
Received:  6 April .2024                         Revised: 1.Dec.2024       Accepted:15.Dec.2024 

33 | P a g e  

 

  

The Effect of Exchange Rate, Oil Price, Economic Policy Uncertainty, and Geographical Risk 

on Inflation in Nigeria: Evidence from Novel Non-parametric Causality Approach 

 

 

Inuwa Mukhtar Ahmad1 , Maikudi Muhammad2 , Ali Umar Ahmad3*  , Atiku Muhammad Abubakar4  , Ahmad 

Tijjani Abdullahi5  , Bashir Yakubu Sani6  , Hussaini shiaibu7   

 

 

 

1 Kano State polytechnic Departments of Business Administration Rano SORTED 
2 Kano State College of Education and Preliminary Studies 
3 Faculty of Maritime Study, Universiti Malaysia Terengganu, 21030 Kuala Nerus, Terengganu, Malaysia 
3 School of Social and Management Sciences, Maryam Abacha American University of Nigeria 
4 Department of Economics, AL-QALAM University Katsina 
5 Faculty of Social and Management Sciences, Department of Economics, Bayero University Kano 
6 Capital University of Economics and Business (CUEB) 
7 Bursary Department, AL-QALAM University Katsina 

 

Corresponding Author Email: um.ahmad@maaun.edu.ng 

 

https://met.zu.edu.jo/jbs/ar/ 
  

 

ABSTRACT 

  
 This study examines the long-run and short-run effects of exchange rates, oil prices, economic policy uncertainty, and 

geographical risks on inflation in Nigeria from January 2012 to June 2023, utilizing the Dynamic ARDL simulations and 

Diks-Panchenko causality test. he results reveal significant impacts of the examined factors on inflationary dynamics. Notably, 

bidirectional causalities are identified between inflation and exchange rates, oil prices, and economic policy uncertainty, along 

with unidirectional causality from geographical risks to inflation. The findings contribute to a comprehensive understanding 

of inflation determinants in Nigeria, informing policy formulation and highlighting the importance of accounting for non-

linearities in macroeconomic analyses. The study's novel methodological approach and contextualized insights enhance its 

originality and practical relevance.  
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3. INTRODUCTION 

 

Inflation has been a persistent challenge for many economies, including Nigeria, with far-reaching implications for economic 

growth, investment, and overall macroeconomic stability. The fluctuations in exchange rates, oil prices, economic policy uncertainty, 

and geographical risks have been identified as potential drivers of inflationary pressures, making it imperative to understand their 

intricate relationships and dynamics. According to the Central Bank of Nigeria's statistical database, the country's inflation rate has 

remained consistently high, averaging around 16% in 2022 and reaching a staggering 22% in April 2023 [1]. This alarming trend 

has severe consequences for purchasing power, consumer confidence, and overall economic stability. [2] highlights that high 

inflation rates can erode real incomes, disproportionately affecting the poorest segments of the population and exacerbating existing 

income inequalities. Exchange rate volatility has been a significant contributor to inflationary pressures in Nigeria. According to 

the [3], the depreciation of the Nigerian naira against major currencies, such as the US dollar, has led to increased import costs, 

fueling inflationary pressures. Furthermore, the IMF estimates that a 10% depreciation of the naira could potentially increase 

inflation by around 1.5 percentage points. Oil prices have also played a crucial role in shaping Nigeria's inflationary dynamics. As 

a major oil-exporting country, fluctuations in global oil prices can significantly impact the country's terms of trade and, consequently, 

its inflation rate. [4] reveals that a $10 increase in oil prices could potentially lead to a 0.5% increase in Nigeria's inflation rate. 

Economic policy uncertainty has been identified as another factor influencing inflationary pressures. The Economic Policy 

Uncertainty Index for Nigeria, developed by researchers at the University of Chicago and Stanford University, has shown a 

significant increase in recent years, reflecting the uncertainties surrounding government policies, regulations, and political 

instability [5]. High levels of economic policy uncertainty can discourage investment, disrupt supply chains, and ultimately 
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contribute to rising inflation. Geographical risks, encompassing climate, health, and sociopolitical instability, have also emerged as 

potential drivers of inflationary pressures in Nigeria. The ND-GAIN Country Index (2022), which measures a country's vulnerability 

to climate change and its readiness to adapt, ranks Nigeria as one of the most vulnerable countries globally. Environmental 

challenges, such as droughts, floods, and climate-related disasters, can disrupt agricultural production and food supply chains, 

leading to food price inflation. Additionally, health crises, like the COVID-19 pandemic, and sociopolitical instability can further 

exacerbate inflationary pressures by disrupting economic activities and supply chains. The purpose of this study is to provide a 

comprehensive analysis of the intricate relationships between exchange rates, oil prices, economic policy uncertainty, geographical 

risks, and inflation in Nigeria. By employing advanced econometric techniques, such as the Dynamic Autoregressive Distributed 

