
Altwijry, Othman; Ṭāhir, Muḥammad

Article

The relationship between trade openness and the inflation
rate in Saudi Arabia: A cointegration approach

Economies

Provided in Cooperation with:
MDPI – Multidisciplinary Digital Publishing Institute, Basel

Suggested Citation: Altwijry, Othman; Ṭāhir, Muḥammad (2025) : The relationship between trade
openness and the inflation rate in Saudi Arabia: A cointegration approach, Economies, ISSN
2227-7099, MDPI, Basel, Vol. 13, Iss. 8, pp. 1-17,
https://doi.org/10.3390/economies13080216

This Version is available at:
https://hdl.handle.net/10419/329496

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3390/economies13080216%0A
https://hdl.handle.net/10419/329496
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Academic Editor: Bruce Morley

Received: 11 June 2025

Revised: 17 July 2025

Accepted: 22 July 2025

Published: 25 July 2025

Citation: Altwijry, O., & Tahir, M.

(2025). The Relationship Between

Trade Openness and the Inflation Rate

in Saudi Arabia: A Cointegration

Approach. Economies, 13(8), 216.

https://doi.org/10.3390/

economies13080216

Copyright: © 2025 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license

(https://creativecommons.org/

licenses/by/4.0/).

Article

The Relationship Between Trade Openness and the Inflation
Rate in Saudi Arabia: A Cointegration Approach
Othman Altwijry 1 and Muhammad Tahir 2,*

1 Department of Finance, College of Business and Economics, Qassim University, Buraidah 51452, Saudi Arabia;
othman@qu.edu.sa

2 Department of Economics, COMSATS University Islamabad, Abbottabad Campus,
Abbottabad 22060, Pakistan

* Correspondence: tahirm@cuiatd.edu.pk

Abstract

The relationship between trade openness and economic performance has been widely
debated and researched during the last several decades. However, the specific influence of
trade openness from the perspective of controlling the inflation rate is rarely researched
specifically for the Kingdom of Saudi Arabia (KSA). Accordingly, this research paper
attempts to test the influence of trade openness on inflation, focusing on KSA. The paper
utilizes historical data from 1975 to 2023 and employs the “Autoregressive Distributed
Lag (ARDL)” and “Nonlinear Autoregressive Distributed Lag (NARDL)” cointegration
techniques to assess the responsiveness of the inflation rate to increased trade openness.
The results of the ARDL demonstrated the positive influence that trade openness has on
inflation, which is a rejection of Romer’s hypothesis. The findings of the NARDL also
rejected Romer’s hypothesis by demonstrating a positive relationship between the positive
shocks in trade openness and the inflation rate. Similarly, our results illustrated a significant
negative impact of domestic industrialization and government expenditure on inflation.
Moreover, we found that the inflation rate in KSA is significantly dependent on economic
performance. Finally, our findings demonstrated that the natural resource sector is unable
to explain the inflationary pressure in KSA significantly.

Keywords: trade openness; inflation rate; government expenditures; ARDL; Saudi Arabia

1. Introduction
International trade openness has contributed to the economic performance of many

countries and regions during the last several decades. Both theoretical models of trade
and empirical studies have provided firm support to the trade-led growth hypothesis.
The seminal work of renowned researchers has provided convincing evidence about the
trade-led growth hypothesis (Dollar, 1992; Sachs & Warner, 1995; Edwards, 1998; Frankel &
Romer, 1999). Tahir and Azid (2015) demonstrated that the historical growth experience
of the Asian tigers and the recent growth performance of emerging economies is largely
dependent on their liberalized trade policies. Openness to international trade improves the
environment, enhances life expectancy, leads to productivity flourishing, and gives access
to advanced technologies and important inputs for production (Managi et al., 2009; Tahir,
2020; Tahir & Azid, 2015). The dominant message from the literature is that indeed trade
openness leads to flourishing of the growth performance of the host economies through
multiple channels.
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The growth-enhancing benefits of trade openness are well researched and widely
accepted in the literature. Romer (1993), in his seminal work, demonstrated that open
economies experience a relatively lower inflation rate. The negative influence of trade
openness on inflation is known as Romer’s hypothesis in the literature. Following the re-
search of Romer (1993), numerous quantitative studies have been conducted by researchers
to assess the validity of Romer’s hypothesis. However, empirical studies have produced
mixed results. Binici et al. (2012) demonstrated that the inflation rate responds negatively
to increased market competitiveness. However, it is a fact that increased market com-
petitiveness is largely dependent on openness to international trade. Some studies have
provided support for Romer’s hypothesis (Tahir et al., 2023; Salimifar et al., 2015; Samimi
et al., 2012), while some others have rejected Romer’s hypothesis (Chhabra & Alam, 2020;
Sepehrivand & Azizi, 2016; Munir et al., 2015). These studies show that the available
literature on the openness–inflation relationship is largely inconclusive due to inconsistent
and diverse findings.

