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Abstract: Our investigation, bolstered by the robust gravity trade model and panel data econometric
technique, underscores the pivotal factors that influence trade interactions between Saudi Arabia and
the BRICS nations—Brazil, Russia, India, China, and South Africa. The study, spanning from 1998 to
2023, delves into key economic metrics such as the gross domestic product, exchange rate fluctuations,
inflationary trends, political conditions, and trade deals. We employ a range of econometric strategies,
including pooled Ordinary Least Squares (OLS) and fixed effects models, to reveal that the GDP of
BRICS states consistently and significantly impacts trade volumes. Specifically, a 1% increase in the
GDP of partner countries correlates with a 0.37% rise in trade volume within the pooled OLS model.
This effect amplifies to 1.43% when adjusting for temporal and country-specific factors in the fixed
effects, underscoring the importance of accommodating unobserved heterogeneity, which refers to the
unmeasured factors that can influence the relationship between GDP and trade volume. The political
stability of BRICS nations mitigates transactional risks and promotes more stable trade relationships,
thereby enhancing trade flows. Fluctuations in exchange rates exert positive and significant effects.
This indicates that a more robust Saudi Riyal, an essential policy instrument, can enhance trade by
increasing the competitiveness of Saudi exports. This study demonstrates that economic magnitude,
political stability, and exchange rates affect Saudi Arabia’s trade with BRICS nations. These results
bolster the Kingdom'’s Vision 2030 objectives for economic diversification. This research advocates for
stable political climates and strategic trade agreements to enhance trade relations. This study asserts
that this approach will guarantee sustainable growth and diminish the Kingdom’s reliance on oil
exports, instilling optimism in the Saudi economy:.

Keywords: Saudi Arabia; BRICS; gravity model; trade determinants; economic diversification; GDP;
exchange rates; inflation; political stability; Vision 2030

1. Introduction

International trade is integral to the advancement of economic growth and the pro-
cesses of globalization. The relevance of international commerce stands out distinctly in
Saudi Arabia, which aims to realize economic diversification and advancement beyond
its historical focus on oil exports. In 2022, oil exports constituted 75% of the Kingdom’s
total export revenues (Saudi General Authority for Statistics 2022). Through its Vision
2030 initiative, the Saudi government seeks to enhance economic diversity and lessen
the nation’s oil dependency by fostering strategic collaborations, supporting inventive
ideas, and drawing international investments. Central to this diversification initiative is
enhancing trade partnerships with the BRICS nations—Brazil, Russia, India, China, and
South Africa—which collectively signify some of the most substantial and swiftly enlarging
economies globally.

Together, BRICS nations contribute over 23% to the world’s GDP and account for
41% of the global populace (International Monetary Fund 2023). By capitalizing on these
nations’ economic dynamism, accelerated industrialization, and expansive markets, Saudi
Arabia has the potential to augment its non-oil exports significantly. Pursuing its Vision
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2030 strategy, Saudi Arabia is determined to expand non-oil exports from 16% of GDP in
2016 to 50% by 2030. After initial victories in diversification, Saudi Arabia’s non-oil exports
climbed to a historic peak of USD 85 billion in 2022, a noteworthy increase from USD
57 billion in 2018 (Saudi Exports Development Authority 2023). The Kingdom's strategy to
enhance non-oil exports and achieve sustainable economic growth is fundamentally reliant
on fortifying trade relationships with the BRICS nations, given their substantial economic
stature and influence in global trade.