Lag (ARDL) model and the Diks and Panchenko Causality test, the research aims to unravel the long-term and short-term effects, 

as well as the nonlinear causal linkages among these variables 

4. LITERATURE REVIEW 

Numerous empirical studies have explored the determinants of inflation, focusing on various macroeconomic factors and their 

potential implications. However, there is a lack of consensus regarding the specific roles of exchange rates, oil prices, economic 

policy uncertainty, and geographical risks in shaping inflationary dynamics, particularly in the context of an oil-exporting economy 

like Nigeria. Several studies have examined the relationship between exchange rates and inflation, yielding mixed results. Musa, 

(2021) investigated the impact of exchange rate volatility on inflation in Nigeria using the generalized autoregressive conditional 

heteroskedasticity (GARCH) and vector error correction model (VECM) found a significant positive relationship between the two 

variables. Similarly, [7] employed the Auto Regressive Distributed Lag (ARDL) and confirmed the existence of a long-run 

equilibrium relationship between exchange rate movements and inflation in Nigeria. Conversely, [8] utilized the Generalized 

Method of Moments (GMM) and reported an insignificant impact of exchange rate fluctuations on inflation, suggesting that other 

factors may play a more dominant role. The nexus between oil prices and inflation has also been extensively studied, with varying 

conclusions across different economies. [9] examined the impact of oil price shocks on inflation in Nigeria using the Structural 

Vector Autoregressive (SVAR) model and found a significant positive relationship, indicating that oil price increases contribute to 

inflationary pressures. However, [10], employing the ARDL approach, reported a negative association between oil prices and 

inflation in Nigeria, suggesting that the country's status as an oil exporter might mitigate the inflationary impact of higher oil prices. 

Economic policy uncertainty has emerged as a potential driver of inflationary pressures, particularly in recent years. [11] 

investigated the impact of economic policy uncertainty on inflation in Nigeria using the ARDL model and found a significant 

positive relationship, implying that higher levels of uncertainty contributed to inflationary pressures. Conversely, [12] utilized the 

Vector Autoregressive (VAR) model and reported an insignificant impact of economic policy uncertainty on inflation in Nigeria, 

suggesting that other factors may be more influential. The role of geographical risks, encompassing climate, health, and 

sociopolitical instability, in shaping inflationary dynamics has received relatively less attention in empirical studies, particularly in 

the context of developing economies like Nigeria. Nonetheless, some researchers have attempted to explore these relationships. [13] 

examined the impact of climate change on food price inflation in Nigeria using the Panel Corrected Standard Errors (PCSE) 

estimator and found a significant positive relationship, suggesting that climate-related risks can contribute to inflationary pressures 

through disruptions in agricultural production and food supply chains. However, the study did not account for other dimensions of 

geographical risks, such as health and sociopolitical instability. Despite the growing body of literature on the determinants of 

inflation, several research gaps remain. First, there is a lack of comprehensive studies that simultaneously examine the effects of 

exchange rates, oil prices, economic policy uncertainty, and geographical risks on inflation, particularly in the context of an oil-

exporting economy like Nigeria. Most existing studies have focused on individual or a subset of these factors, overlooking their 

potential interplay and combined impact. Second, there is a need for more robust methodological approaches that can capture the 

nonlinear and potentially complex causal relationships among these variables. While traditional linear models have been widely 

employed, they may fail to adequately capture the intricate dynamics and nonlinearities inherent in macroeconomic and structural 

phenomena. Third, the existing literature has primarily focused on the short-term or long-term effects of these factors on inflation, 

with limited attention given to the simultaneous examination of both short-term and long-term dynamics. A comprehensive 

understanding of both time horizons is crucial for effective policy formulation and decision-making. Finally, there is a dearth of 

empirical studies that explicitly incorporate geographical risks, such as climate, health, and analysed political instability, as potential 

determinants of inflation in developing economies like Nigeria. Given the increasing prevalence of these risks and their potential 

impacts on economic activities and supply chains, it is imperative to investigate their role in shaping inflationary dynamics. 
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5. RESEARCH METHODOLOGY 
 

3.1 Empirical Model 

 

The first goal of this study focuses on examining the relation of the long-term and short-term effect of the Exchange Rate, Oil 

Price, Economic Policy Uncertainty, and Geographical Risk on Inflation in Nigeria. Meanwhile, we study the non-linear directional 

causality of Exchange Rate, Oil Price, Economic Policy Uncertainty, Geographical Risk and Inflation in Nigeria. The study utilized 

four variables that set Inflation as a function of Exchange Rate, Oil Price, Economic Policy Uncertainty, and Geographical Risk, as 

shown in the equation below: 

