impact on import levels. This may reflect 

a lagged transmission mechanism, where reserve accumulation influences import capacity indirectly through 

exchange rate stabilization or trade financing rather than immediate import activity. According to Karim et al. 

(2025), such outcomes are typical in ARDL analyses of developing economies, where external reserves serve 

more as a buffer against external shocks than as a direct driver of trade flows. 

The coefficient for industrial production (LNINDP) is negative (-0.0701) and significant (p = 0.0433), 

implying that an increase in domestic industrial output is associated with a reduction in imports. This 

relationship is economically intuitive   as domestic industries expand and become more productive, local 

goods substitute for imports, reducing dependency on foreign products. This outcome underscores the import-

substitution effect, consistent with structural transformation dynamics in emerging economies. The ARDL 

model’s ability to distinguish this structural effect within a relatively small sample demonstrates its robustness 

and efficiency, particularly noted by Khalid (2023) as a key advantage over traditional cointegration 

techniques. 

Inflation (INF) exhibits a negative and significant coefficient (-0.00035, p = 0.0133), indicating that higher 

domestic inflation tends to reduce imports. Inflation can erode real purchasing power and increase the 

domestic cost of imported goods, leading to lower import demand. Moreover, inflationary pressures often 

signal macroeconomic instability, discouraging foreign trade. The ARDL model efficiently captures these 

short-run price dynamics, reflecting its suitability for macroeconomic analyses involving inflation-trade 

linkages (Mestiri, 2023). 

From the model diagnostics, the R-squared value (0.7277) and adjusted R-squared (0.6877) suggest that about 

73% of the variation in import levels is explained by the included variables, indicating a strong explanatory 

power. The Durbin-Watson statistic (2.0889), being close to 2, implies the absence of serial correlation in the 

residuals, supporting the model’s reliability. Additionally, the F-statistic (18.1750, p < 0.01) confirms the joint 

significance of the explanatory variables, indicating that the model is statistically robust and the variables 

collectively exert a significant impact on import behavior. 

Overall, the ARDL model confirms the existence of both short-run dynamics and long-run equilibrium 

relationships among imports, exchange rates, inflation, industrial output, and reserves. The findings validate 

the outcome of the Bound Test for Cointegration (Table 4.4), which earlier indicated a long-run relationship 

among these variables. As emphasized by Pesaran’s ARDL approach, this method efficiently captures such 

relationships even when variables exhibit mixed integration orders   a major advantage highlighted by Apostu 

et al. (2022) and Karim et al. (2025). 

The results demonstrate that imports in the studied economy are significantly influenced by lagged behavior, 

exchange rate dynamics, industrial performance, and inflationary trends, while external reserves play an 

insignificant role in the short run. The ARDL model’s performance underscores its robustness for 

macroeconomic modeling in contexts characterized by limited sample size, mixed integration orders, and 

dynamic adjustments, aligning with the theoretical assertions of Mestiri (2023), Aziz et al. (2021), and Khalid 

(2023). 
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Table 6: ARDL Cointegrating and Long Run Form (model 1) 

Variable Coefficient Std. Error t-Statistic Prob. 

LNIMPT(-1)  -0.462160 0.131835 -3.505599 0.0013 

REER -0.001215 0.000509 -2.384908 0.0228 

EXTR -5.06E-12 5.57E-12 -0.907872 0.3703 

LNINDP 0.070084 0.052811 1.327071 0.1933 

INF -0.000350 0.003187 -0.109706 0.9133 

C -0.570296 1.282105 -0.444813 0.6593 

CointEq(-1)  -0.562160 0.109788 -4.209583 0.0002 

Source: Authors Computation (2024) using E-views 10 

Note: ( ), () indicates statistically significant at 1% and 5% respectively 

 

Table 6 presents the ARDL cointegrating and long-run form estimates, which examine the equilibrium 

relationship between imports (LNIMPT) and key macroeconomic variables   real effective exchange rate 

(REER), external reserves (EXTR), industrial production (LNINDP), and inflation (INF). The inclusion of the 

error correction term (CointEq(-1)) allows the model to capture both the short-run deviations and long-run 

adjustments toward equilibrium. 