Saudi Arabia regards its commercial alliances with BRICS nations as pivotal due to
their escalating influence on the global stage. In 2022, the financial exchange between
Saudi Arabia and China surged to USD 87 billion, signifying 17.5% of the cumulative
trade volume (Saudi Ministry of Commerce 2023). India, recognized as another prominent
BRICS economy, is a significant importer of Saudi oil, and the two nations will engage
in USD 42.8 billion of bilateral trade in 2022. Both nations exhibit a mutual desire to
collaborate in sectors such as technology, agriculture, and infrastructure. Furthermore,
Saudi Arabia has the opportunity to diversify its imports and establish partnerships in
energy and food security with Russia and Brazil, both of which are substantial agricultural
and resource-rich economies. South Africa may not be the biggest in scale within the
BRICS coalition. However, it is a key connection for Saudi exports to African markets,
with a reported bilateral trade worth USD 4.5 billion in 2022 from the South African
Department of Trade and Industry in 2023. These trade connections exemplify the economic
significance of BRICS nations in Saudi Arabia’s endeavors to assimilate into global value
chains and diversify its economic framework. The gravity model suggests that economic
interactions between nations are influenced by their GDP and geographic separation and
is an insightful analytical resource for exploring trade relationships. This structure has
acquired significant acknowledgment in the worldwide trade examination field due to its
ability to discern critical trade elements such as market magnitude, trade expenses, and
spatial considerations. Lohani (2024) stated that “the gravity model has become a standard
approach for evaluating the trade dynamics between countries, particularly in analyzing
the role of GDP, trade agreements, and geographical distance”. The gravity model estimates
potential trade flows between countries and explains international trade drivers by focusing
on economic variables like GDP, exchange rates, inflation, and political stability.

The gravity model applies to Saudi Arabia’s trade with BRICS countries because
of their large economies and importance in growing trade. The BRICS bloc has a USD
27.6 trillion GDP (Visual Capitalist 2023), making it Saudi Arabia’s key economic partner.
Subhan et al. (2021) stated that “larger economies tend to trade more because they have the
production capacity and consumer demand necessary to support higher trade volumes”.
This is consistent with the gravity model’s prediction that economy size strongly affects
trade potential. As Saudi Arabia diversifies away from oil and boosts non-oil exports,
deeper trade relationships with BRICS countries can open up economic opportunities.

While economic size is important, exchange rates, inflation, and political stability also
affect trade. Exchange rate fluctuations can significantly influence the competitiveness of
exports, particularly for countries whose currencies are not pegged to stable international
benchmarks (Jjirshar et al. 2022). The Riyal is pegged to the U.S. dollar, so exchange rate
fluctuations in BRICS countries could boost or hurt Saudi exports. Recent volatility in
the Russian ruble and Brazilian real has made trade with these countries risky, requiring
careful fiscal and trade policy adjustments. Understanding these dynamics is crucial for
policymakers and trade negotiators when formulating trade strategies and agreements.

Another major factor affecting Saudi Arabia—BRICS trade is inflation. A trading
partner’s high inflation can reduce purchasing power and import demand, while Saudi
Arabia’s inflation can hurt export cost competitiveness. As Kalu and Anyanwaokoro
(2020) said, “inflation reduces the real value of currency, making exports less attractive and
imports more expensive, thus negatively impacting trade volumes”. Saudi Arabia’s trade
with BRICS nations is affected by inflation rates, particularly in Brazil and South Africa,
which requires a nuanced approach to trade agreements and pricing strategies.
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Trade relationships also benefit from political stability. Trading partner countries with
stable governance reduce uncertainty and encourage long-term investments and trade
agreements. Beshkar and Bond (2019) stated that “political stability enhances trade flows
by reducing the risks associated with international transactions and creating a conducive
environment for economic cooperation”. Saudi Arabia needs political stability in BRICS
countries to maintain strong trade ties. China and India maintain stable governmental struc-
tures, which have facilitated the establishment of enduring trade and economic alliances
with Saudi Arabia.

Conversely, the prevailing political instability in Russia, particularly in recent geopo-
litical conflicts, has obstructed the trade movement. Trade agreements are essential for
realizing the trade potential between Saudi Arabia and BRICS nations, alongside GDP,
exchange rates, inflation, and political stability considerations. In the past several decades,
numerous trade agreements have been forged by Saudi Arabia with BRICS countries,
all to foster economic integration and trade liberalization. China ranks as one of Saudi
Arabia’s principal trading partners. This status has been bolstered by the 2016 Saudi-China
Comprehensive Strategic Partnership, which has enhanced collaboration in the energy,
infrastructure, and technology sectors. Agreements in the agriculture, defense, and re-
newable energy sectors have widened the trade connection between Saudi Arabia and
India. Yao et al. (2021) contended that “regional and bilateral trade pacts have a notably
beneficial effect on trade dynamics by reducing trade obstacles and creating favorable
environments for economic cooperation”. This investigation will employ the gravity trade
model to scrutinize Saudi Arabia’s trade exchanges with BRICS countries, emphasizing
GDP, exchange rates, inflation, political stability, and trade agreements. This research
analyzes these variables to ascertain the determinants influencing trade dynamics between
Saudi Arabia and the BRICS nations.