The Kingdom of Saudi Arabia (KSA hereafter) is a resource-rich country located in
the Middle East, enjoying improving economic performance, partly due to its abundant
natural resources, over the years. KSA has exercised relatively liberalized trade policies,
particularly after gaining access to the World Trade Organization in 2006 (Ramady, 2009).
Like all other economies, KSA is also facing several challenges, including rising inflation
amid increased economic openness (Ali, 2024). Inflation in KSA has increased recently,
particularly after the COVID-19 pandemic. The current inflationary pressure in KSA can
be explained by several factors. For instance, Jazia and Khabbouchi (2024) demonstrated
empirically that external factors are more responsible for inflation in KSA as compared
to local factors. This means that external factors, such as the degree of trade openness,
could explain the observed inflation in KSA. It is a fact that increased trade openness
exposes the domestic economy to greater external shocks, such as supply disruptions
and uncertainties. The literature has shown that supply disruptions and increased trade
openness have increased inflation (Diaz et al., 2024; Chhabra & Alam, 2020), and KSA is
not an exception. However, the previous literature has not paid the required attention to
studying the impact of external factors such as trade openness on the level of the inflation
rate in KSA.

Amid this backdrop, this research study attempts to explore the influence of trade
openness on inflation in the framework of the well-known Romer hypothesis. KSA has
introduced relatively liberalized trade policies over the years. At the same time, it is also
a fact that KSA has faced inflationary pressure in recent years. Therefore, it is indeed
important to figure out whether trade openness is responsible for the observed inflationary
pressure in KSA. The motivation of focusing on KSA is that the previous literature has not
paid sufficient attention to testing the openness–inflation relationship for KSA. Therefore,
we expect that the policymakers of KSA will benefit significantly from the outcomes of this
study. In turn, policymakers will be in a better position to adopt suitable policy responses
to tackle the problem of the inflation rate amid increased trade openness.

The current study contributes to the literature in several ways. Firstly, this is the first
study on the relationship between trade openness and the inflation rate that focuses on KSA.
Hence, the outcomes of this study will add to the literature on KSA. Secondly, our study
uses advanced cointegration tools such as the ARDL model, which provides both short-run
and long-run impacts of independent variables on the dependent variable. It is possible
that the rate of inflation may respond differently to variations in the independent variables
in the short run and long run. Thirdly, in contrast to previous studies, our analysis is based
on historical time-series data spanning from 1975 to 2023 to provide robust and consistent
evidence about the exact relationship between trade openness and the inflation rate.
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The remaining part of this article is split into several interconnected sections. Section 2
presents commentary on the relevant literature. The modeling and estimation strategies are
included in Section 3. Section 4 is devoted to the presentation of the results and discussion
of the results. Section 5 includes the results of a robustness exercise. Section 6 includes
summary remarks, research implications, limitations, and future research directions.

2. Relevant Literature
The openness–inflation relationship has received noticeable attention worldwide from

researchers, policy practitioners, and government authorities during the last few decades.
Romer (1993) demonstrated an inverse relationship between openness and the inflation rate
which is robust and quantitatively large. He concluded that open economies experience a
relatively low level of inflation. The negative influence of openness on inflation is known
as Romer’s hypothesis in the literature.

Some empirical studies have provided firm support for the traditional Romer hy-
pothesis. For example, utilizing data for the Turkish economy for the period 1980–2011,
Atabay (2016) confirmed the presence of Romer’s hypothesis by establishing a negative
relationship between trade openness and the inflation rate. Similarly, for China, Tahir et al.
(2023) provided support for Romer’s hypothesis. Salimifar et al. (2015) confirmed Romer’s
hypothesis for Iran. Samimi et al. (2012) used the KOF index of globalization as a measure
of trade openness and confirmed the validity of Romer’s hypothesis by establishing an
inverse relationship between openness and inflation. Finally, Binici et al. (2012) focused
on the OECD economies and endorsed that trade openness impacts inflation through the
channels of productivity and market competitiveness.

On the other hand, some recent empirical studies have questioned the validity of
Romer’s hypothesis. For instance, Sepehrivand and Azizi (2016) focused on D-8 economies
and employed panel data techniques on data for the period 2001–2013. Their quantita-
tive results rejected Romer’s hypothesis by displaying a positive relationship between
trade openness and the inflation rate. Similarly, in the context of the Indian economy,
Chhabra and Alam (2020) provided evidence against Romer’s hypothesis by applying the
ARDL technique of cointegration. Moreover, utilizing panel data of selected South Asian
economies, Munir et al. (2015) questioned the validity of Romer’s hypothesis by displaying
an insignificant relationship between openness to trade and the inflation rate. Zakarıa
(2010) used data from Pakistan from 1947 to 2007 and rejected Romer’s hypothesis by
showing a positive relationship between openness to trade and the inflation rate. Finally, in
the context of MENA members, Lotfalipour et al. (2013) demonstrated a positive influence
of openness on the inflation rate and hence rejected the conventional Romer hypothesis.

A strand of the literature has focused on GCC economies to study the dynamics
of the inflation rate. In this regard, Raggad and Ben-Salha (2025) focused on the GCC
nations and applied advanced econometric methods for exploring the dynamics of inflation.
Their findings highlighted the presence of significant time variation in inflation spillovers.
Similarly, Rashad et al. (2023) examined the drivers of the inflation rate using data from
Dubai. Their quantitative analysis revealed that Dubai’s inflation is impacted positively by
the transport cost associated with the CPI. Kandil and Morsy (2011) provided evidence that
inflation in major trading partners is the principal cause of inflationary pressure in GCC
economies. Hemmati et al. (2023) conducted research to identify the factors of inflation by
focusing on data from Iran from 1978 to 2019. Their findings showed that inflation in Iran
could be explained by money supply, depreciation of currency, and sanctions.