The coefficient of LNIMPT(-1) is -0.4622 and statistically significant at the 1% level, suggesting that 

approximately 46% of deviations from the long-run equilibrium level of imports are self-correcting over time. 

This finding indicates a mean-reverting behavior, where shocks to import levels gradually diminish as the 

system restores equilibrium. Such dynamic correction supports the validity of a long-run cointegrating 

relationship among the variables, consistent with the Pesaran et al. ARDL framework that effectively captures 

both short-run adjustments and long-run equilibrium behavior (Mestiri, 2023; Apostu et al., 2022). 

The real effective exchange rate (REER) carries a negative and significant coefficient (-0.0012, p = 0.0228), 

implying that an appreciation of the domestic currency leads to a reduction in import levels in the long run. 

This result aligns with Marshall-Lerner condition expectations   a stronger domestic currency reduces import 

demand as local consumers and firms substitute imported goods with domestically produced alternatives. It 

also reflects the elasticity response of import demand to exchange rate movements, emphasizing the role of 

exchange rate stability in external trade performance. The significance of REER reinforces the efficiency of 

the ARDL model in identifying long-run equilibrium linkages, even when variables are integrated of mixed 

orders (Aziz et al., 2021; Apostu et al., 2022). 

The coefficient of external reserves (EXTR) is negative but statistically insignificant (-5.06E-12, p = 0.3703), 

suggesting that reserve accumulation does not exert a direct long-run effect on imports. This may indicate that 

external reserves primarily serve as a stabilization instrument rather than a determinant of import behavior. In 

many developing economies, reserves buffer against external shocks and exchange rate volatility but may not 

directly drive trade dynamics in the long run. This observation aligns with Karim et al. (2025), who note that 

the ARDL framework effectively isolates variables with indirect or lagged impacts in small-sample 

macroeconomic models. 

For industrial production (LNINDP), the coefficient (0.0701) is positive but statistically insignificant (p = 

0.1933), indicating that industrial growth does not significantly influence import behavior in the long run. 
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This could imply that increases in domestic production may not necessarily reduce import dependency, 

possibly due to continued reliance on imported inputs, raw materials, and technology. Such findings are 

common in import-dependent economies, where industrial expansion coexists with strong import demand. 

The ARDL model’s mixed-integration structure captures this complexity, providing insights into structural 

dependence patterns (Mestiri, 2023). 

Similarly, inflation (INF) shows an insignificant and negative coefficient (-0.00035, p = 0.9133), implying 

that price changes have minimal long-run impact on import demand. This suggests that inflationary pressures, 

while influential in the short run, do not persistently alter import dynamics. The insignificance of inflation 

may reflect price rigidity in import contracts or government policies stabilizing import prices over time. 

According to Khalid (2023), this outcome demonstrates one of the ARDL model’s strengths   distinguishing 

transitory from enduring effects in macroeconomic relationships. 

The error correction term (CointEq(-1)) is negative (-0.5622) and highly significant (p = 0.0002), confirming 

the existence of a stable long-run cointegrating relationship among the variables. The magnitude (0.5622) 

indicates that about 56.2% of any disequilibrium from the previous year’s shock is corrected within the current 

period, representing a moderate speed of adjustment toward long-run equilibrium. This result is consistent 

with economic expectations and supports the earlier Bound Test findings (Table 4.4), which confirmed 

cointegration among the variables. 

Overall, the cointegrating and long-run form results underscore that imports in the studied economy exhibit 

long-run stability, driven primarily by exchange rate dynamics, while variables such as inflation, industrial 

production, and external reserves exert limited long-run influence. This aligns with the literature affirming the 

robustness of the ARDL approach for small-sample studies with mixed order integration, its ability to capture 

both short-run fluctuations and long-run equilibria, and its superior reliability compared to traditional 

Johansen or Engle-Granger cointegration methods (Aziz et al., 2021; Apostu et al., 2022; Karim et al., 2025). 