𝑙𝑛𝐼𝑁𝐹𝑡 = 𝑓(𝑙𝑛𝐸𝑋𝑅𝑡 , 𝑙𝑛𝑂𝑃𝑡 , 𝑙𝑛𝐸𝑃𝑈𝑡 , 𝑙𝑛𝐺𝑅𝑡)                                                                                                    (1) 

The model is re-written in eq (2) below:  

𝑙𝑛𝐼𝑁𝐹𝑡 = 𝛼0 + 𝜑1𝑙𝑛𝐸𝑋𝑅𝑡−1 + 𝜑2𝑙𝑛𝑂𝑃𝑡−1 + 𝜑3𝑙𝑛𝐸𝑃𝑈𝑡−1 + 𝜑4𝑙𝑛𝐺𝑅𝑡−1 + 𝜇𝑡                                          (2) 

Where, 𝑙𝑛𝐼𝑁𝐹𝑡 is the natural logarithms of Inflation, 𝑙𝑛𝐸𝑋𝑅𝑡 is the natural logarithms of Exchange Rate, 𝑙𝑛𝑂𝑃𝑡 is the natural 

logarithms of Oil Prices, 𝑙𝑛𝐸𝑃𝑈𝑡  is the natural logarithms of Economic Policy Uncertainty, 𝑙𝑛𝐺𝑅𝑡  is the natural logarithms of 

Geographical Risks, 𝑡 is the time, 𝛼0 is the constant, 𝜑1𝑡𝑜 𝜑4 are the slopes, and finally, 𝜇𝑡 is the error term. 

 

3.2 Data 

 

This study utilizes monthly data covering key macroeconomic indicators and structural factors spanning January 2012 to June 

2023. Endogenous variables comprise the consumer price index measuring inflation, global Brent crude oil prices per barrel in US 

dollars representing terms of trade shocks, the bilateral USD/Naira exchange rate capturing currency fluctuations, along with 

exogenous indices of Nigeria-specific economic policy uncertainty and wider geographical risk factors related to climate, health 

and analysed political instability. Data is obtained from reputable sources including the Central Bank of Nigeria statistical database, 

the FRED database from the Federal Reserve Bank of St. Louis, and private financial data providers like Bloomberg. Additionally, 

Whereas the data related to geographical risk and economic policy uncertainty are sourced from www.policyuncertainty.com and 

https://epuindexng.com/.  

. 

3.3 Methodology 

 

The paper employed the Dynamic ARDL procedure, as well as the Diks and Panchenko Causality test, for the purpose of 

establishing the long-run effect of the Exchange Rate, Oil Price, Economic Policy Uncertainty, and Geographical Risk on Inflation 

in Nigeria. To determine the order of integration between the variables, the data set was first examined for stationarity. This study 

initially applied traditional unit root assessments such as the Augmented Dickey-Fuller (ADF), Phillips-Perron (PP), Dickey-Fuller 

Generalized Least Squares (DF-GLS), and Kapetanios and Shin Unit Root (KSUR) tests. While many researchers have unveiled 

that the unit root testing techniques don’t consider possible structural breaks on the data, this results in misapprehension of the 

conditions of stationarity ([14]; [15]; [16]; [17]; [18]; [19]; [20]; [21]). However, to deal with this problem, this unit root examination 

was adopted; the Lee-Strazicich (LS) and Clemente-Montanes-Reyes (CMR) that can accommodate even up to two structural 

breaks. 

 

3.4 Cointegration Approach 

 

The cointegration examination, or F-statistics, was used to analyse the long-term relationship between the research variables. The 

cointegration of the study variables is ascertained by the F-statistics value ([22]; [23]; [24]; [25]). In cases when the computed F-

statistics value is higher than the upper bound critical value, cointegration between the research variables is present. There is no 

cointegration if the F-statistic is less than the lower bound critical value. When the calculated F-statistics number lies between the 

higher and lower critical levels, the result is inconclusive ([26]). Based on current methodological techniques, the following two 

hypotheses were developed to assess the cointegration between the dependent and independent variables in both models: 

𝐻0 : ∝1=∝2=∝3=∝4= 0            (3) 

𝐻1 : ∝1≠∝2≠∝3≠∝4≠ 0             (4) 

If the variables in this study were found to be cointegrated based on the two hypotheses stated previously, the following equation 

was utilized to 35nalyse the short and long-term relationship between them: 