Some researchers have conducted quantitative studies for assessing the factors deter-
mining inflation in KSA. In this regard, Naseem (2018) empirically proved that exports,
imports, money supply, and the exchange rate are the significant determinants of inflation
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in KSA. Similarly, Alnefaee (2018) showed that inflation in KSA positively responds to
money, oil prices, and demand conditions and negatively responds to the exchange rate.
Moreover, Ramady (2009) concluded that money supply, depreciation of currency, and the
interest rate are responsible for inflationary pressure in KSA. Furthermore, Belloumi et al.
(2023) used data from KSA and concluded that higher oil prices are responsible for the in-
flationary pressure in KSA. Lastly, Albahouth (2025) applied the ARDL methodology using
quarterly data and demonstrated that oil prices and money supply have increased inflation.

In summary, it can be concluded that only a few studies have been conducted to
explore the determinants of the inflation rate in KSA. However, the specific impact of
openness on inflation has not been investigated comprehensively. The present study is
interested in carrying out a comprehensive quantitative study and figuring out the true
relationship between trade openness and economic growth in the framework of the well-
known Romer hypothesis. We expect the government authorities of KSA will benefit a lot
from the outcomes of this study. In turn, they would be in a better position to develop
suitable policy responses to tackle the problem of heightened inflation and minimize its
adverse consequences.

3. Methodology
3.1. The Model Specification

In this section of the article, we specify how to achieve the objectives of the research.
The main objective, as mentioned earlier, is to assess the factors that influence the inflation
rate in KSA. Romer (1993) pointed out that open economies suffer relatively less from
inflation rates. In other words, the trade-openness degree of an economy determines its
inflation rate. Therefore, the rate of inflation is the dependent variable and trade openness is
the prime independent variable. However, the inflation rate also depends on several factors.
For example, economic growth and government expenditure, the exchange rate, and money
supply matter a lot from the perspective of a heightened inflation rate (Tahir et al., 2023;
Lim & Sek, 2015). Similarly, following the recent study of Sisay et al. (2022) we have also
included the contribution of the industrial sector in the model as an explanatory factor
of inflation. Finally, considering the economic structure of KSA, we have also included
the natural resource sector as one of the predictors of inflation in our model. The recent
research of Baumann et al. (2023) demonstrated that inflation also depends on the natural
resource sector. The following model is designed for empirical analysis:

INFLt = β0 +β1TOPENt +β2INDSt +β3GEXPt +β4PGDPt +β5NRSt + Ut (1)

3.2. Description of Variables

In model 1, it is hypothesized that the inflation rate (INFLt) in KSA is dependent
on trade openness (TOPENt), industrialization (INDSt), the government sector (GEXPt),
economic growth (PGDPt), and the abundance of natural resources (INFLNRSt). In terms
of measurement, the inflation rate is measured by “consumer prices, annual percent”, while
openness is measured as “trade as percent of GDP”. For measuring industrialization, the
present study uses “Industry (including construction), value added as percent of GDP”.
According to the World Bank (2025), domestic industrialization includes the mining, manu-
facturing, construction, electricity, water, and gas industries. The role of the government
sector is captured through “General government final consumption expenditure as percent
of GDP”. Economic growth is captured through GDP per capita, while “Total natural
resources rents as percent of GDP” is utilized for measuring the impact of the natural
resource sector on the inflation rate. The data for all variables is taken from the “World
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Development Indicators (WDI)” for the period 1975–2023. The WDI is a free source of data
available to researchers.

3.3. Empirical Strategy

The unit root is a fundamental property of time-series data that necessitates specific
analytical techniques like cointegration. The presence of a unit root violates the assumption
of using the well-known “ordinary least squares (OLS)”.

Several cointegration techniques have been proposed by renowned researchers over
the years to handle time-series data having a unit root. The cointegration techniques
of Engle and Granger (1987) and Johansen (1988) have received notable attention in the
literature from researchers due to their effectiveness in handling time-series variables
suffering from a unit root. However, both the Engle and Granger (1987) and Johansen
(1988) tests require a uniform integration order. However, sometimes in applied research, a
situation arises where the integration order of variables is different. For such a scenario, a
new testing procedure of cointegration, formally known as the “Autoregressive Distributed
Lag (ARDL)”, was developed by Pesaran et al. (2001). Numerous research studies have
used ARDL modeling recently. For the estimation of models, the present study used the
EViews software, version 13.

3.4. The ARDL and NARDL Frameworks

The ARDL framework is very useful and has been used widely in applied research
studies in economics and finance recently (Saleem et al., 2020; Kong et al., 2021; Tahir
et al., 2023). The most common benefits of using ARDL modeling are that it produces both
long-run relationships and short-run dynamics simultaneously. Similarly, ARDL modeling
is capable of handling variables of different orders. However, ARDL modeling is unable
to accommodate variables which are second-differenced stationary. Keeping in mind the
benefits of ARDL modeling, we have transformed our model into the ARDL framework
as below. Each variable used in Equation (1) is used as a dependent variable step by step.
This practice is consistent with previous studies that used ARDL modeling (Ahmad et al.,
2019; Tahir, 2020).