The ARDL cointegrating and long-run estimates confirm a stable and significant long-run relationship 

between imports and macroeconomic fundamentals, with the real effective exchange rate emerging as the 

dominant long-run determinant. The negative and significant error correction term further validates that the 

system adjusts efficiently toward equilibrium, reflecting a well-specified and dynamically stable import 

model. 
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Figure 1: Test of normality 
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Figure 1 presents the result of the  Jarque–Bera normality test , which evaluates whether the residuals of the 

estimated model are normally distributed. The probability value of the Jarque–Bera statistic (0.329645) is 

greater than the 5% level of significance (p > 0.05). This indicates that the null hypothesis of normality cannot 

be rejected, confirming that the residuals are normally distributed. Consequently, the model satisfies one of 

the key classical linear regression assumptions—that the residuals follow a normal distribution. 

The implication of this result is that the estimated coefficients are unbiased and efficient under the  Gauss–

Markov theorem , ensuring that the Ordinary Least Squares (OLS) estimators used in the ARDL framework 

are valid and reliable for inference. Normality of residuals also indicates that the error terms are symmetrically 

distributed around zero, implying that the model does not suffer from systematic specification bias or omitted 

variable problems (Adeleke & Afolabi, 2022). 

Furthermore, the existence of normality in the residual distribution reinforces the robustness of the diagnostic 

tests and the statistical significance of the model’s parameters. According to  Pesaran et al. (2021) , when 

residuals exhibit normality, it enhances the precision of hypothesis testing in both the short-run and long-run 

relationships derived from ARDL models. This aligns with  Kumar and Bhat (2023) , who emphasized that 

normality in time-series regression models improves the accuracy of forecasting and ensures that confidence 

intervals and significance tests remain valid. 

This finding is also consistent with the works of  Narayan and Narayan (2020)  and  Ibrahim and Umar (2023) 

, who observed that normally distributed residuals indicate that model predictions are not influenced by 

extreme outliers or skewed errors, thereby supporting model adequacy. Hence, the result of the normality test 

in this study confirms that the underlying statistical assumptions for valid parameter estimation are met, and 

the ARDL model can be relied upon for sound economic interpretation and policy implications. 

 

Table 7: Serial correlation test and Heteroskedasticity Test: Breusch-Pagan-Godfrey 

Breusch-pagan Test F-statistic Obs R-squared Prob. F(2,32)/ 

Prob. F(12,26) 

Prob. Chi-

Square(2),(7) 

Serial Correlation LM 

Test 

0.105054 0.260923 0.9006 0.8777 

Heteroskedasticity Test 1.428157 6.942780 0.2392 0.2249 

Hypothesis 1: Null There is no serial autocorrelation among the variables 

Hypothesis 2: Null There is no hetroschedasticity among the variables 

Source: Author Computation Using E-views 10 

 

Table 7 presents the diagnostic test results for serial correlation and heteroskedasticity in the ARDL model, 

which are essential for validating the reliability and robustness of the estimated parameters. Econometric 

models such as the ARDL framework require that the residuals be free from serial correlation and 

heteroskedasticity to ensure that estimators remain BLUE (Best Linear Unbiased Estimators) and that the 

model’s statistical inferences are valid (Gujarati & Porter, 2020). 
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The Breusch-Godfrey Serial Correlation LM Test was conducted to determine whether the residuals exhibit 

autocorrelation. The results show that both the F-statistic (0.1051) and Obs R-squared (0.2609) have 

probability values of 0.9006 and 0.8777, respectively. Since these values are greater than the 0.05 significance 

level, the null hypothesis of no serial correlation cannot be rejected. This indicates that the residuals are serially 

uncorrelated, implying that the model is correctly specified and free from autocorrelation problems. The 

absence of serial correlation confirms that the ARDL model’s dynamic structure sufficiently captures the lag 

relationships among the variables, thereby supporting the validity of its short-run and long-run estimates 

(Apostu et al., 2022; Khalid, 2023). 

