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Abstract

The correlation between economic growth, trade openness, and inflation 
has been extensively studied over the years, yielding varied outcomes. Re-
cent disruptions caused by events such as the COVID-19 pandemic and the 
Russia-Ukraine war have significantly affected the global economy, resulting 
in a notable increase in inflation rates, particularly in developing countries. 
This study investigates the impacts of trade openness and inflation on the 
Ghanaian economy from 1990 to 2022. Employing the Autoregressive Dis-
tributed Lag (ARDL) bounds testing for cointegration and the Granger cau-
sality test for empirical analysis, the study reveals a mixed short-term effect, 
showing both positive and negative impacts of trade openness and inflation 
on economic growth in Ghana. While no long-term effect of trade openness is 
observed, inflation is found to have a negative long-term influence on growth. 
Additionally, the results of the Granger causality test suggest a unidirectional 
causal relationship between trade openness and economic development.
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Introduction 

Economic development within a nation is often shaped by a multitude of mac-
roeconomic factors (Musa, 1974; Dachito & Minyahil, 2017; Cooke, 2010; Ahmad et 
al., 2012). Particularly in developing economies, high inflation rates and trade limita-
tions wield significant influence, directly impacting living standards. Globalization, 
which fosters economic integration across nations, magnifies the repercussions of 
economic shocks experienced in developed nations on a global scale. Recent dis-
ruptive events like the COVID-19 pandemic and the Russia-Ukraine conflict have 
significantly hindered economic progress worldwide, with emerging economies, 
notably those in Africa, bearing a substantial brunt. Governments, irrespective of 
their developmental stage, acknowledge trade openness and inflation as pivotal 
determinants of economic activity (Yaya, 2017). Several nations implemented ro-
bust economic policies to leverage the beneficial aspects of trade openness and 
inflation. An essential observation is the positive contribution of trade openness to 
economic expansion. Proponents of the spillover theory argue that trade openness, 
intertwined with diminishing prices, has the potential to counteract inflation. This 
theory posits that trade openness fosters the dissemination of managerial exper-
tise, novel technologies, and employment opportunities, thereby facilitating knowl-
edge transfer, broadening the spectrum of available commodities, and promoting 
the cultivation of economies of scale and the exploitation of comparative advan-
tages (Lippoldt, 2010; Barro & Sala-i-Martin, 1997; Rivera-Batiz & Romer, 1991). 

Furthermore, trade openness precipitates the reallocation of resources to-
wards the growth of productive enterprises, thereby edging out unproductive en-
tities from the market (Romer, 1993). Conversely, an opposing viewpoint posits 
the concept of temporal consistency in conjunction with the association between 
openness and inflation. According to this perspective, economies with open trade 
policies tend to exhibit lower inflation rates compared to those with stringent 
trade agreements. Trade engagement with developed nations is perceived as par-
ticularly advantageous for emerging economies. The principal rationale underlying 
frequent advisories from international organizations and governments to devel-
oping economies to embrace trade liberalization policies is the envisaged benefits 
(Haussmann et al., 2007). Nevertheless, the adoption of trade liberalization poli-
cies by numerous developing nations, commencing in the late 1970s and entailing 
the elimination of non-tariff trade barriers and reduction of import and export 
tariffs, may have adverse effects on the economic development of nations pro-
ducing low-quality goods (Yaya, 2017). This study endeavours to explore the nexus 
between inflation, trade openness, and economic development in Ghana through 
a multivariate approach. Ghana, amidst numerous episodes of military governance 
since the beginning of its independence in 1957, has encountered challenges in 
economic growth (Abel, 2012). Despite experiencing peak inflation rates in the 
early 1980s, Ghana emerged as one of Africa’s success stories in the late 1980s 
and early 1990s, fueled by structural reforms and economic recovery (Charles & 
Richard, 2018). 
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However, macroeconomic fundamentals deteriorated due to suboptimal do-
mestic policies and external constraints on fiscal and monetary realms, culmi-
nating in inflationary spikes, soaring borrowing costs, and currency depreciation 
against foreign currencies (Samuel et al., 2017). Subsequent to the enactment of 
the 1992 constitution, ensuring democratic governance and seamless power tran-
sitions, Ghana’s economy demonstrated a lower inflation trajectory in the 2000s 
relative to the preceding decades. The successful democratic transition in 2000 
underscores ongoing strides in the reform agenda (Emmanuel et al., 2015). Never-
theless, notwithstanding the continuous implementation of sound macroeconom-
ic policies, the Ghanaian economy experienced significant growth in 2017 (Qunxi 
et al., 2021). Ghana’s GDP growth stood at 8.13%, but during the peak of the COV-
ID-19 pandemic, growth decreased to 0.51% in 2020, subsequently declining in the 
following years due to pre-existing imbalances and external shocks from the Rus-
sia-Ukraine conflict. The fallout from this conflict, coupled with macroeconomic 
uncertainties and tightened global financial conditions, precipitated a full-blown 
economic downturn in 2022, halting the post-COVID-19 economic resurgence. 