Furthermore, the study will explore how these determinants correspond with the
objectives outlined in Saudi Arabia’s Vision 2030, which aims to augment non-oil exports
and foster sustainable economic development through diversified international trade
relations. The Kingdom of Saudi Arabia progressively depends on commerce with BRICS
states to expand its economy and reduce its oil reliance. The expansive and developing
economies of BRICS nations give Saudi Arabia ample opportunities to enhance its non-oil
exports and integrate further into global value chains. This research will investigate the
economic factors propelling trade flows between Saudi Arabia and BRICS countries by
applying the gravity model, thereby equipping policymakers and trade negotiators with
critical insights to enhance these strategic partnerships.

This study employs the gravity trade model to discern the factors that shape bilateral
trade relations between Saudi Arabia and the BRICS countries. Its key variable, bilateral
trade volume, reflects economic interactions between these nations. The study examines
how GDP, exchange rates, inflation, and political stability affect Saudi Arabia—BRICS trade.
It also examines how trade agreements and diplomacy foster bilateral trade relations,
emphasizing their importance in the global economy.

By focusing on bilateral trade as the primary dependent variable, this research aims to
provide a comprehensive analysis of the determinants shaping Saudi Arabia’s commercial
exchanges with BRICS nations. This approach quantifies the impact of various factors on
trade volumes, offering insights into the dynamics of these important economic relation-
ships. This study enriches the body of knowledge on international trade by presenting
an empirical examination of Saudi Arabia’s bilateral commercial interactions with BRICS
nations. This area has received limited scholarly attention within the context of Saudi
economic policy. By adopting the gravity model with bilateral trade as its focal point, this
analysis provides a unique conceptual framework for understanding the determinants
that influence bilateral trade dynamics. It offers a fresh perspective on how Saudi Arabia
might enhance its trade relations with these emerging markets, piquing the interest of
the audience. Furthermore, this investigation is necessary for policymakers and trade
negotiators, as it sheds light on the economic and political factors that have significantly
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influenced Saudi Arabia’s bilateral trade achievements with the BRICS member states.
By identifying crucial trade flow determinants and presenting fact-based approaches, we
expect this research on bilateral trade flows to aid in strategic trade planning and sup-
port Saudi Arabia’s efforts to achieve economic diversification and stronger international
trade ties.

With a focus on bilateral trade, this study aims to bridge existing research gaps
and propose practical suggestions. Saudi Arabia’s Vision 2030, particularly in terms of
international trade and relations with BRICS countries, aims to facilitate the realization of
these suggestions. By offering actionable insights, the study aims to engage policymakers,
trade negotiators, and other stakeholders, fostering a sense of anticipation for the potential
impact of the research outcomes.

2. Literature Review
2.1. Gravity Model in Trade Studies

The gravity model, also known as the gravitational model of bilateral trade, has its
historical perspective from the work of Tinbergen in 1962, who is regarded as the first
person to develop the ideas of gravity into trade patterns (De Benedictis and Taglioni 2011).
The gravity model, which shows the effects of trade patterns on the gross domestic product
(GDP), the distance between two or more countries or regions, and the exchange and trade
rates (Lohani 2024; Leitao 2024), has a rich historical development. Its potential was first
mentioned by Anderson in 1979 (Anderson 1979), building on Tinbergen’s work. Anderson
postulated that the gravity model could be derived from intercountry expenditure systems
with differentiated goods. Bergstrand (1989) took this theoretical base further and integrated
the gravity and chain models by introducing monopolistic competition and the Heckscher—
Ohlin model. The theoretical improvements of the gravity model of trade, however, were
inspired when Anderson and Van Wincoop (2003) argued that trade patterns and trade
costs can be better understood, creating a revolution in economic science. This historical
context not only provides a deeper understanding of the model but also connects the
audience to its evolution and progress.