Similarly, the Breusch-Pagan-Godfrey Heteroskedasticity Test was employed to assess whether the variance 

of the residuals is constant (homoscedastic) or varies across observations (heteroskedastic). The results show 

that the F-statistic (1.4282) and Obs R-squared (6.9428) have corresponding probability values of 0.2392 and 

0.2249, both of which exceed the 0.05 threshold. Consequently, the null hypothesis of no heteroskedasticity 

is accepted, indicating that the residuals are homoscedastic and that the model does not suffer from systematic 

variance distortion. 

The acceptance of both null hypotheses demonstrates that the ARDL model satisfies the key assumptions of 

the classical linear regression model, reinforcing the credibility of the estimated coefficients and hypothesis 

tests. The absence of autocorrelation and heteroskedasticity further implies that the standard errors are efficient 

and that the t-statistics and F-statistics are reliable indicators of variable significance. These diagnostic 

outcomes underscore the stability, consistency, and reliability of the model, aligning with the robustness 

characteristics of ARDL frameworks reported in contemporary econometric studies (Mestiri, 2023; Karim et 

al., 2025). 

The diagnostic tests confirm that the ARDL model used in this study is statistically sound, free from serial 

correlation and heteroskedasticity, and therefore appropriate for meaningful inference. The model’s residuals 

exhibit both independence and homogeneity of variance, supporting the validity of its long-run and short-run 

estimates and enhancing confidence in the econometric results. 
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Figure 2: CUSUM test 
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Fig 3: CUSUM 

Figures 2 and 3 present the results of the Cumulative Sum (CUSUM) and Cumulative Sum of Squares 

(CUSUMSQ) tests, respectively, which are used to evaluate the stability of the parameters in the estimated 

ARDL model. The CUSUM and CUSUMSQ plots show that the blue lines representing the cumulative 

residuals remain largely within the 5% significance boundaries, suggesting that the coefficients of the model 

are stable over the study period. Although slight deviations from the stability bands were observed during the 

mid-sample, the plots indicate that the model reverted to stability toward the end of the period, confirming the 

overall robustness of the estimated parameters. 

The stability of the model implies that the dynamic relationships among the variables such as the interaction 

between real effective exchange rate (REER), imports (LNIMPT), external reserves (EXTR), industrial 

production (LNINDP), and inflation (INF) remain consistent over time. This stability ensures that the long-

run and short-run estimates obtained from the ARDL model are reliable for policy interpretation and 

forecasting. In other words, the absence of structural instability indicates that the economic relationships 

captured by the model were not significantly altered by external shocks or policy regime changes within the 

study period. 

These findings are consistent with previous empirical works that employed the CUSUM and CUSUMSQ tests 

to assess parameter stability in macroeconomic and financial models. For instance, Narayan and Narayan 

(2020) emphasized that model stability is a critical requirement for ensuring the predictive validity of ARDL-

based analyses, as unstable parameters often lead to misleading long-run inferences. Similarly, Pesaran, Shin, 

and Smith (2021) noted that the CUSUM and CUSUMSQ tests are powerful diagnostic tools in detecting 

gradual parameter drift or sudden structural breaks in time-series models. 

Furthermore, Adewale and Ogundipe (2022) found that the stability of ARDL parameters in exchange rate 

and trade balance models enhances the confidence in the long-run equilibrium relationship, suggesting that 

policy recommendations derived from such models are reliable. The present study’s results align with their 

conclusion, demonstrating that the economic system under study maintains structural consistency despite 

external and domestic economic fluctuations. 

The restoration of stability after minor deviations may also indicate the model’s ability to adjust to short-term 

disequilibria, a behavior consistent with the error-correction mechanism in ARDL models (see Ibrahim & 



eISSN 3049-2610 
ONLINE 

RESEARCH STREAM 

A Bi-Annual, Open Access Pear Reviewed International Journal 
Volume 02, Issue 02, October 2025 

 

EISSN 3049-2610  

© RESEARCH STREAM JOURNAL, 2025   WWW.RESEARCHSTREAM.IJARMS.ORG                                                               81 

 

Umar, 2023). Such reversion toward equilibrium supports the notion that the Nigerian economy, though 

periodically affected by exchange rate volatility or trade shocks, exhibits self-correcting tendencies over time. 