∆INFLt = β0 + ∑n1
i=1 β1i∆INFLt−i + ∑n2

i=0 β2i∆TOPENt−i + ∑n3
i=0 β3i∆INDSt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(2)

∆TOPENt = β0 + ∑n1
i=1 β1i∆TOPENt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆INDSt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(3)

∆INDSt = β0 + ∑n1
i=1 β1i∆INDSt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(4)

∆GEXPt = β0+ ∑n1
i=1 β1i∆GEXPt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆INDSt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(5)
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∆PGDPt = β0 + ∑n1
i=1 β1i∆PGDPt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆INDSt−i + ∑n5

i=0 β5i∆GEXPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(6)

∆NRSt = β0 + ∑n1
i=1 β1i∆NRSt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆INDSt−i + ∑n5

i=0 β5i∆GEXPt−i + ∑n6
i=0 β6i∆PGDPt−i

+ σ1INFLt−1 + σ2TOPENt−1 + σ3INDSt−1 + σ4GEXPt−1

+ σ5PGDPt−1 + σ6NRSt−1 + Ut

(7)

In expressions (2)–(7), we have provided the ARDL version of model 1. In all expres-
sions, the parameters β1 − β6 stand for the short-run dynamics. Similarly, for the long run
the parameters σ1 − σ6 are used.

The acceptance or rejection of cointegration among the variables can be tested using
a hypothesis. The null hypothesis does not accept cointegration while the alternative
hypothesis accepts cointegration. Both the hypotheses are provided below.

“HO : σ1 = σ2 = σ3 = σ4 = σ5 = σ6 = 0”
“H1 : σ1 ̸= σ2 ̸= σ3 ̸= σ4 ̸= σ5 ̸= σ6 ̸= 0”

In the ARDL framework, the F-statistic value will be compared with the values sug-
gested by Narayan (2004). For the cointegrating relationship, there are three possibilities.
The presence of cointegration will be accepted if the F-statistic value crosses the upper-
bound value. On the other hand, the absence of cointegration will be concluded if the
F-statistic value is less than the lower-bound critical value. Finally, the presence of cointe-
gration will be doubtful if the F-statistic value falls between the lower- and upper-bound
critical values.

Shin et al. (2014) introduced the concept of the NARDL, which can effectively measure
the asymmetrical relationship that may exist between the dependent and independent vari-
ables. The NARDL is basically the reflection of traditional ARDL modeling. In the NARDL
modeling, we have divided the variables into positive and negative shocks. Following the
previous literature (Shin et al., 2014; Mohsin et al., 2024), we have specified the NARDL
as follows:

INFLt

= σ0 + σ1INFLt−1 + σ2TOPEN+
t + σ3TOPEN−

t + σ4NRS+t + σ5NRS−t + σ6INDS+t
+ σ7INDS−t + σ8GEXP+

t + σ9GEXP−
t + σ10PGDP+

t

+ σ11PGDP−
t + ∑n1

i=1 β1i∆INFLt−i + ∑n2
i=0 β2i∆TOPEN+

t−i + ∑n3
i=0 β3i∆TOPEN−

t−i

+∑n4
i=0 β4i∆NRS+t−i + ∑n5

i=0 β5i∆NRS−t−i + ∑n6
i=0 β6i∆INDS+t−i

+∑n7
i=0 β7i∆NDS−t−i + ∑n8

i=0 β8i∆GEXP+
t−i + ∑n9

i=0 β9i∆GEXP−
t−i + ∑n10

i=0 β10i∆PGDP+
t−i

+∑n11
i=0 β11i∆PGDP−

t−i + Ut

4. Results
4.1. Descriptive Analysis

Table 1 indicates that the average inflation rate experienced by KSA is 2.970 percent.
The inflation statistics suggest that inflation has remained stable in KSA historically. The
highest inflation rate of 34.576 percent was observed in 1975, while the lowest inflation rate
(−3.203 percent) was recorded in 1986. Overall, the inflation rate has remained stable due
to the effective policies of the government authorities.
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Table 1. Descriptive analysis.

Description INFLt TOPENt INDSt GEXPt PGDPt NRSt

Mean 2.970 74.097 52.912 24.750 28,745.050 37.652

Maximum 34.576 96.102 71.734 35.222 57,760.530 87.284

Minimum −3.203 49.713 37.120 14.531 19,678.760 17.318

Std. dev. 6.904 12.498 9.508 4.888 12,029.870 13.714

Observations 49 49 49 49 49 49

Similarly, the average value of trade openness for KSA is 74.097 percent of the GDP.
The maximum (96.102) and minimum (49.713) values of trade openness are observed in
2008 and 2020, respectively. The lowest value of trade openness in 2020 could be explained
by the global trade collapse due to the COVID-19 pandemic. Overall, the trade openness
statistics indicate that the trade regime in KSA is relatively liberalized compared to other
economies. The better economic performance of KSA during the last few decades can be
partly explained by its liberalized trade policies.