It is understandable why this model’s practical perspective, which includes determin-
ing trade volume and predicting countries that may trade with each other, can appeal to
researchers and economists (Jadhav and Ghosh 2024). This model’s central feature assumes
a proportionate relationship between trade between two countries and their GDP, whilst
trade declines with increasing distance (Baier et al. 2018). However, recent advances to
this model have expanded its prospects. Kancs (2007) modified the model to include firm
heterogeneity and zero-bilateral trade flows, while Piermartini and Yotov (2016) published
systematic approaches to structural gravity estimations. Trade flows can be reliably ex-
plained through economic size, given that larger economies participate more in trade as
they can produce more goods and services. The distance between two markets influences
the degree of transport costs and the degree of cultural integration, limiting the amount of
trade done (Jadhav and Ghosh 2024).

Moreover, commercial activity is greatly affected by dynamic foreign exchange rates,
especially in regions like SAARC, where there are variations affecting bilateral trade vol-
umes (Banik and Roy 2021). There have also been regional trade agreements that have
exhibited favorable trade flow improvements, thus supporting the benefits of trade liber-
alization (Yao et al. 2021; Jambor et al. 2020; Demidova et al. 2024). Recent research also
shows that PTAs can be effective in enhancing trade and sustainable growth (Yao et al.
2019). Regarding BRICS countries, De Castro (2013) and Rasoulinezhad and Jabalameli
(2018) have also studied trade patterns using the gravity model within this grouping of
emerging economies. The gravity model, with its role in deepening and enhancing the
understanding of global trade principles, enlightens the research, students, and actuators
in this field (Lohani 2024). Its adaptation and usage in different settings exemplify its
importance and significance to trade studies today.



Economies 2024, 12, 305

50f 17

Notwithstanding its popularity, the gravity model has many limitations. Konstantaras
et al. (2018) point out that such models are suitable for making trade-level forecasting with
economic and geographical determinants. Trade provides an assumption of symmetry
which might be incorrect in some cases, especially when economic partners have significant
differences. The same is true about global value chains, which refer to the international
dispersion of tasks within and between companies, as they are intricately related and
difficult to model (Piermartini and Yotov 2016). For resource-rich countries, the measure
of economic size assessed through GDP levels is unrealistic since it does not justify their
trading potential. This model dramatically assists trade policy analysis, but the built-in
constraints regarding economic and political space must be observed.

2.2. Key Economic Factors

The volume of international exchanges and the trade relations between countries
depend significantly on factors such as the gross domestic product (GDP). GDP causes
relatedness, a dimension of the gravity trade model. This model, which is a key concept
in international trade, explains how the economies and trade relations of two or more
countries are connected depending on their production and trading quantities. More
economic trade activities occur in countries with larger GDPs because their economic
output is excellent, with enough imports consumed. This relationship is further supported
in papers by Yotov (2022) and Lohani (2024), the latter of whom examines trade dynamics
for India among the BRICS nations. Likewise, research by Subhan et al. (2021) shows that
G7 countries trade primarily with each other and with other economically strong countries.
In contrast, Hussain et al. (2020) discuss the effects of distance and infrastructure, which are
again determined by GDP. Lypko (2022) adds to this issue for Central and Eastern Europe
and boosts the importance of the economic dimension in defining trade flows.

International trade relations are also characterized by bilateral agreements and the
country’s macroeconomic stability. When utilized effectively, these agreements have the
potential to significantly boost trade volumes and cooperation, thereby fostering a more
robust global economy. Beshkar and Bond (2019) delve into the key features of such
agreements, highlighting their role in reducing trade barriers and expanding regional
economies, offering a promising outlook for their potential impact.

Another crucial aspect of fostering a prosperous commercial environment is the in-
clusion of intellectual property protection in trade agreements, as Campi and Duefnas
(2019) have underscored. This provision ensures that the fruits of innovation and creativ-
ity are respected and rewarded, instilling a sense of fairness and equity in international
trade relations.