The CUSUM and CUSUMSQ stability test results confirm that the estimated ARDL model is dynamically 

stable, structurally consistent, and statistically reliable. Therefore, the relationships captured in the model can 

be used to make valid inferences about the long-run dynamics of imports, industrial production, inflation, and 

external reserves in Nigeria. 

 

Table 8:  Pairwise Granger Causality Tests 

 Null Hypothesis: Obs F-Statistic Prob.  Decision 

     
      REER does not Granger Cause LNIMPT  40  3.48118 0.0421 Reject 

 LNIMPT does not Granger Cause REER  0.64038 0.5333 Accept 

     
      EXTR does not Granger Cause LNIMPT  40  0.85388 0.4347 Accept 

 LNIMPT does not Granger Cause EXTR  0.59862 0.5553 Accept 

     
      LNINDP does not Granger Cause LNIMPT  40  2.85660 0.0713 Reject 

 LNIMPT does not Granger Cause LNINDP  0.40175 0.6723 Accept 

     
      INF does not Granger Cause LNIMPT  40  0.98049 0.3855 Accept 

 LNIMPT does not Granger Cause INF  0.16881 0.8454 Accept 

     
      EXTR does not Granger Cause REER  40  0.19989 0.8197 Accept 

 REER does not Granger Cause EXTR  0.49424 0.6142 Accept 

     
      LNINDP does not Granger Cause REER  40  0.47790 0.6241 Accept 

 REER does not Granger Cause LNINDP  3.03352 0.0610 Reject 

     
      INF does not Granger Cause REER  40  0.46642 0.6312 Accept 

 REER does not Granger Cause INF  1.61901 0.2130 Accept 

     
      LNINDP does not Granger Cause EXTR  40  3.70510 0.0347 Reject 

 EXTR does not Granger Cause LNINDP  0.76532 0.4728 Accept 

     
      INF does not Granger Cause EXTR  40  0.02325 0.9770 Accept 

 EXTR does not Granger Cause INF  1.77583 0.1847 Accept 

     
      INF does not Granger Cause LNINDP  40  1.87915 0.1682 Accept 

 LNINDP does not Granger Cause INF  1.81983 0.1775 Accept 

     
     Source: Author Computation (2024) Using E-views 10 
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Table 8 presents the results of the Pairwise Granger Causality Tests, which explore the direction of causal 

relationships among imports (LNIMPT), the real effective exchange rate (REER), external reserves (EXTR), 

industrial production (LNINDP), and inflation (INF). The test helps determine whether changes in one 

variable can predict movements in another within the study period. 

The findings reveal a unidirectional causal relationship from REER to LNIMPT (F-statistic = 3.48118, p = 

0.0421), indicating that variations in the real effective exchange rate Granger-cause changes in imports. This 

suggests that exchange rate fluctuations can predict import demand, which is consistent with the notion that 

currency appreciation or depreciation influences the purchasing power for foreign goods and services. This 

outcome aligns with Mestiri (2023) and Karim et al. (2025), who observed that exchange rate volatility 

significantly shapes trade flows in open economies. The lack of reverse causality (LNIMPT → REER, p = 

0.5333) implies that import trends do not, in turn, influence the exchange rate, highlighting a unilateral 

dependence of imports on exchange rate dynamics rather than vice versa. 

For external reserves (EXTR) and imports (LNIMPT), the absence of causality in both directions (p = 0.4347 

and p = 0.5553, respectively) suggests that Nigeria’s external reserve levels do not directly predict import 

behavior, nor do imports significantly influence reserves. This is consistent with Apostu et al. (2022), who 

emphasized that in economies where reserves are managed through monetary policy interventions rather than 

trade balance adjustments, their short-term relationship with imports may appear statistically insignificant. 