The Ghanaian economy grapples with challenges stemming from elevated infla-
tion rates and sluggish economic expansion. The recent performance in economic 
growth, coupled with high inflation rates and trade openness, prompts inquiries: 
Is there a substantial relationship between economic growth, inflation, and trade 
openness? If so, does this relationship exhibit positivity or negativity in both short- 
and long-term scenarios? This study endeavours to address these questions with-
in the context of the Ghanaian economy, utilizing the Autoregressive Distributed 
Lag (ARDL) bounds testing to scrutinize the short- and long-term relationships 
between economic growth, inflation, and trade openness. The subsequent sec-
tions of this study are structured as follows: literature review in section two, meth-
odology in section three, results and discussion in section four, and conclusion in 
section five.

1. Literature review

There have been numerous studies on inflation, trade openness, and real effec-
tive exchange rates, employing various methodologies and yielding diverse con-
clusions. This review focuses on past empirical works related to the current study. 
In a study by Emmanuel et al. (2015), the authors employed the Johansen cointe-
gration test, the vector error correction model (VECM), and the Granger causal-
ity test to examine the effect of foreign direct investment (FDI), exchange rate, 
and inflation on economic growth in Ghana from 1980 to 2013. They established 
a long-run relationship between the variables and economic growth, concluding 
that the exchange rate and FDI negatively influence growth, whereas inflation pos-
itively impacts it. Mustapha et al. (2013) used the Autoregressive Distributed Lag 
(ARDL) bounds testing method to investigate the determinants of the real ex-
change rate in Ghana from 1985 to 2010, considering inflation. The study found 
that inflation positively impacts the real exchange rate in the long-run, but has  
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a negative influence in the short-run, suggesting that inflation depreciates the real 
exchange rate in the short-term but appreciates it in the long-term. Charles and 
Richard (2018) examined the impact of exchange rate and inflation on stock mar-
ket returns in Ghana from 2000 to 2013 using the ARDL bounds test cointegra-
tion method. Their findings indicated a short- and long-term relationship between 
stock market returns and exchange rates. Similarly, Samuel et al. (2017) explored 
the relationship between exchange rate policy adjustment and inflation in Ghana 
from 1965 to 2015 through the ARDL approach. Their results showed that both 
long- and short-run devaluations of the currency are inflationary. Eunice (2019) 
applied autoregressive conditional heteroscedasticity (ARCH) and generalized au-
toregressive conditional heteroscedasticity (GARCH) to investigate exchange rate 
volatility and its effect on economic growth in Ghana from 1983 to 2010. The au-
thor concluded that exchange rate volatility negatively affects economic growth 
in both the short- and long-run. Additionally, Abel (2012) examined the connec-
tion between the real exchange rate and economic growth in Ghana from 1980 to 
2010 using the Johansen cointegration test and the error correction model. Their 
empirical findings indicated a significant long-term relationship between the real 
exchange rate and economic growth, suggesting that the real exchange rate posi-
tively impacts GDP.

Conversely, Sadia et al. (2014) studied the role of trade openness, inflation, 
FDI, and exchange rate on economic development in Pakistan from 1980 to 2011 
through the dynamic least squares method. Their findings indicated a negative 
effect of trade openness and inflation on economic growth. Rana (2016) examined 
the relationship between trade openness and inflation in Turkey from 1980 to 2011 
using the ordinary least squares (OLS) method. The findings showed a negative 
correlation between trade openness and inflation towards economic growth. Yaya 
(2017) investigated the impact of trade openness on economic growth in Cote 
d’Ivoire from 1965 to 2014 through the ARDL model and the Toda and Yamamoto 
Granger causality test. The outcome indicated that trade openness positively influ-
ences economic growth in both the short- and long-run. Chhabra and Alam (2020) 
studied the factors influencing inflation and trade openness in India from 1974-
1975 to 2015-2016 using the ARDL bounds testing method. The authors concluded 
that there is a positive relationship between trade openness and inflation. Sulehri 
and Khan (2020) examined the relationship between inflation and trade openness 
in Pakistan from 1980 to 2014 using the ARDL method. The study found no long-
run linkage between trade openness and inflation towards economic growth. 