States often resort to tariffs as a means of regulating international trade. While they
are intended to safeguard local industries, generate revenue, and even provoke conflicts
and retaliations, it is important to note that they can also disrupt existing trade patterns and
relations in some developed economies, as Corréa and Gomes (2018) have pointed out. This
potential for disruption should be a cause for concern in the context of international trade.

Changes in the exchange rate also play a vital role in the overall picture since they
instill strong effects on the volume of exports and the prices of imports and, therefore,
on international trade and economic equilibrium. For instance, Jjirshar et al. (2022) have
observed that an appreciation of a nation’s currency tends to make its exports dearer
and its imports relatively cheaper, thereby affecting the balance of trade. On the flip
side, a currency’s depreciation improves exports’ competitiveness but increases imports’
cost (Nguyen and Do 2020). The uncertainty brought about by exchange rate volatility,
particularly in developing nations, underscores the urgent need for astute political decision-
making to foster economic stability, as analyzed by Bussiere et al. (2020) and Babapour
et al. (2021).

Exchange rates and inflation affect real purchasing power, currency valuations, and
trade competitiveness, affecting international trade. Exchange rates are important in trade
dynamics, but their effects vary by economic dimension. Currency effects in international
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economics are complex, as Daskalopoulos et al. (2016) found a non-significant effect of
exchange rates on foreign direct investment under certain conditions. Kalu and Anyan-
waokoro (2020) explain how rising prices reduce consumer purchasing power, affecting
import demand and trade volumes. According to Jacob et al. (2021), inflation and other fac-
tors affect export valuations, complicating trade. Rising import costs can strain economies
dependent on foreign goods, as described by Kassouri and Altintas (2020). Keho (2021) and
Rolim et al. (2022) noted that inflation-driven exchange rate adjustments can change trade
terms between countries, requiring nuanced policy responses to navigate these complex
dynamics. This study examines exchange rates” direct and indirect effects on trade compet-
itiveness through broader economic channels, acknowledging that traditional trade models
may not fully capture the relationship between exchange rates, inflation, and trade flows.

These economic factors show the complex relationship between bilateral agreements,
tariffs, macroeconomic stability, and global trade scenarios (Schram et al. 2018; Glauben
and Duric 2024; Hassan et al. 2023).

2.3. Saudi Arabia’s Trade Patterns

The growing academic interest in the business relations between Saudi Arabia and
BRICS nations is a testament to the potential benefits of the Saudi Vision 2030 initiative in
a changing global economic scenario. The expansion of BRICS has opened new avenues
for Arab economies, offering promising prospects for commercial diversity and economic
collaboration (Rabczun 2024). Saudi Arabia’s engagement with these nations, driven by
its Vision 2030 initiative to reduce oil dependence and diversify its economy, is a beacon
of hope for a more diversified and resilient economy (Saudi Vision 2030 2016). This
initiative holds great potential for the future (Yusuf and Nasrulddin 2024). The strategic
importance of the diplomatic efforts of trade sanctioned under the structure of BRICS
cannot be overstated, particularly in sectors like agriculture and technology, hinting at a
robust future for collaboration (Chien et al. 2021).

Despite these ideas, significant gaps in the literature persist. A remarkable area is
the impact of geopolitical risks and economic policy uncertainties on Saudi trade with
BRICS nations (Li et al. 2024). The sustainability of the relationship in the light of floating
political climates is fundamental to understanding future trajectories (Imtiaz et al. 2023).
Moreover, although many studies address economic challenges and opportunities, there
is a pressing need for a comprehensive analysis focused on microeconomic factors that
influence commercial ties. This gap, particularly when evaluating how local companies
interact with the BRICS framework, is crucial and urgent to address to gain a more nuanced
understanding of business relations.