The contribution of the industrial sector towards the GDP of KSA is 52.912 percent
on average. The highest (71.734) and lowest (37.120) values of industrial contribution
towards the GDP were recorded in 1975 and 1986, respectively. The statistics for 2023 show
that the contribution of the industrial sector towards the GDP was more than 46 percent.
Domestic industrialization includes the contribution of several important sectors such
as the construction, manufacturing, mining, electricity, and gas industries, as defined
by the (World Bank, 2025). Therefore, the contribution of the industrial sector in KSA
basically reflects the overall performance of several industries, including the construction,
manufacturing, mining, electricity, and gas industries.

The descriptive analysis also shows that the average value of government expenditure
is 24.750 percent of the GDP. The highest (35.222) and lowest (14.531) values of government
expenditures are witnessed in 1986 and 1975, respectively. The statistics for 2023 show
that the value of government expenditure is more than 23 percent. The overall statistics
of government expenditure show the active role played by the government sector in the
economy. The active role of the government in economic activities, particularly in times of
economic depression and economic booms, is widely accepted. Therefore, the government
authorities of KSA need to continue their effective role in stabilizing the economy.

Furthermore, the average value of GDP per capita is 28,745 (constant USD). The
highest (57,760) and lowest (19,678) values of income were observed for KSA in 1977 and
2002, respectively. The apparent decline in GDP per capita could be due to the increase
in total population over the years. The statistics for 2023 show that the value of GDP
per capita was 23331, which is satisfactory. Finally, the average contribution of natural
resources towards GDP is more than 37 percent. The maximum (87.284) and lowest (17.318)
contributions of natural resources were observed in 1979 and 2020, respectively.

4.2. Stationarity Analysis

Before moving to the application of ARDL modeling, we conducted a stationarity
analysis using the widely used “augmented Dickey–Fuller (ADF)” test. Table 2 illustrates
the results of the stationarity analysis. It is found that income is stationary both at level as
well as at first difference. In other words, the selected variables have a diverse integration
order. Hence, the use of the ARDL technique is appropriate due to its ability to handle
variables of mixed integration order.
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Table 2. Stationarity results.

Variable Level Difference Decision

INFLt −1.481 −5.359 *** I (1)

TOPENt −1.998 −5.996 *** I (1)

INDSt −2.315 −5.786 *** I (1)

GEXPt −3.260 −6.740 *** I (1)

PGDPt −5.178 *** −7.035 *** I (0)

NRSt −2.749 −6.504 *** I (1)
Note: The asterisk (***) shows 1 percent significance level.

4.3. The ARDL Analysis

After conducting the stationarity analysis, we applied the ARDL technique to de-
termine the possibility of a cointegrating relationship. Table 3, provided below, includes
the results of the ARDL testing. The F-test value surpasses the upper-bound value for all
equations. Therefore, based on the results, we accept the presence of cointegration.

Table 3. ARDL findings.

Equation F-Test Conclusion

INFLt/ TOPENt, INDSt, GEXPt, ECGt, NRSt 9.760 “HO rejected”

TOPENt/ INFLt, INDSt, GEXPt, ECGt, NRSt 4.786 “HO rejected”

INDSt/ INFLt, TOPENt, GEXPt, ECGt, NRSt 6.662 “HO rejected”

GEXPt/ INFLt, TOPENt, INDSt, ECGt, NRSt 3.989 “HO rejected”

NRSt/ INFLt, TOPENt, INDSt, GEXPt, ECGt 13.329 “HO rejected”

Level L. Bound U. Bound

1% 3.06 4.15

5% 2.39 3.38

10% 2.08 3.00

4.4. Error Correction Modeling

Researchers normally specify “error correction models” (ECMs hereafter) after the
confirmation of cointegration among the variables (Ahmad et al., 2019; Tahir, 2020). ECM
modeling is important as it has two main benefits. The first benefit of ECM modeling is that
it captures short-run dynamics effectively. Secondly, ECM modeling provides significant
information about the speed of adjustment from disequilibrium towards the equilibrium
through the application of the “error correction term” (ECT hereafter). The ECM models
based on expressions (2)–(7) are specified as presented below.

∆INFLt = β0 + ∑n1
i=1 β1i∆INFLt−i + ∑n2

i=0 β2i∆TOPENt−i + ∑n3
i=0 β3i∆INDSt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1ECTt−1 + Ut

(8)

∆TOPENt = β0 + ∑n1
i=1 β1i∆TOPENt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆INDSt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1ECTt−1 + Ut

(9)
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∆INDSt = β0 + ∑n1
i=1 β1i∆INDSt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆GEXPt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1ECTt−1 + Ut

(10)

∆GEXPt = β0 + ∑n1
i=1 β1i∆GEXPt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆INDSt−i + ∑n5

i=0 β5i∆PGDPt−i + ∑n6
i=0 β6i∆NRSt−i

+ σ1ECTt−1 + Ut

(11)

∆NRSt = β0 + ∑n1
i=1 β1i∆NRSt−i + ∑n2

i=0 β2i∆INFLt−i + ∑n3
i=0 β3i∆TOPENt−i

+∑n4
i=0 β4i∆INDSt−i + ∑n5

i=0 β5i∆GEXPt−i + ∑n6
i=0 β6i∆PGDPt−i

+ σ1ECTt−1 + Ut

(12)