Qunxi et al. (2021) investigated the connection between trade openness and 
economic development in China under the exchange rate changes from 1994 to 
2008 through the ARDL method. Their findings confirmed a positive influence of 
trade openness on the quality of economic growth in both the short- and long-run. 
Muhammad and Benedict (2018) examined the impact of trade openness on eco-
nomic development in Nigeria from 1981 to 2017 through the OLS approach. The 
results indicated that trade positively impacts economic growth. Aboubacar et al. 
(2014) assessed the impact of real exchange rate and trade openness on econom-
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ic growth in Niger from 1980 to 2013 using the Johansen cointegration test and 
the VECM. The findings found a long-term relationship between the variables and 
a positive impact of the real exchange rate and trade openness on growth. Henok 
(2015) investigated the relationship between trade policy and economic growth 
in Sub-Saharan African countries from 2000 to 2008 through the panel method.  
The empirical results showed that trade openness stimulates economic develop-
ment. Pam (2016) studied how trade openness influences economic growth in de-
veloping economies in Sub-Saharan Africa from 1980 to 2012 using the pooled 
mean group approach. The empirical outcome showed that a trading threshold ex-
ists below which greater trade openness has a favourable effect on economic de-
velopment, but above which its effect decreases. Agyei and Idan (2022) assessed 
the role of institutions in trade openness on economic growth in Sub-Saharan 
Africa from 1996 to 2017 using the system general method of moment method. 
The findings showed that institutions strengthen the positive connection between 
trade openness and growth. As much of the above literature captures the select-
ed variables’ impact on economic growth before the COVID-19 pandemic and the 
Russia-Ukraine war, this study seeks to fill the gap by re-examining these variables’ 
current impacts on growth.

1.1. Recent sources of inflation in Ghana

Inflation, a phenomenon rooted in the pace of economic growth over a defined 
period, manifests as a continual escalation in the cost of living within an economy. 
This upward trajectory prompts a surge in the demand for currency, consequently 
diminishing its current value and eroding purchasing power (Prateek et al., 2022). 
In recent years, numerous developing economies, including Ghana, have grappled 
with heightened inflation rates, exacerbated by the interconnectedness of the 
global economy and the disruptive impacts of events such as the COVID-19 pan-
demic and the Russia-Ukraine war (Allam et al., 2022). Supply chain disruptions 
and fluctuations in commodity markets have severely unsettled macro-financial 
stability and growth, further complicating the policy environment for nations in 
the process of post-pandemic recovery. The persistent elevation of inflation is an-
ticipated, stemming from imbalances in supply and demand and continued poli-
cy interventions implemented during the pandemic, which have already induced 
inflationary pressures in various countries (IMF, 2022). Ghana, over the past few 
decades, has consistently contended with elevated inflation rates as shown in Fig-
ure 1, indicative of insufficient management of inflationary concerns. The Ghana-
ian economy witnessed extreme inflationary periods from the late 1970s through 
2009, reflecting ineffective financial management until 1983 (Nchor & Darkwah, 
2015). Heightened budget deficits precipitated rapid expansions in domestic cred-
it and broad money, leading to discrepancies between official and parallel market 
exchange rates, and exacerbating inflation and external imbalances (Ishan et al., 
1991). Notably, the inflation rate persistently lingered around double digits, aver-
aging 32 per cent annually. However, a pivotal shift occurred in 2007 when Ghana 
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emerged as one of the pioneering emerging market economies and low-income 
nations to formally adopt inflation targeting (Michael et al., 2020). This strategic 
move followed government initiatives aimed at mitigating the fiscal deficit, which 
had soared to record highs in 2008 amidst the economic crisis of 2009. 

The Russia-Ukraine conflict in 2022 compounded Ghana’s economic challenges, 
as it witnessed a sharp upsurge in crude oil prices. Given that crude oil constitutes 
a major revenue stream for Ghana through exports, the escalating prices contrib-
uted to heightened inflation and increased energy costs. Moreover, the surge in 
domestic gas prices and transportation expenses exerted additional strain, im-
pacting various sectors, including food supply chains, thus perpetuating ongoing 
inflationary trends (GSS, 2023). The current inflationary climate in Ghana can be 
attributed to escalating food costs, initially spurred by panic buying preceding the 
COVID-19 lockdown in 2020 (GSS, 2023). Subsequent spikes in mid-2021 were 
driven by challenges in oil prices and delayed rainfall attributed to climate change. 
Furthermore, the depreciation of the Ghanaian Cedi, now among the world’s 
poorest-performing currencies, remains a significant contributing factor to infla-
tion. The Cedi’s devaluation translates into heightened import costs, ultimately 
passed on to domestic consumers, exacerbating already elevated prices of food 
and transportation (Zubairu et al., 2024). The repercussions of the COVID-19 out-
break and surging global oil prices have further aggravated the depreciation of the 
Cedi. Exchange rates and inflation share an intimate relationship, where fluctua-
tions in one invariably affect the other. In 2022, the Ghanaian Cedi’s value against 
the US dollar plummeted by more than half, amplifying the cost of imported goods 
and contributing to inflationary pressures (GSS, 2023). The consequent decline 
in the purchasing power of the Cedi brought about a reduction in exchange rates.  
As of January 2023, the annual inflation rate stood at 53.6 per cent, as determined 
by the Consumer Price Index (CPI). Although there was a marginal decrease in 
the country’s inflation rate to 40.1% in August year-over-year from 43.1% in July, it 
remains significantly higher than the central bank’s targeted range of 6% to 10%. 
Figure 1 depicts historical data on Ghana’s inflation rate (GSS, 2023).