∆𝑙𝑛𝐼𝑁𝐹𝑡 =∝0+∝1 𝑙𝑛𝐼𝑁𝐹𝑡−1 +∝2 𝑙𝑛𝐸𝑋𝑅𝑡−1 +∝3 𝑙𝑛𝑂𝑃𝑡−1 +∝4 𝑙𝑛𝐸𝑃𝑈𝑡−1 +∝5 𝑙𝑛𝐺𝑅𝑡−1 + ∑ 𝛾1

𝑝

𝑖=1

∆𝑙𝑛𝐼𝑁𝐹𝑡−1

+ ∑ 𝛾2

𝑝

𝑖=1

∆𝑙𝑛𝐸𝑋𝑅𝑡−1 + ∑ 𝛾3

𝑝

𝑖=1

∆𝑙𝑛𝑂𝑃𝑡−1 + ∑ 𝛾4

𝑝

𝑖=1

∆𝑙𝑛𝐸𝑃𝑈𝑡−1 + ∑ 𝛾5

𝑝

𝑖=1

∆𝑙𝑛𝐺𝑅𝑡−1 + 𝜀𝑡                  (5) 

In the preceding equation, the Schwarz Information Criterion (SIC) was utilized for optimal lag selection, with the change 

operators denoted by t-1. For large sample sizes, SIC has been found to provide more accurate lag order selections ([27]; [28]). The 

elements explored in the above equations include ∝1 to ∝6 and 𝛾1 to 𝛾6. If cointegration exists between the study variables based 

on the F-statistics, the short and long-run dynamic ARDL simulation models were analysed further ([29]). 
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3.5 Dynamic ARDL Simulations 

 

Following precedent from previous researchers, this study employed the Dynamic ARDL Simulations model, originally proposed 

by [30]. The dynamic ARDL simulations model was developed to address a limitation of the conventional ARDL framework 

regarding the inability to examine short- and long-term relationships between variables. By introducing positive and negative shocks 

to the independent variables while holding other predictors constant, the dynamic ARDL approach can automatically inspect, 

simulate, and forecast trajectories over time. If the variables exhibit cointegration, the dynamic ARDL model can assess simulated 

responses. The criteria were met in this analysis to apply dynamic ARDL simulations. The parameters in the model were simulated 

5000 times using multivariate normal distributions, in line with recent applications. 

∆𝑙𝑛𝐼𝑁𝐹𝑡 = 𝜔0𝑙𝑛𝐼𝑁𝐹𝑡−1 + 𝜏1𝑙𝑛𝐸𝑋𝑅𝑡 + 𝜔1∆𝑙𝑛𝐸𝑋𝑅𝑡−1 + 𝜏2𝑙𝑛𝑂𝑃𝑡 + 𝜔2∆𝑙𝑛𝑂𝑃𝑡−1 + 𝜏3𝑙𝑛𝐸𝑃𝑈𝑡 + 𝜔3∆𝑙𝑛𝐸𝑃𝑈𝑡−1 + 𝜏4𝑙𝑛𝐺𝑅𝑡

+ 𝜔4∆𝑙𝑛𝐺𝑅𝑡−1 + 𝜎𝐸𝐶𝑇𝑡−1 + 𝜀𝑡       (6) 

The above equation shows the dynamic ARDL simulations model, where 𝜏 represent the long-run coefficients, 𝜔 denote the 

short-run coefficients, and ECT signifies the error correction terms. The ECT examines the adjustment speed from disequilibrium 

back towards the long-run equilibrium state. 

 

3.6 Granger Non-Causality Test 

 

This analysis utilized the nonparametric Diks and Panchenko (2005; 2006) Granger causality assessment to investigate potential 

nonlinear causal linkages exchange rate, oil price, economic policy uncertainty, and geographical risk and inflation in Nigeria. 

Unlike traditional linear Granger methods, this approach based on conditional independence testing can capture more complex 

dynamic causal relationships between time series. The null hypothesis states that the variables are conditionally independent, 

implying an absence of predictive causality over time. Recent research applying this technique to examine interconnected economic, 

financial and environmental factors motivated its selection for this study. Testing for nonlinear lagged dependencies can provide 

unique causal insights not evident through linear modelling alone. The Diks-Panchenko approach has gained increasing recognition 

for enabling more flexible and sensitive detection of causal mechanisms tied to sustainability issues. 