4.5. Discussion of Long-Run Findings

The results are presented in Table 4. According to the results, inflation has responded
positively to increased trade openness. The positive relationship between the inflation
rate and trade openness is basically a rejection of the Romer (1993) hypothesis. It means
that trade openness is unable to address the problem of inflation in KSA. Our results
are supported by the results of Chhabra and Alam (2020), Sepehrivand and Azizi (2016),
and Yiheyis (2013) who also rejected Romer’s hypothesis. On the other hand, our results
disagree with the findings of Tahir et al. (2023), who confirmed the Romer hypothesis by
displaying a negative relationship between the inflation rate and trade openness when
focusing on the economy of China. This means that the role of trade openness, from the
perspective of inflation control, varies across countries and regions. Romer’s theory was
basically based on an analysis of industrialized economies and hence its validity could
be questioned in the context of resource-dependent economies like KSA. Increased trade
openness normally prevents inflation in industrialized and advanced economies mainly
due to the enormous production of goods and services and through the encouragement of
constructive competition among the producers. However, resource-dependent economies
are significantly dependent on imports of goods, mainly due to poor performance of the
industrial sector. Hence, trade openness may not be able to control inflationary pressure in
resource-dependent economies like KSA. Therefore, suitable policy responses based on the
domestic economic conditions need to be developed to curb the problem of inflation.

Table 4. Long-run findings.

Variable Coefficient Standard Error T-Score

TOPENt 0.267 *** 0.057 4.658

NRSt 0.019 0.067 0.287

INDSt −0.530 *** 0.182 −2.897

GEXPt −0.677 *** 0.171 −3.950

PGDPt 13.049 ** 5.846 2.232

Constant 26.352 9.715 2.712
Note: The asterisk (***), (**) shows significance at 1 percent and 5 percent respectively.

Similarly, our results show that the industrialization of the economy has helped in
controlling inflation. The coefficient of the variable used for industrialization carries a
negative and statistically significant coefficient. This means that domestic industrialization
is one of the dominant processes that prevents heightened inflation. The process of domestic
industrialization generally increases the supply of goods and services multiple times, due
to which prices decline. In other words, the problem of heightened inflation could be
effectively tackled by encouraging industrial activities in the domestic economy.
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The government’s role in the economy is crucial in modern economies as it protects
domestic consumers against heightened inflation using several channels. The government
authorities use their fiscal and monetary powers to control the rising inflation rate. The
previous literature has provided mixed results regarding the role of government sectors
from the perspective of inflation control. For instance, Nguyen (2019) and Tahir et al. (2023)
demonstrated a positive relationship between government expenditure and inflation rate
by focusing on India, China, and Indonesia. On the other hand, Mehrara et al. (2016)
demonstrated that government expenditure does not create inflationary pressure provided
that the money supply is tight. Specifically, in KSA, the government authorities play an
active role in solving the problem of a heightened inflation rate and protecting domestic
consumers by providing several subsidies. The targeted subsidies of the government
in KSA have been successful in addressing the problem of inflation, as proved by the
results. Therefore, the government authorities need to continue their effective role in
inflation control.

Moreover, the results confirm the hypothesis that a growing economy generates
relatively more inflation. According to the results, the economic performance of KSA
during the last few decades is also responsible for the existing inflationary pressure in the
economy. Economic growth carries a positive and statistically significant coefficient in the
estimated model. Higher income generally stimulates aggregate demand in the domestic
economy, which ultimately leads to a higher inflation rate. Prior studies have also shown
that higher growth performance leads to inflationary pressure in the domestic economy.
For example, Lim and Sek (2015) and Tahir et al. (2023) displayed the positive relationship
that income has on inflation. It is therefore suggested that the government authorities adopt
suitable policy responses to protect the majority of the population from a rising inflation
rate amid increasing income levels in the population. Finally, the natural resource sector
appears to carry inflationary pressure as it generates significant revenues and indirectly
increases the income of the population. However, its direct impact on the level of inflation
is positive but insignificant.

4.6. Discussion of Short-Run Results

The short-run results are displayed in Table 5. The results partly support Romer’s
hypothesis, as the influence of openness on inflation is negative but insignificant. This
means that trade openness may bring short-term relief against a heightened inflation rate.
Trade openness is basically a policy factor and sudden changes in policies may encourage
inflows of goods and services and hence prices may decrease for some time. In other words,
the benefits of trade openness in terms of controlling inflation are temporary in the case of
resource-dependent economies. The short-run results further display that industrialization
also brings inflation. However, industrialization in the long run helps the economies by
increasing the production of commodities, which ultimately brings down the price level.

Table 5. Short-run findings.

Variable Coefficient Standard Error T-Score

∆TOPENt −0.014 0.090 −0.158

∆NRSt −0.012 0.037 −0.329

∆INDSt 0.158 * 0.081 1.951

∆GEXPt −0.292 ** 0.136 −2.142

∆PGDPt 12.281 * 6.113 2.008

ECTt−1 −0.786 *** 0.061 −12.850
Note: The asterisk (***), (**), (*) shows significance level at 1, 5 and 10 percent level.
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Moreover, the results again confirm the effectiveness of the government’s role in con-
trolling inflationary pressure in the economy. Therefore, it is suggested that the government
of KSA needs to continue its effective and active role in the economy, which is important
both for controlling inflation and the smooth functioning of the economy. Again, we found
that the natural resource sector is unable to explain the dynamics of inflation. Further, the
inflationary pressure of the income level is confirmed by the results. Finally, the correction
speed of our model is 78 percent based on the ECT.