Figure 1. Inflation rate in Ghana from 1990-2022

Source: Author’s calculations
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2. Methodology

This part explains the method employed in this study. It covers the data and 
model parameter estimation approach applied. The model estimation used in the 
study is based on the endogenous growth theory that supports the investigation 
of the linkage between GDP per capita, real effective exchange rate, trade open-
ness, and inflation toward economic growth.

2.1. Data source and econometric method

Data utilized in this study were sourced from the World Bank covering the pe-
riod from 1990 to 2022. This timeframe was selected for its availability of uni-
form data across all selected variables, namely Gross Domestic Product (GDP) per 
capita, real effective exchange rate, trade openness, and inflation rate. Notably, 
this period encompasses significant global economic events such as the 2008 
global financial crisis and the COVID-19 pandemic, which greatly impacted eco-
nomic growth worldwide. In the analysis, GDP per capita is defined as the nomi-
nal GDP measured in current prices (in United States dollars) divided by the total 
population. The real nominal effective exchange rate, on the other hand, serves 
as a measure of a currency’s value against a weighted average of other foreign 
currencies, divided by the price deflator. The inflation rate is assessed through 
the Consumer Price Index, reflecting the percentage change in prices of goods 
and services consumed by households. Trade openness, a key metric indicating 
the significance of foreign transactions relative to domestic ones, is often meas-
ured using the trade-to-GDP ratio (OECD, 2011). It is calculated as the average of 
trade, comprising the aggregate of exports and imports of goods and services, 
relative to GDP. For the purposes of modelling in this study, GDP per capita is 
utilized as the dependent variable. However, the variables were transformed into 
natural logarithms to ensure proper model specification as indicated in Equation 1. 

                     (1)

Where GDPpc represents the gross domestic product per capita, Reer indicates 
the real effective exchange rate, Top stands for trade openness, and Infla repre-
sents the inflation rate.  and are the estimated coefficients of the explana-
tory variables. The subscript t represents time. 

2.2. Estimation technique 

To evaluate the short- and long-term relationships between economic growth, 
real effective exchange rate, trade openness, and inflation rate, the study utilized 
the Autoregressive Distributed Lag (ARDL) bound testing method. In this analysis, 
particular emphasis was placed on the inflation rate and trade openness due to 
their pronounced impact on the Ghanaian economy. The choice of employing the 
ARDL method stemmed from its capability to capture both the short- and long-
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run effects of the specified variables on economic growth. One of the notable ad-
vantages of the ARDL approach is its applicability to situations where the variables 
exhibit a mix of I (0) and I (1) processes, particularly in cases of limited sample sizes 
(Ang, 2007; Tong et al., 2020). The ARDL model to represented by Equation 2. 

       (2)

However, to ascertain the presence of cointegration using the ARDL model, the 
approach outlined by Pesaran and Shin (1999) and Narayan (2005) is adopted. This 
method involves assessing a long-run relationship among the variables. Specifical-
ly, the F-statistic of the correlation coefficient is compared with the critical value 
of the ARDL cointegration coefficient of the maximum asymptotic F-statistic to 
determine whether to accept or reject the null hypothesis (Pesaran et al., 2001). 
Given the constraints of a limited sample size, the principle proposed by Narayan 
(2005) for identifying cointegration among the variables is employed in this 
study. The ARDL bound testing cointegration model is represented by Equation 3. 

         (3)

Where β, φ, µ, and ϕ indicate the short-run coefficients to be estimated, where-
as , , and are the long-run coefficient. The presence of cointegration can 
be gathered when the null hypothesis ( ) is rejected against the 
alternative hypothesis ( ). Δ represents the difference operator. 
Conclusions are drawn based on both the upper and lower critical bounds of the 
test. The lower critical bound assumes that all series are I (0), whereas the upper 
critical bound assumes that all series are I (1). If the F-statistic is higher than the 
upper critical bound, it indicates cointegration among the series. Conversely, if 
the F-statistic is lower than the lower critical bound, it suggests no cointegration. 
When the F-statistic is between the lower and upper critical bounds, the cointe-
gration status is considered inconclusive. However, it is crucial to estimate the 
error correction model as well, as it offers insights into the short-term dynamics 
leading to the long-run. Within the error correction model framework, variables 
are reintroduced in an ARDL error correction model setup, and causal relation-
ships are examined to understand short-term changes among the variables (Engle 
& Granger, 1987). The estimated error correction model is depicted in Equation 4. 