 

 

6. RESULTS AND DISCUSSION  

 

Table 1. Descriptive Statistics 

 

 𝒍𝒏𝑰𝑵𝑭𝒕 𝒍𝒏𝑬𝑿𝑹𝒕 𝒍𝒏𝑶𝑷𝒕 𝒍𝒏𝑬𝑷𝑼𝒕 𝒍𝒏𝑮𝑹𝒕 

 Mean  4.987  4.819  4.179  3.220  2.165 

 Median  5.179  4.773  4.171  3.703  2.380 

 Maximum  5.699  6.122  4.668  4.854  3.842 

 Minimum  4.507  4.612  3.608  1.091  0.437 

 Std. Dev.  0.337  0.285  0.330  0.941  0.779 

 Skewness -0.221  0.998 -0.124 -0.986 -0.658 

 Kurtosis  1.496  1.375  1.620  2.806  2.414 

 

Table 1 presents the descriptive statistics of the variables used in the study. The mean values indicate the average levels of inflation 

(4.987), exchange rate (4.819), oil prices (4.179), economic policy uncertainty (3.220), and geographical risk (2.165) over the period 

under consideration. The standard deviations show the degree of variability in these variables, with economic policy uncertainty 

(0.941) and geographical risk (0.779) exhibiting higher volatility compared to inflation (0.337), exchange rate (0.285), and oil prices 

(0.330). The skewness and kurtosis values provide insights into the distribution of the data, which can help in selecting appropriate 

estimation techniques ([31]; [32]; [33]; [34]). 
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Table 2. Correlation Matrix 

 

Variables 𝒍𝒏𝑰𝑵𝑭𝒕 𝒍𝒏𝑬𝑿𝑹𝒕 𝒍𝒏𝑬𝑷𝑼𝒕 𝒍𝒏𝑮𝑹𝒕 

𝑙𝑛𝐼𝑁𝐹𝑡 1.000    

     

𝑙𝑛𝐸𝑋𝑅𝑡  0.345* 1.000   

 (0.000)    

     

𝑙𝑛𝑂𝑃𝑡 -0.264** 0.203**   

 (0.002) (0.017)   

     

𝑙𝑛𝐸𝑃𝑈𝑡 0.732* 0.318* 1.000  

 (0.000) (0.000)   

     

𝑙𝑛𝐺𝑅𝑡 0.639* -0.175** 0.795* 1.000 

 (0.000) (0.039) (0.000)  

 

 

Table 2 presents the correlation matrix, which shows the strength and direction of the relationships between the variables. Inflation 

is positively correlated with the exchange rate (0.345), economic policy uncertainty (0.732), and geographical risk (0.639), 

indicating that an increase in these variables is associated with higher inflation rates. However, inflation exhibits a negative 

correlation with oil prices (-0.264), suggesting that an increase in oil prices may lead to a decrease in inflation levels in Nigeria. 

 

 

Table 3. Unit root Without Breaks 

 
Variables I(0) I(1) 

KSUR DF-GLS KSUR DF-GLS 

𝑙𝑛𝐼𝑁𝐹𝑡 -2.991 -1.799 -6.049* -7.573* 

𝑙𝑛𝐸𝑋𝑅𝑡 -0.111 -0.840 -11.746* -8.187* 

𝑙𝑛𝑂𝑃𝑡 -1.727 -1.060 -5.236* -4.725* 

𝑙𝑛𝐸𝑃𝑈𝑡 -2.418 -1.804 -3.529** -7.853* 

𝑙𝑛𝐺𝑅𝑡 -1.810 -1.277 -3.730** -8.332 

 

Table 3 presents the results of traditional unit root tests without accounting for structural breaks, such as the Augmented Dickey-

Fuller (ADF), Phillips-Perron (PP), Dickey-Fuller Generalized Least Squares (DF-GLS), and Kapetanios and Shin Unit Root 

(KSUR) tests. These tests are commonly used to assess the stationarity of time series data, which is a crucial assumption for many 

econometric models ([14]. However, as noted in the study, these traditional tests may fail to capture potential structural breaks in 

the data, leading to misleading conclusions about stationarity. This limitation motivated the use of alternative unit root tests that 

can accommodate structural breaks, such as the Lee-Strazicich (LS) and Clemente-Montanes-Reyes (CMR) tests, which are 

presented in Table 4. 

 

Table 4. Unit root tests with two structural breaks 

Variables I(0) I(1) 

LS CMR LS CMR 

𝑙𝑛𝐼𝑁𝐹𝑡 -3.874 -0.019 -10.401* -0.869* 

𝑙𝑛𝐸𝑋𝑅𝑡 -1.453 -0.009 -12.362* -1.029* 

𝑙𝑛𝑂𝑃𝑡 -2.417 -0.011 -6.295* -0.531* 

𝑙𝑛𝐸𝑃𝑈𝑡 -5.189 0.046 -10.902* 1.233* 

𝑙𝑛𝐺𝑅𝑡 -5.144 -0.022 -11.094* 0.638* 

 

The results from Table 4 present the findings of unit root tests with two structural breaks, using the Lee-Strazicich (LS) and 

Clemente-Montanes-Reyes (CMR) methods. These tests account for potential structural breaks in the data, which can lead to 

inaccurate conclusions from traditional unit root tests. The findings indicate that all variables are non-stationary at level I(0) but 

become stationary after taking the first difference, I(1), at the 1% significance level. This implies that the variables have a unit root 

and are integrated of order one, justifying the use of cointegration techniques to investigate long-run relationships. 
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Table 5. Cointegration test result 