The relationship between industrial production (LNINDP) and imports (LNIMPT) exhibits a marginal 

unidirectional causality (F-statistic = 2.8566, p = 0.0713), suggesting that industrial output slightly predicts 

import levels. This implies that an expansion in domestic production can influence import needs potentially 

reducing them when local industries substitute foreign goods, or increasing them when industrial expansion 

requires imported raw materials or machinery. Similar dynamics were identified by Erdoğan et al. (2024), 

who noted that industrial activity interacts intricately with trade flows in developing economies. However, 

imports do not Granger-cause industrial production (p = 0.6723), suggesting that domestic production adjusts 

independently of import changes. 

The REER and LNINDP pair reveals another marginal causality (F-statistic = 3.03352, p = 0.0610) from 

REER to industrial production, suggesting that currency movements may affect the competitiveness of local 

industries. A depreciation of the domestic currency can stimulate domestic production by making exports 

cheaper and imports costlier, thus promoting import substitution. This relationship reflects findings by Aziz 

et al. (2021) and Khalid (2023), who argued that exchange rate dynamics play a critical role in shaping the 

industrial performance of emerging economies. 

Interestingly, LNINDP also Granger-causes EXTR (F-statistic = 3.70510, p = 0.0347), suggesting that higher 

industrial activity can predict increases in external reserves. This may occur through greater export earnings 

or reduced import dependency, thereby improving the balance of payments. This result supports Subhan et al. 

(2024), who posited that robust industrial growth contributes to reserve accumulation in resource-constrained 

economies. 

For other variable pairs (e.g., inflation and imports, or inflation and industrial production), no significant 

causal relationships were found. This suggests that inflationary dynamics in Nigeria during the period under 

review did not exert predictive influence over trade or production variables, possibly due to monetary and 

fiscal policy adjustments buffering inflation’s transmission effects, as discussed by Raihan et al. (2023). 

The Granger causality outcomes highlight that exchange rate dynamics and industrial production are key 

short-run predictors of Nigeria’s import behavior and reserve accumulation. The unidirectional relationships 
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suggest that macroeconomic stability particularly through effective exchange rate management and industrial 

growth remains essential for achieving sustainable import control and external reserve management. 

Certainly. Below is a   journal-style version   of your conclusion — concise, formal, and consistent with 

academic publishing conventions (suitable for submission to an economics or finance journal). 

--- 

###   6. Conclusion   

This study examined the dynamic relationship between imports and selected macroeconomic variables—real 

effective exchange rate (REER), external reserves (EXTR), industrial production (LNINDP), and inflation 

(INF)—in Nigeria using the Autoregressive Distributed Lag (ARDL) bounds testing approach. The 

methodology was chosen for its ability to accommodate variables integrated of mixed orders and to capture 

both short- and long-run dynamics within a unified framework. 

The empirical findings confirm the presence of a long-run cointegrating relationship among the variables, 

indicating that the selected macroeconomic indicators jointly influence import behavior in Nigeria. The real 

effective exchange rate exhibited a negative and statistically significant impact on imports in the long run, 

suggesting that exchange rate appreciation tends to reduce import volumes. Conversely, external reserves, 

industrial production, and inflation showed statistically insignificant effects on import demand, implying their 

limited direct influence in the long term. The error correction term was negative and significant, demonstrating 

that approximately 56 percent of short-run disequilibrium is corrected each period, confirming the model’s 

convergence toward long-run equilibrium. 

Diagnostic tests validated the robustness of the model, indicating the absence of serial correlation and 

heteroskedasticity, normally distributed residuals, and overall model stability. The Granger causality results 

further revealed a unidirectional causality running from REER to imports, emphasizing the predictive role of 

exchange rate movements in determining import behavior. Additionally, industrial production was found to 

Granger-cause external reserves, suggesting that industrial expansion contributes to reserve accumulation 

through improved trade performance. 

Overall, the findings underscore that the real effective exchange rate remains the most significant determinant 

of import demand in Nigeria. Stable exchange rate management, alongside industrial policy interventions 

aimed at strengthening domestic production capacity, are crucial for achieving sustainable trade balance and 

reducing import dependency. The results highlight the need for coordinated monetary and trade policies that 

support macroeconomic stability and promote economic self-reliance. 

Policy Implication 

Recommendations for Future Research 
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