              (4)

Where represents the error correction term. The symbol δ indicates the 
speed of adjustment from the short-run dynamics to the long-run relationship. 
The restriction under the error correction model states that the error correction 
coefficient must be negative and statistically significant to confirm a long-run rela-
tionship among the variables. 
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2.3. Trend analysis of variables under consideration

The top left chart in Figure 2, labelled GDP per capita, shows a clear upward 
trend with fluctuations from 1990 to 2022, indicating that the GDP per capita is 
increasing over time. This is a positive sign of economic growth, suggesting im-
provements in the average standard of living and economic well-being of the pop-
ulation. The fluctuations represent periods of rapid economic expansion followed 
by short-term slowdowns or contractions, which could be due to economic cycles, 
policy changes, or external factors such as global economic conditions. The top 
right chart, labelled inflation rate, exhibits high volatility with no clear long-term 
trend. This indicates that the inflation rate fluctuates significantly, reflecting pe-
riods of high and low inflation. Such volatility can lead to economic uncertainty, 
affecting consumer spending, investment decisions, and monetary policy. Stable 
inflation is crucial for economic stability, and significant fluctuations can erode 
purchasing power and economic confidence, presenting challenges for policymak-
ers. The bottom left chart, labelled real effective exchange rate (REER), shows a 
downward trend with noticeable fluctuations. A decreasing REER suggests that 
the currency is depreciating in real terms against a basket of other currencies, 
adjusted for inflation. The fluctuations indicate periods of relative strength and 
weakness in the currency’s value. A declining REER can make a country’s exports 
more competitive, potentially boosting the trade balance, but it can also increase 
the cost of imports, contributing to domestic inflation. The bottom right chart, la-
belled trade openness, displays significant fluctuations with a slight upward trend. 
This indicates that the degree to which the country is open to international trade 
is increasing over time, with periods of more or less trade activity. Increasing trade 
openness generally promotes economic growth by allowing access to larger mar-
kets, advanced technologies, and greater competition. The fluctuations might re-
flect changes in trade policies, global trade conditions, or economic cycles, high-
lighting variable trade activity over the period.
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Figure 2. Trend analysis of GDP per capita, real effective exchange rate, inflation rate and 
trade openness

Source: Author’s calculations

3. Results and discussions 

The descriptive statistics and correlation matrix provide valuable insights into 
Ghana’s economic performance and the interrelations between key indicators. The 
descriptive statistics display the distribution and variability of the data for GDP per 
capita, real effective exchange rate, trade openness, and inflation rate in Table 1. 
For GDP per capita (GDPC), the mean and median values are $6.673 and $6.786, 
respectively, suggesting a relatively stable average income level. The wide range 
between the minimum and maximum values ($5.533 to $7.767) indicates consider-
able variability in economic prosperity over the observed period. The real effective 
exchange rate exhibits a mean of 4.551 and a median of 4.545, with a standard 
deviation of 0.211, indicating relatively low variability in exchange rate fluctuations. 
The negative skewness (-0.156) suggests a slight left-skewed distribution, imply-
ing more frequent occurrences of lower exchange rates. The negative correlation 
(-0.668) with GDP per capita indicates a potential trade-off between exchange 
rate stability and economic growth. Trade openness displays a mean of 4.271 and 
a median of 4.257, with a moderate standard deviation of 0.252, suggesting mod-
erate variability in the degree of openness to international trade. The weak nega-
tive correlation (-0.202) with GDP per capita suggests that increased trade open-
ness may not necessarily lead to higher economic prosperity in Ghana during the 
observed period. The inflation rate exhibits a mean of 18.778% and a median of 
15.120%, with a high standard deviation of 12.204%, indicating significant variability 
and volatility in price levels. The negative correlation (-0.518) with GDP per capita 
suggests a potential inverse relationship between economic growth and inflation, 
highlighting the importance of price stability for sustained development.
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Table 1. Descriptive statistics and correlation matrix

lnGDPpc lnReer lnTop lnInfla

Mean 6.673 4.551 4.271 18.778

Median 6.786 4.545 4.257 15.120

Maximum 7.767 4.969 4.754 59.460

Minimum 5..533 4.206 3.749 0.410

Std.Dev. 0.811 0.211 0.252 12.204

Skewness 0.079 0.156 -0.164 1.509

Kurtosis 1.299 2.158 2.636 5.420

Jarque-Bera 4.012 1.107 0.331 20.598

Prob. 0.134 0.574 0.847 0.000

Sum 220.215 150.190 140.955 619.650

Sum Sq.Dev. 21.062 1.431 2.047 4765.981

Observation 33 33 33 33

Correlation matrix

lnGDPpc 1

lnReer -0.668 1

lnTop -0.202 -0.243 1

lnInfla -0.518 0.271 -0.127 1

Source: Author’s calculation

The negative correlation between GDP per capita and the real effective ex-
change rate (-0.668) suggests that as the exchange rate appreciates, there tends 
to be a decrease in GDP per capita, indicating a potential adverse impact of cur-
rency strength on economic growth. Similarly, the negative correlation between 
GDP per capita and inflation rate (-0.518) implies that higher inflation rates may 
be associated with lower levels of economic prosperity, as rising prices erode pur-
chasing power and constrain consumption and investment activities. 