3. Methodology
3.1. Source of Data

According to this panel dataset, economic factors affected Saudi Arabia’s foreign
trade with BRICS countries—Brazil, Russia, India, China, and South Africa—from 1998 to
2023. We carefully selected this period to capture several key economic and geopolitical
developments. The starting year, 1998, marks the period just before the formation of the
BRIC concept (which later became BRICS with the addition of South Africa), allowing
us to observe trade patterns before and after the group’s emergence. Additionally, this
timeframe encompasses significant global events such as the 2008 financial crisis, the formal
establishment of BRICS in 2009, and the announcement of Saudi Arabia’s Vision 2030 in
2016. The year 2023 provides the most recent data available, offering insights into current
trade dynamics and the impact of recent global economic challenges. Each of the five BRICS
nations has annual observations totaling 130 data points, providing a robust dataset for
analysis. We obtained the trade volume, GDP, inflation, political stability, and exchange
rates from reputable international databases such as the World Bank, IMF, and World Bank
Governance Indicators. We discuss the data descriptions and sources in Table 1.
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Table 1. List of variables.

Na1¥1e of Abbreviation Measurement Exp_e cted Source of Data
Variable Sign
Natural logarithm of the total trade International Monetar
Log of trade volume log_Trade volume between Saudi Arabia and / Fund y
each partner country (in USD)
Log of Saudi Arabia’s Natural logarithm of Saudi Arabia’s -
GDP log_GDP_KSA gross domestic product (in USD) Positive (+) World Bank
Log of partner Natural logarithm of each BRICS o
country’s GDP log_GDP_Partner country’s GDP (in USD) Positive (+) World Bank
Natural logarithm of the
. . geographical distance between Negative
Log of distance log_Distance Saudi Arabia’s capital and each ) Google Maps
partner country’s capital
Natural logarithm of the exchange Negative
Log of exchange rate log_Exchange_rate rate of the partner currency against Eg’_) World Bank
the USD

Log 9f Sal.ldl Arabia’s log_Inflation_KSA Natural logar}thm .Of Saudi Arabia’s Negative World Bank

inflation rate annual inflation rate (%) (-)
Log’ of partner log_Inflation_Partner Natura% logarlthrp of gach BRICOS Negative World Bank

country’s inflation rate country’s annual inflation rate (%) (-)
Political stability index Index measuring political stability in World Bank

(Saudi Arabia)

Polstab_KSA Positive (+)

Saudi Arabia (scale from —2.5 to 2.5) Governance Indicators

Political stability index
(Partner Country)

Polstab_Partner

Index measuring political stability in
each BRICS country (scale from —2.5
to 2.5)

World Bank

Positive (+ .
(+) Governance Indicators

3.2. Formulation of Gravity Model

The gravity model of international trade, inspired by Newton’s law of gravitation, is
widely used to explain trade flows between two countries. In this model, trade between
two countries is assumed to be directly proportional to their economic sizes (measured
by GDP) and inversely proportional to the distance between them. In its basic form, the
gravity equation is expressed as shown in Equation (1):

. cpp x6pp\’ )
ij =& Distance;j X Lij X €ij M

where

- Tj; is the trade flow between country i (Saudi Arabia) and country j (BRICS nation);

- GDP; and GDP; represent the gross domestic product of Saudi Arabia and the BRICS
nation, respectively;

- Distance;; represents the geographical distance between Saudi Arabia and the BRICS
nation;

- Z,-j includes other trade-related variables such as inflation rates, exchange rates, and
political stability;

- & and f are parameters to be estimated;

- €;j is the error term.

In this study, we employ an augmented version of the traditional gravity model to an-
alyze Saudi Arabia’s trade with BRICS countries. Our modifications to the standard model
include the incorporation of additional variables such as exchange rates, inflation rates,
and political stability indices. These additions allow us to capture the unique economic
and political factors influencing trade between Saudi Arabia and BRICS nations.
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Unlike the basic model, which primarily focuses on GDP and distance, our augmented
model provides a more comprehensive framework for understanding the complex dynam-
ics of these trade relationships. This approach aligns with recent developments in gravity
model applications, as seen in studies by Yao et al. (2021), where additional economic
indicators have been successfully integrated into the gravity framework.

By expanding the model in this way, we aim to provide a more nuanced understanding
of the factors driving trade between Saudi Arabia and BRICS countries, particularly in the
context of Saudi Arabia’s economic diversification efforts under Vision 2030.