 

Cointegration Bounds Testing (k=4) 

Estimated Models F-statistics 

𝑙𝑛𝐼𝑁𝐹𝑡 = 𝑓(𝑙𝑛𝐸𝑋𝑅𝑡, 𝑙𝑛𝑂𝑃𝑡,𝑙𝑛𝐸𝑃𝑈𝑡,𝑙𝑛𝐺𝑅𝑡) 4.920** 

Level of significant I(0) I(1) 

1 percent level 3.740 5.060 

5 percent level 2.860 4.010 

10 percent level 2.450 3.520 

 

Table 5 reports the cointegration test results using the bounds testing approach within the ARDL framework. The F-statistic of 

4.920 lies above the upper critical value at the 5% significance level, suggesting the presence of a long-run cointegrating relationship 

among the variables: inflation, exchange rate, oil prices, economic policy uncertainty, and geographical risk. The cointegration 

result implies that these variables share a common stochastic trend and move together in the long run, despite potential short-term 

deviations. 

Table 6. DARDL Estimates Results 

 
Dependent variable: LNINFt 

Variables Coefficients Stand. Error P-value 

lnEXRt 0.707* 

(8.03) 

0.088 0.000 

ΔlnEXRt -0.519** 

(-2.62) 

0.198 0.018 

lnOPt 0.401* 

(4.36) 

0.092 0.000 

ΔlnOPt -0.106 

(-7.57) 

0.014 0.000 

lnEPUt 0.250* 

(11.36) 

0.022 0.000 

ΔlnEPUt -0.118* 

(-4.72) 

0.051 0.000 

lnGRt 0.321* 

(13.38) 

0.024 0.000 

ΔlnGRt 0.146* 

(9.73) 

0.015 0.000 

𝐸𝐶𝑇𝑡−1 -0.565* 

(-6.08) 

0.093 0.000 

    

R2 0.641   

Adj-R2 0.503   

Simulation 5000   

𝛾𝑠𝑒𝑟
 0.678 (1.435)   

𝛾𝐻𝑒𝑡𝑟
 1.987 (0.209)   

𝛾𝑁𝑜𝑟
 0.779 (1.431)   

 

Table 6 presents the dynamic ARDL (DARDL) estimates, which reveal the short-run and long-run relationships between inflation 

and the explanatory variables: exchange rate, oil prices, economic policy uncertainty, and geographical risk. The long-run 

coefficients indicate that a 1% increase in the exchange rate (lnEXR) leads to a 0.707% rise in inflation, confirming the adverse 

impact of currency depreciation on price levels. This finding aligns with recent studies by [6] and [7], who found similar effects of 

exchange rate movements on inflation dynamics. The positive long-run coefficient associated with the exchange rate variable 

underscores the inflationary consequences of currency depreciations, which can increase the costs of imported goods and services, 

thereby exerting upward pressure on domestic prices. Furthermore, a 1% increase in oil prices (lnOP) results in a 0.401% increase 

in inflation, highlighting the significant pass-through effect of global energy prices on domestic inflation in Nigeria, an oil-exporting 

economy. This result corroborates the findings of [35], who documented the inflationary impact of oil price shocks on various 

economies. The coefficient on economic policy uncertainty (lnEPU) reveals a positive and statistically significant relationship, 

suggesting that a 1% rise in policy uncertainty leads to a 0.250% increase in inflation. This outcome is consistent with the findings 

of [11], who demonstrated that heightened economic policy uncertainty exacerbates inflationary pressures by fueling speculation, 

undermining business confidence, and disrupting investment decisions. Additionally, the positive and significant coefficient of 
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0.321 for geographical risk (lnGR) implies that a 1% increase in factors such as climate change, health crises, and sociopolitical 

instability contributes to a 0.321% rise in inflation. This finding aligns with the recent literature on the inflationary consequences 

of environmental and geopolitical risks ([36]). The short-run coefficients also provide valuable insights. While the exchange rate 

and economic policy uncertainty exhibit negative short-run impacts on inflation, the coefficients for oil prices and geographical risk 

are positive, suggesting diverse short-term dynamics across these variables. The error correction term (ECT) coefficient of -0.565 

is negative and statistically significant, confirming the presence of a long-run equilibrium relationship among the variables. This 

implies that approximately 56.5% of any disequilibrium in inflation is corrected within one month, indicating a relatively rapid 

adjustment towards the long-run equilibrium path. The diagnostic tests, including the R-squared, adjusted R-squared, and residual 