4.7. Diagnostic Analysis

In this section, some well-known diagnostic tests are carried out to assess the validity
of the models. The findings are shown in Table A1 (Appendix A). The models of our study
are free from serial correlation, as demonstrated by the LM test and its probability. Similarly,
the problem of heteroscedasticity is also not present in our models, as confirmed by the
well-known White test. Moreover, the Ramsey test is statistically insignificant, which is a
confirmation of correct functional form. Lastly, the normality assumption is also not violated.

The stability of the residuals is illustrated using two well-known graphs: the “CUSUM
test” and the “Square of CUSUM test”. The blue-colored lines lie inside the critical limit at
the 5 percent level, as confirmed by both graphs (see Figures A1 and A2 in Appendix A).

5. NARDL Analysis
Robustness testing of results is considered important in applied research. For this

purpose, we have utilized NARDL modeling, decomposing our variables both into positive
shocks and negative shocks. We present the results of the NARDL cointegration techniques
in Table 6, provided below. The variables under consideration are cointegrated as the F-test
value is higher than the critical values presented in Table 6.

Table 6. NARDL testing.

Equation F-Test Conclusion

INFLt/TOPEN+
t , TOPEN−

t , NRS+t , NRS−t , INDS+t ,
INDS−t , GEXP+

t , GEXP−
t , PGDP+

t , PGDP−
t

8.177 “HO rejected”

Level L. Bound U. Bound

1% 1.76 2.77

5% 1.98 3.04

10% 2.41 3.61

5.1. Discussion of NARDL Results

The results based on the NARDL are shown in Table 7. The results show that a positive
shock in trade openness influences the inflation rate positively, which refutes Romer’s
hypothesis. This means that focusing on trade openness for controlling inflation would not
bring the desired outcome. On the other hand, a negative shock in trade openness is related
to the inflation rate negatively. The results confirm the asymmetrical relationship between
trade openness and inflation rate. Similarly, our results show that a positive shock is unable
to explain the inflation rate, while a negative shock in natural resources has a positive and
statistically significant impact on the inflation rate. Moreover, we witness that a positive
shock in industrialization leads to lower inflation in the long run, while a negative shock
in industrialization raises the price level insignificantly. Furthermore, our results reveal
that government expenditure prevents heightened inflation via a positive shock. Likewise,
a negative shock is related to the inflation rate positively but insignificantly. Finally, our
results show that a positive shock in GDP per capita leads to a higher inflation rate.
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Table 7. Long-run findings and short-run dynamics (NARDL).

Variable Coefficient Standard Error T-Score

TOPENt—Positive 0.285 *** 0.074 3.859

TOPENt—Negative −0.181 * 0.094 −1.931

NRSt—Positive 0.001 0.060 0.018

NRSt—Negative 0.350 ** 0.130 2.681

INDSt—Positive −0.586 *** 0.189 −3.093

INDSt—Negative 0.271 0.210 0.291

GEXPt—Positive −0.642 *** 0.210 −3.051

GEXPt—Negative 0.202 0.490 0.412

PGDPt—Positive 31.679 ** 13.147 2.409

PGDPt—Negative −12.197 *** 3.827 −3.186

Constant −4.796 3.543 −1.353

Short-Run Dynamics

D (TOPENt—Positive) 0.150 ** 0.071 2.099

D (TOPENt—Positive (−1)) 0.126 ** 0.057 2.197

D (TOPENt—Negative) −0.288 *** 0.072 3.978

D (TOPENt—Negative (−1)) −0.219 *** 0.055 3.935

D (NRSt—Negative) −0.079 * 0.044 −1.789

D (NRSt—Negative (−1)) −0.378 *** 0.050 −7.532

D (INDSt—Positive) −0.393 *** 0.095 −4.112

D (INDSt—Negative) −0.010 0.102 −0.101

D (GEXPt—Positive) −0.196 0.167 −1.169

D (GEXPt—Positive (−1)) −0.902 *** 0.156 −5.771

D (PGDPt—Positive) 62.855 *** 10.239 6.138

D (PGDPt—Negative) −33.016 *** 5.260 −6.276

D (PGDPt—Negative (−1)) −18.510 *** 4.715 −3.925

ECT (−1) −0.271 *** 0.078 −3.474
Note: The asterisk (***), (**), (*) shows significance level at 1, 5 and 10 percent level.

The short-run dynamics show that trade openness impacts inflation by 0.150 and
0.126 via positive shocks. This means that Romer’s hypothesis is rejected for KSA even in
the short run. Consequently, the authorities of KSA need to focus on internal factors for
controlling the inflation rate. Similarly, via negative shocks, trade openness impacts the
inflation rate negatively and significantly. This means that lowering the level of exposure to
the global economy will reduce the inflationary pressure in KSA. The short-run dynamics
also show that negative shocks in the natural resource sector are important for controlling
inflationary pressure in KSA. On the other hand, a positive shock in the industrial sector is
important for addressing the issue of a heightened inflation rate.