3.3. Econometric Specification of the Model

The gravity model serves as the theoretical foundation for the empirical analysis. The
basic gravity equation posits that bilateral trade flows are positively related to the economic
sizes of the trading partners and negatively related to the distance between them.

Four econometric models are specified to investigate the determinants of trade between
Saudi Arabia and BRICS countries:

3.3.1. Pooled Ordinary Least Squares (OLS) Regression

Equation (2) represents the pooled Ordinary Least Squares (OLS) Regression model.
This is the initial model that estimates the relationship without accounting for unobserved
heterogeneity.

log(Trade;;) = Bo + P110g(GDP_KSAy) + Balog(GDP_Partner;;) + B3log(Distance;)+
Bslog(Exchange_Rate;,) 4 Bslog(Inflation_KSA,) + Belog(Inflation_Partner;, )+ ()
B7PolStab_KSA; + BsPolStab_Partner; + €5

where

i denotes the partner country;
t represents the time period;
¢;; is the error term.

3.3.2. OLS with Time Fixed Effects

Equation (3) shows the OLS with Time Fixed Effects model. This specification includes
time dummy variables to capture time-specific effects.

log(Tradey;) = Bo + P1log(GDP_KSA;) + Balog(GDP_Partner;;) + Bslog(Distance;)+
Bslog(Exchange_Rate;,) + Bslog(Inflation_KSA,) + Belog(Inflation_Partner;, )+ (3)
B7PolStab_KS Ay + BgPolStab_Partner;; + 2%2213998 vtDt + €

where
D; are time dummy variables for each year;
¢ captures the time fixed effects.

The time dummy variables D; are included to control for time-specific factors, such
as global economic shocks or changes in trade policies, that could affect all countries in
a given year. By incorporating these dummy variables, the model isolates the effects of
country-specific factors, ensuring more accurate estimates and reducing potential bias from
time-related influences.

3.3.3. Fixed Effects (FE) Model with Time and Country Fixed Effects

Equation (4) depicts the fixed effects (FE) model with time and country fixed effects.
This model accounts for unobserved heterogeneity across countries and over time.

log(Tradey;) = Bo + P1log(GDP_KSA;) + Balog(GDP_Partner;;) 4+ Balog(Exchange_Rate;, )+
Bslog(Inflation_KSA,) + Belog(Inflation_Partner;,) + ByPolStab_KSAs+ 4)
BsPolStab_Partnerj + a; + At + €54

where
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log(Trade;;) = Bo + P1log(GDP_Partner;) + Bolog(Exchange_Rate;,) + Bslog(Distance;)
+PBalog(Inflation_Partner;,) + BsPolStab_Partnery + a; + At + €

«; captures country-specific effects;
At captures time-specific effects.

The time-invariant variables like log(Distance;) are omitted due to perfect collinearity
with the country fixed effects.

3.3.4. High-Dimensional Fixed Effects Regression (Using Reghdfe)

Equation (5) captures high-dimensional fixed effects to effectively control for country
and time-specific unobserved factors. Variables such as log(GDP_KSA;),
log(Inflation_KSA,), and PolStab_KSA; are omitted from the model due to their sig-
nificant correlations with other variables. For instance, log(GDP_KSA;) is moderately
correlated with log(GDP_Partner;;) (r = 0.530), and log(Inflation_KSA,) shows a no-
table correlation with PolStab_KSA; (r = —0.367). These correlations suggest potential
multicollinearity, which can lead to unreliable coefficient estimates. To avoid this issue and
improve the robustness of the model, these variables are excluded.

(5)

3.4. Estimation Technigues

Panel data techniques are employed to exploit the temporal and cross-sectional dimen-
sions of the data, thereby improving estimation efficiency and controlling for unobserved
heterogeneity. The first approach, pooled Ordinary Least Squares (OLS), assumes homo-
geneity across cross-sections and over time, providing a baseline estimation. In contrast,
the fixed effects model controls for time-invariant unobserved heterogeneity by allowing
individual-specific intercepts, making it particularly useful when examining relationships
across different entities over time.