3.1. Stationarity Test

To ascertain the properties of the series, the Augmented Dickey-Fuller (ADF) and 
Phillips-Perron (PP) tests are commonly utilized. These tests determine whether 
a time series possesses a unit root, which indicates non-stationarity and suggests 
that the series follows a random walk process. In the context of this study, Dickey 
and Fuller (1979) and Phillips and Perron (1988) provided foundational insights into 
unit root testing. Table 2 presents the results of the ADF and PP tests conducted 
on the variables. The findings reveal that GDP per capita, real effective exchange 
rate, and trade openness exhibit unit roots at the level, indicating non-stationarity. 
However, these variables become stationary at first-order differences, signifying 
integration at an order of one I (1). Conversely, inflation is stationary at the level, 
suggesting that it does not possess a unit root and is integrated at order zero I (0).
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Table 2. Unit root test

Variable Level ADF PP

lnGDPpc 0 -0.308 -0.397

lnGDPpc 1 -4.667*** -4.669***

lnReer 0 -1.798 -1.733

lnReer 1 -5.060*** -5.338***

lnTop 0 -2.309 -2.308

lnTop 1 -4.965*** -5.354***

lnInfla 0 -3.195** -3.143**

Note: *p < 0.1; **p < 0.05; ***p < 0.01
Source: Author’s calculation

3.2. ARDL bound test cointegration

To determine the optimal lag length for the variables, various information cri-
teria were examined, following the methodology outlined in previous studies by 
Olayungbo (2021) and Shahbaz et al. (2013). The study employed automatic lag 
selection based on the Akaike Information Criterion (AIC) to determine the ap-
propriate lag order for our model. The lag selection based on the AIC produced  
a lag of 3 for the real effective exchange rate and 4 for trade openness and inflation 
rate. The ARDL bounds test for cointegration presents a test statistic (F-statistic) 
value of 9.500, which can be seen in Table 3. In the context of significance levels 
of 10%, 5%, and 1%, the critical values for the F-statistic are provided. The values 
for I (0) and I (1) are also included, representing the orders of integration for the 
variables involved in the test. For example, at the 10% significance level, the critical 
value for I (0) is 2.37, and for I (1), it is 3.2. Similarly, at the 5% significance level, 
the critical values are 2.79 for I (0) and 3.67 for I (1). Finally, at the 1% significance 
level, the critical values are 3.65 for I (0) and 4.66 for I (1). The F-statistic, which 
measures the strength of cointegration, is reported as 9.500. This value exceeds 
the critical values at all common significance levels (10%, 5%, and 1%) for both I (0) 
and I (1), indicating significant evidence of cointegration between the variables ex-
amined. Therefore, the null hypothesis of no cointegration is rejected, suggesting 
the presence of a long-run relationship among the variables. 

Table 3. ARDL bounds test cointegration results

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

F-statistic 9.500 10% 2.37 3.2

5% 2.79 3.67

1% 3.65 4.66

Note: The AIC selection criterion (1,3,4,4)
Source: Author’s calculations
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3.3. ARDL long- and short-run results

The long-run results, as presented in Table 4, provide insights into the relation-
ship between the explanatory variables and GDP per capita in Ghana. The real 
effective exchange rate coefficient of (4.84), its lack of statistical significance, in-
dicates that it does not have a significant impact on Ghana’s GDP per capita. How-
ever, the positive coefficient suggests a potential positive association, albeit not 
robust due to the lack of statistical significance. This could imply that changes in 
the real effective exchange rate may have some influence on economic growth, 
but the relationship is not firmly established. Similarly, the coefficient for trade 
openness (-1.45) is not statistically significant, indicating that trade openness does 
not have a significant impact on economic growth in the long-run. Despite this lack 
of significance, the negative coefficient suggests a potential adverse relationship 
between trade openness and GDP per capita over the long-term. This implies that 
increasing trade openness may not necessarily lead to higher economic growth in 
Ghana, contrary to expectations. In contrast, the coefficient for the inflation rate 
(-0.20) is statistically significant at the 5% level, indicating its influence on Ghana’s 
economic growth. The negative coefficient suggests that higher inflation rates are 
associated with lower GDP per capita, reflecting an adverse impact on economic 
growth. These findings are consistent with previous studies by Faraji and Kenani 
(2013) and Atigala et al. (2022), which also highlighted the detrimental effect of 
inflation on economic growth. 

Table 4. ARDL estimated results

Coefficient Std. Error t-statistic Prob.