tests for serial correlation (χ2ser), heteroscedasticity (χ2Hetr), and normality (χ2Nor), suggest that the DARDL model is well-

specified and robust. The dynamic ARDL simulation plots presented in Figures 1-4 provide a visual representation of the long-run 

and short-run impacts of exchange rate, oil prices, economic policy uncertainty, and geographical risk on inflation in Nigeria. These 

graphical illustrations offer valuable insights into the nature and magnitude of these relationships over time. Figure 1 depicts the 

positive long-run effect of exchange rate depreciation on inflation. The initial positive shock to the exchange rate results in a 

persistent increase in inflation, highlighting the lasting impact of currency movements on price levels. Figure 2 illustrates the 

inflationary impact of positive oil price shocks. The observed increase in inflation following a positive oil price shock underscores 

the significant pass-through effect of global energy prices on domestic inflation in oil-exporting economies like Nigeria. Figure 3 

visually demonstrates the positive long-run relationship between economic policy uncertainty and inflation. The persistent rise in 

inflation following a positive shock to economic policy uncertainty highlights the destabilizing effect of heightened uncertainty on 

price levels. Furthermore, Figure 4 graphically represents the positive long-run impact of geographical risk factors, such as climate 

change, health crises, and sociopolitical instability, on inflation dynamics. This finding is consistent with the growing body of 

literature exploring the economic consequences of environmental and geopolitical risks. 

  

 

Figure 1. Exchange Rate and Inflation 
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Figure 2. Oil Prices and Inflation 

  

Figure 3. Economic Policy Uncertainty and Inflation 
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Figure 4. Geographical Risk and Inflation 

 

Table 7. Diks and Panchenko Causality test 

 
lnINF −/→ lnEXR lnEXR−/→ lnINF Direction 

4.100* 

(0.000) 

 

6.942* 

(0.000) 

Bidirectional 

LnINF −/→ lnOP lnOP−/→ lnINF  

11.248* 

(0.000) 

 

9.061* 

(0.000) 

Bidirectional 

LnINF −/→ lnEPU lnEPU−/→ lnINF  

2.704** 

(0.017) 

3.231 

(0.000) 

 

Bidirectional 

LnINF −/→ lnGR LnGR−/→ lnINF  

1.097 

(0.136) 

 

1.656** 

(0.049) 

Unidirectional 

 

Table 7 presents the results of the Diks and Panchenko (2005, 2006) non-parametric causality test, which investigates potential non-

linear causal relationships among inflation, exchange rate, oil prices, economic policy uncertainty, and geographical risk in Nigeria. 

This approach overcomes the limitations of traditional linear Granger causality tests by capturing more complex dynamic causal 

linkages between time series. The results indicate a bidirectional causal relationship between inflation and exchange rate, implying 

that changes in one variable can lead to changes in the other, and vice versa. This highlighted the intricate interplay between 

exchange rate movements and inflation dynamics. Additionally, a bidirectional causal link is observed between inflation and oil 

prices. This suggests that fluctuations in global oil prices not only influence domestic inflation but also that inflationary pressures 

can potentially impact oil prices, given Nigeria's status as an oil-exporting economy. The results also reveal a bidirectional causal 

relationship between inflation and economic policy uncertainty. This implies that heightened policy uncertainty can contribute to 

inflationary pressures, while rising inflation levels can also exacerbate economic policy uncertainty, creating a feedback loop. 

Interestingly, a unidirectional causal relationship is found, running from geographical risk factors to inflation. This suggests that 

exogenous factors such as climate change, health crises, and sociopolitical instability can influence inflation dynamics, but the 

reverse causality does not hold. This finding aligns with the growing literature on the economic consequences of environmental and 

geopolitical risks. The detection of these non-linear causal linkages highlights the complex interrelationships among the variables 

under investigation and underscores the importance of adopting flexible modeling approaches to capture potential non-linearities 

and feedback effects. 
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7. CONCLUSIONS 

 

The primary objective of this research was to investigate the long-term and short-term effects of exchange rates, oil prices, 

economic policy uncertainty, and geographical risks on inflation in Nigeria, as well as to examine the non-linear directional causality 

among these variables. Utilizing advanced econometric techniques, such as the Dynamic ARDL simulations and the Diks and 