Moreover, we find evidence that, via a positive shock, the role of government is
important in reducing inflationary pressure. This means the government authorities need
to continue their role in the economy using fiscal and monetary channels. In addition to
government expenditure, we find that a positive shock to GDP per capita increases inflation
while a negative shock reduces the inflation rate. Our model has a sizeable adjustment
speed of more than 27 percent, as evident from the ECT.
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5.2. Diagnostics Analysis of NARDL

The estimated NARDL modeling passed all important diagnostics. The results, pro-
vided in Table A2 (Appendix A), confirmed the absence of heteroscedasticity, serial cor-
relation, and normality and further endorsed that a suitable functional form was used.
Similarly, Figures A3 and A4 in Appendix A prove the stability of the error term of the
NARDL modeling.

6. Concluding Remarks, Implications, and Limitations
This research study attempted to explore the openness–inflation relationship, which is

interesting and a relatively open research area in KSA. The analysis of the paper is based
on historical data spanning from 1975 to 2023. The ARDL approach was adopted for the
analysis in the current study. For robustness, the study applied NARDL modeling.

Our results displayed a positive influence of openness on inflation, which is confirma-
tion that the conventional Romer hypothesis does not hold. This means that the specific
roles of trade openness and the inflation rate are not universal and vary across countries
and regions. Therefore, suitable policy responses in the light of domestic economic con-
ditions would be more appropriate to win the fight against a higher inflation rate. In
addition, we found that government expenditure and domestic industrialization have
played a dominant role in reducing inflation in KSA. Therefore, the government authorities
need to play a more dominant role in the economy and further encourage the process of
domestic industrialization to control a rising inflation rate. Lastly, the study found that the
inflation rate in KSA is significantly dependent on the country’s economic performance
and insignificantly dependent on the natural resource sector.

The NARDL results also confirmed that Romer’s hypothesis does not hold for Saudi
Arabia, as positive shocks in openness are connected positively with the inflation rate
and vice versa. This means the government authorities of KSA need to focus on internal
factors for addressing the inflation rate instead of focusing on the role of trade. Similarly,
positive shocks in government expenditure and industrialization appear to be important for
addressing the issue of a heightened inflation rate in Saudi Arabia. Finally, GDP per capita
increases the inflation rate via positive shocks and reduces inflation via negative shocks.

The present study has several important policy implications. Firstly, the authorities
of KSA need to formulate and adopt suitable policy responses by keeping in mind the
domestic economic conditions instead of relying on the foreign trade sector. We observed
that a positive shock in trade openness brings enormous inflationary pressure, which is un-
desirable. KSA’s economy is significantly dependent on imports from the rest of the world.
Hence, focusing on self-sustainable models of growth and having less dependency on a
global economy would bring several benefits for KSA, including less inflation. Secondly,
the government of KSA has played an important role in inflation management, as evident
from the findings. All fiscal and monetary channels need to be utilized continuously for
ensuring effective control over inflation. A positive shock in the government’s role is es-
sential amid increased inflation. Moreover, targeted subsidies amid a heightened inflation
rate need to be continued as they have proved their worth in protecting a large portion
of the population from inflationary pressure over the years. Thirdly, the encouragement
of industrial activities needs to be the top priority of the policymakers of KSA. Increased
industrial activity produces more goods and services in the domestic economy; this is
important for controlling inflationary pressure in the economy. Finally, it is found that
a rising income level also impacts the inflation rate positively via positive shocks as it
stimulates aggregate demand in the economy. In such a scenario, policymakers need to
adopt suitable policy responses, such as targeted subsidies for marginalized sectors.
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In addition to its implications, the present study has some noticeable limitations.
Firstly, the current study’s analysis is restricted to only five determinants of the inflation
rate, while some crucial determinants of the inflation rate, such as money supply, are
not included among the regressors due to missing data from 2017 onward. Similarly, the
rate of exchange is also missing from the analysis although it also impacts inflation, as
evident from the prior literature. The current study did not include the inflation rate among
the independent variables as the value of the Saudi Riyal has been fixed against the US
dollar since 1987, as per the data from the World Bank. While the Riyal’s fixed peg to
the US dollar is a key feature, acknowledging the potential role of the effective exchange
rate (a trade-weighted average) would present a more nuanced and complete view of
potential inflationary channels. Secondly, the results observed in the current study may not
be applicable for other economies as KSA has a unique economic and political structure.
Therefore, potential researchers need to carry out empirical studies by testing the models
of our study for some other economies. In this way the issue of the generalization of the
results could be solved.
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Appendix A

Table A1. Diagnostics (ARDL).

Diagnostic Test Value Prob. Value Decision

White 0.660 0.800 “No Heteroscedasticity”

LM Test 0.090 0.914 “No Autocorrelation”

Ramsey 1.582 0.223 “Correct functional form”

Jarque–Bera 2.988 0.224 “Normal distribution”

Table A2. Diagnostics (NARDL).

Diagnostic Test Value Prob. Value Decision

White 0.885 0.627 “No Heteroscedasticity”

LM Test 2.023 0.178 “No Autocorrelation”

Ramsey 1.608 0.133 “Correct functional form”

Jarque–Bera 1.609 0.447 “Normal distribution”
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Figure A1. ARDL “CUSUM Test”.
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