Long-Run

 lnReer 4.844 3.789 1.278 0.223

lnTop -1.449 0.932 -1.554 0.144

lnInfla -0.201** 0.083 -2.403 0.032

Constant -4.575 16.428 -0.278 0.785

Short-Run

∆ lnReer 1.279*** 0.189 6.779 0.000

∆ lnReer (-1) 0.202 0.198 1.018 0.327

∆ lnReer (-2) -0.331 0.199 -1.663 0.120

∆ lnTop -0.498*** 0.101 -4.927 0.000

∆ lnTop (-1) 0.101 0.110 0.918 0.376

∆ lnTop (-2) -0.054 0.110 -0.485 0.636

∆ lnTop (-3) 0.356*** 0.089 3.979 0.002

∆ lnInfla -0.007*** 0.002 -4.459 0.001

∆ lnInfla (-1) 0.009*** 0.003 3.867 0.002
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Coefficient Std. Error t-statistic Prob.

∆ lnInfla (-2) 0.007*** 0.002 3.879 0.002

∆ lnInfla (-3) 0.005*** 0.002 3.145 0.008

ECTt-1 -0.109*** 0.014 -7.881 0.000

Diagnostic test

χ2 Normality 0.474 0.789

χ2 Serial 0.656 0.262

χ2ARCH 0.099 0.905

χ2 Reset 2.015 0.071

R-squared =0.92 Durbin-Watson stat 
=1.872

Note: *p < 0.1; **p < 0.05; ***p < 0.01; the AIC selection criterion (1,3,4,4)
Source: Author’s calculations

Table 4 displays the short-run error correction results derived from the esti-
mation of the ARDL model. The R-squared coefficient indicates that 92% of the 
changes in GDP per capita can be explained by the independent variables included. 
The simultaneous coefficient of (1.27) of the real effective exchange rate is statis-
tically significant at the 1% level, indicating its significant influence on Ghana’s eco-
nomic growth in the short-run. This suggests that an increase in the real effective 
exchange rate is associated with a rise in GDP per capita, aligning with the find-
ings of Mori et al. (2012). However, the simultaneous coefficients for the previous  
1 year and 2 years of the real effective exchange rate are not statistically significant, 
indicating that their impact on the Ghanaian economy’s growth is not significant. 
In contrast, the simultaneous coefficient of trade openness is significant at the  
1% level, indicating its influence on economic development in the short-run. How-
ever, while the simultaneous coefficient for the previous 1-year lag and the nega-
tive coefficient for the previous 2-year lag of trade openness are non-significant, 
suggesting no significant impact on GDP per capita, the simultaneous coefficient 
for the previous 3 years is statistically significant at the 1% level, suggesting a pos-
itive impact on development. This mixed effect of trade openness in the short-run 
supports the findings of Khalid (2016). 

Regarding inflation, the simultaneous coefficient is significant at the 1% level, in-
dicating a negative impact on GDP per capita. This implies that a percentage-point 
change in the inflation rate leads to a decrease in economic growth in Ghana. How-
ever, the simultaneous coefficients for the previous 1 year, 2 years, and 3 years of 
inflation rate positively influence GDP per capita, indicating that previous inflation 
rates influence the current economic growth. This mixed effect of inflation con-
firms the results from Celil et al. (2016). Furthermore, the error correction term 
coefficient is statistically significant at the 1% level with a negative sign, suggesting 
a return to equilibrium following short-term shocks in the variables. The coeffi-

Table 4 continued
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cient implies that there is an annual correction in the variation of the dependent 
variable in the occurrence of disequilibrium, supporting the notion of an adjust-
ment towards equilibrium in the long-run (Appiah, 2018). Furthermore, the error 
correction term is anticipated to have a negative sign, indicating a long-term return 
to equilibrium following short-term shocks in the variables (Appiah, 2018). The er-
ror correction term coefficient (-0.109) is statistically significant at a 1% level. This 
suggests that, in terms of a deviation from equilibrium, the target variable needs 
to adjust by 10.9% in the preceding year. Therefore, the error correction term im-
plies that there is an annual correction in the variation of the dependent variable 
in the occurrence of a disequilibrium. This correction mechanism underscores the 
model’s ability to capture the adjustment process towards long-term equilibrium 
following short-term fluctuations, ensuring the stability of the economic system 
over time. Moreover, the diagnostic tests in Table 4 on correct specification (Ram-
sey reset), normality of residuals, serial correlation, and autoregressive conditional 
heteroscedasticity (ARCH) indicate that the estimated model is stable. The p-val-
ues for these tests are insignificant, suggesting that the model meets the criteria 
for correct specification, normality of residuals, absence of serial correlation, and 
absence of ARCH, ensuring the stability of the estimated model. In this study, the 
recursive CUSUM and recursive CUSUMSQ tests were employed to evaluate the 
stability of the ARDL model estimated. These tests are commonly used to assess 
the reliability and consistency of estimated models over time. Figures 3 and 4 illus-
trate the results of these tests, showing how the lines representing the test sta-
tistics compare to a threshold, typically set at 5% (Borensztein et al.,1998). If the 
lines remain within this threshold, it indicates that the estimated model is stable 
and consistent throughout the study period. The findings from the recursive tests 
confirm the stability and consistency of the estimated model in this study, as the 
lines fall within the 5% threshold.