Panchenko causality test, the study provided valuable insights into the intricate relationships governing inflationary dynamics in 

the Nigerian economy. The empirical findings revealed a significant long-run impact of exchange rates, oil prices, economic policy 

uncertainty, and geographical risks on inflation in Nigeria. Specifically, the results indicated that an increase in exchange rates, 

economic policy uncertainty, and geographical risks contributed to higher inflationary pressures, while a rise in oil prices had a 

dampening effect on inflation. Furthermore, the study uncovered bidirectional causality between inflation and exchange rates, oil 

prices, and economic policy uncertainty, highlighting the complex interplay among these variables. Notably, the research 

demonstrated the importance of considering non-linear causal relationships, as the Diks and Panchenko causality test uncovered 

unidirectional causality running from geographical risks to inflation, a nuance that might have been overlooked by traditional linear 

approaches. These findings underscore the need for policymakers and business leaders to adopt a holistic and dynamic perspective 

when assessing and responding to inflationary pressures in Nigeria. Therefore, this study contributes to a deeper understanding of 

the determinants of inflation in Nigeria, shedding light on the critical roles played by exchange rates, oil prices, economic policy 

uncertainty, and geographical risks. By employing rigorous econometric techniques and accounting for potential non-linearities, 

the research provides a solid foundation for informed decision-making and the development of effective strategies to promote price 

stability and economic growth in the Nigerian context. 

 

5.1 Implications of the Study 

 

The study's findings offer valuable managerial, practical, social, and theoretical implications. From a managerial perspective, the 

analysis provides insights into how macroeconomic factors, such as exchange rates, oil prices, economic policy uncertainty, and 

geographical risks, influence inflation dynamics in Nigeria. This information can assist policymakers and business leaders in 

developing effective strategies to mitigate inflationary pressures and promote economic stability. Additionally, the study's emphasis 

on nonlinear causality highlights the need for managers to adopt a holistic and dynamic approach when assessing the interplay 

between these variables. Practically, the research underscores the importance of monitoring and responding to changes in key 

economic indicators. For instance, businesses can leverage the findings to adjust pricing strategies, hedging mechanisms, and 

operational costs in response to fluctuations in exchange rates or oil prices. Moreover, the study's focus on geographical risks and 

economic policy uncertainty reinforces the need for contingency planning and risk management frameworks that account for 

potential disruptions stemming from these factors. Socially, the study contributes to a better understanding of the drivers of inflation, 

which has a direct impact on the purchasing power and living standards of the Nigerian population. By identifying the determinants 

of inflationary pressures, policymakers can implement targeted interventions to promote price stability and protect the welfare of 

citizens, particularly those in lower-income brackets. Furthermore, the research highlights the significance of addressing issues 

related to economic policy uncertainty and geographical risks, which can exacerbate social inequalities and hinder sustainable 

development. Theoretically, the study's utilization of advanced econometric techniques, such as the Dynamic ARDL simulations 

and the Diks and Panchenko causality test, contributes to the methodological rigor and robustness of empirical investigations in the 

field of macroeconomics. The application of these cutting-edge approaches enhances the understanding of complex relationships 

between variables, capturing nonlinearities and dynamic interactions that may be overlooked by traditional linear models. 

Consequently, the research expands the theoretical foundation for analyzing inflationary dynamics and their determinants, paving 

the way for further scholarly inquiries and refinements in this domain. 

 

7.2 Limitations of the Study and Recommendation for Future Studies 

 

While the study provides valuable insights into the effects of exchange rates, oil prices, economic policy uncertainty, and 

geographical risks on inflation in Nigeria, it is essential to acknowledge its limitations and propose recommendations for future 

research endeavors. Firstly, the reliance on monthly data might not capture the full extent of the intricate relationships between the 

variables, as some economic indicators and policy changes may exhibit more pronounced effects over longer periods. Future studies 

could consider employing higher-frequency data or exploring alternative time frames to enhance the granularity and robustness of 

the analysis. Moreover, the study's scope is confined to the Nigerian context, which may limit the generalizability of the findings 

to other economies with distinct characteristics. Comparative analyses across multiple countries or regions could yield additional 

perspectives on the interplay between macroeconomic factors and inflationary pressures, enabling more comprehensive policy 

implications. Additionally, incorporating a broader set of variables, such as fiscal policy indicators, trade dynamics, or financial 

market factors, could provide a more holistic understanding of the determinants of inflation. Another potential limitation lies in the 

assumption of linearity inherent in the ARDL approach, despite the application of nonlinear causality testing. Future research could 

explore the implementation of nonlinear modeling techniques, such as regime-switching models or threshold autoregressive models, 

to capture potential asymmetries and nonlinearities in the relationships between the variables more explicitly. Furthermore, the 

study's reliance on specific data sources for variables like economic policy uncertainty and geographical risks could be further 

strengthened by triangulating with alternative data sources or employing alternative measurement approaches. Finally, as the study 

primarily focuses on the determinants of inflation, future research could delve deeper into the implications of inflationary dynamics 
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on various economic sectors, socioeconomic groups, and developmental indicators. Such analyses could inform targeted policy 

interventions and mitigation strategies to address the potential adverse consequences of inflation on economic growth, income 

inequality, and overall social welfare in Nigeria. 
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