Figure 3. Cumulative sum of recursive residuals

Source: Author’s calculation
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Figure 4. Cumulative sum of squares of recursive residuals

Source: Author’s calculation

3.4. Granger causality test

The outcomes of the Granger causality test are presented in Table 6. Investi-
gating the causal relations among variables, as highlighted by Granger (1969) and 
Shahbaz et al. (2013), provides valuable insights into the future policy implications 
of empirical results. Rejecting the null hypothesis of no causality occurs when the 
p-value of the F-statistic is statistically significant. According to the correspond-
ing p-values of the F-statistic coefficients, a unidirectional causality from GDP per 
capita to the real effective exchange rate is established. Similarly, a unidirectional 
causality running from trade openness to GDP per capita is confirmed. Thus, an in-
crease in the trade ratio to GDP leads to a rise in economic development in Ghana. 
However, there is no evidence of a causal relationship between GDP per capita 
and the inflation rate. Additionally, a unidirectional causality from trade openness 
to the real effective exchange rate was found. There was a bidirectional causality 
between the real effective exchange rate and inflation in the Ghanaian economy. 
The findings from the causality test imply that the real effective exchange rate and 
inflation rate play significant roles in Ghana’s economic growth policies. The bidi-
rectional causality between the real effective exchange rate and inflation validates 
the findings from Emmanuel et al. (2015).

Table 6. Granger causality test results

Null Hypothesis F-Statistic Prob. Decision on H0

lnReer Granger cause lnGDPpc 2.028 0.151 Fail to reject

lnGDPpc Granger cause lnReer 4.874 0.015 Rejected

lnTop Granger cause lnGDPpc 3.162 0.059 Rejected

lnGDPpc Granger cause lnTop 1.101 0.347 Fail to reject

lnInfla Granger cause lnGDPpc 0.038 0.961 Fail to reject



Volume 19  |  Number 4  |  Winter 2024 Articles

85

Null Hypothesis F-Statistic Prob. Decision on H0

lnGDPpc Granger cause lnInfla 2.101 0.142 Fail to reject

lnTop Granger cause lnReer 3.478 0.042 Rejected

lnReer Granger cause lnTop 1.014 0.376 Fail to reject

lnInfla Granger cause lnReer 5.952 0.007 Rejected

lnReer Granger cause lnInfla 5.184 0.013 Rejected

lnInfla Granger cause lnTop 0.963 0.394 Fail to reject

lnTop Granger cause lnInfla 0.819 0.451 Fail to reject

Source: Author’s calculations

Conclusion and policy implications 

The examination of trade openness and inflation’s impact on economic growth has 
been a subject of extensive scrutiny among researchers, yielding varied outcomes in 
existing literature. The prevailing global economic uncertainties have notably cast 
shadows over the economic progress of numerous developing nations. This study 
delves into dissecting the ramifications of trade openness and inflation on Ghana’s 
economic trajectory spanning from 1990 to 2022. Utilizing a multivariate framework 
with trade openness, inflation, and the real exchange rate as explanatory variables, 
the empirical analysis employs the ARDL bounds testing method of cointegration 
to scrutinize the short- and long-term relationships between the dependent vari-
able (GDP per capita) and the independent variables. In the short-term, the study 
unveils a positive correlation between the real effective exchange rate and economic 
growth, while trade openness and inflation showcase diverse effects, oscillating be-
tween positive and negative impacts in the Ghanaian context. However, in the long-
haul, the findings underscore that inflation adversely affects economic development, 
whereas trade openness and the real effective exchange rate do not wield significant 
influences. Consequently, the results lend credence to the notion that elevated in-
flation rates impede economic growth, indicating Ghana’s susceptibility to external 
economic shocks. Additionally, alleviating the burden of import costs by addressing 
high taxes at ports can mitigate the cost burden borne by consumers. Given the dele-
terious impact of inflation on economic growth, prudent fiscal and monetary policies 
are recommended for implementation by the government, including the establish-
ment of an inflation threshold to uphold economic stability. Extending support to 
domestic enterprises through access to credit facilities at preferential interest rates 
can incentivize large-scale production for both domestic and export markets, ulti-
mately curbing the prices of imported goods and services. It is acknowledged that 
this study’s findings are contingent on annual data, which may not comprehensively 
encapsulate all factors influencing the variables. Future research endeavours could 
delve into additional factors contributing to elevated inflation rates and delve deeper 
into the significance of trade openness. Expanding the sample size through various 
methodologies could also enrich the analytical depth.

Table 6 continued
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