When it comes to choosing between fixed and random effects models, the Hausman
test is typically utilized. This test helps determine whether the unique errors are correlated
with the regressors, which would suggest that fixed effects are more appropriate. Given
the focus on specific countries in this analysis and the likelihood of correlation between
individual effects and the regressors, the fixed effects model is favored for its robustness.

Addressing multicollinearity is another crucial aspect of the estimation process. Vari-
ance Inflation Factor (VIF) diagnostics are conducted to assess multicollinearity among the
independent variables. Variables exhibiting high VIF values are scrutinized, and model
specifications are adjusted accordingly to mitigate multicollinearity. This step is essential
for ensuring reliable coefficient estimates and making valid inferences from the model.

Handling time-invariant variables poses a challenge in fixed effects models, as these
variables, such as distance, are dropped due to perfect collinearity with the fixed effects.
To include such variables in the analysis, the reghdfe command is employed in Model 4.
This command allows for the estimation of models with high-dimensional fixed effects,
effectively addressing the limitations associated with fixed effects modeling.

Finally, diagnostic tests are conducted to ensure the robustness of the regression results.
For heteroskedasticity, robust standard errors are utilized to correct for any inconsistencies,
ensuring valid inference. Additionally, to account for potential serial correlation within
clusters, standard errors are clustered at the partner country level, recognizing the panel
structure of the data and enhancing the reliability of the estimates.

4. Results

Figure 1 illustrates the trade dynamics between Saudi Arabia and the BRICS coun-
tries from 1998 to 2023, highlighting significant trends in imports, exports, and total trade
volumes. Notably, the imports from China surged dramatically, reaching approximately
USD 43.5 billion in 2023, marking it as the largest trade partner in imports. Brazil showed a
consistent upward trajectory, with imports peaking at around USD 3.2 billion. In contrast,
Saudi Arabia’s exports to China also experienced remarkable growth, hitting about USD
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43.5 billion in 2023, indicating a balanced trade relationship with China. The total trade
volume with Brazil peaked at approximately USD 6.95 billion in the same year, reflecting a
robust bilateral trade partnership. Conversely, trade with the Russian Federation displayed
less volatility, with total trade reaching around USD 1.3 billion in 2023. The graphs collec-
tively emphasize that while trade volumes with China have significantly outpaced those
with other BRICS nations, the growing trade relationships with countries like Brazil and
India underscore the diversification of Saudi Arabia’s trade partnerships in the BRICS bloc.
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Figure 1. Saudi Arabia’s foreign trade volume with BRICS countries.

Table 2 presents the descriptive statistics of the key economic variables used to analyze
Saudi Arabia’s foreign trade with BRICS nations, covering 130 annual observations for each
variable from 1998 to 2023. The trade volume between Saudi Arabia and its BRICS partners,
represented in logarithmic form as log_Trade, has an average value of 8.43, with a relatively
moderate variation as indicated by the standard deviation of 1.73. The minimum logged
trade volume is notably low at around 4.04, suggesting some years or trade relations exhibit
significantly lower trade activity, while the maximum value peaks at 11.67, indicating
instances of high trade volumes.

Economic size, measured by GDP in logarithmic terms for both Saudi Arabia
(log_GDP_KSA) and its BRICS partners (log_GDP_Partner), shows high mean values
of 26.87 and 27.90, respectively, which reflect substantial economic sizes with minimal
fluctuation (standard deviations around 0.63 and 1.13). This implies a relatively stable
economic size over the observed years. The data also explore the political stability indices
(Polstab_KSA and Polstab_Partner), where both indices average negative values, —0.34 and
—0.57 respectively, indicating a general environment of political instability in the regions
studied over the timeframe.

Moreover, the distance variable (log_Distance) has a mean of 3.75 and varies minimally,
suggesting that the geographical distances between Saudi Arabia and each BRICS nation
are consistent and could be a lesser variable factor in trade dynamics. The exchange
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rates (log_Exchange_rate) and inflation rates (log_Inflation_KSA and log_Inflation_Partner)
show more variability, particularly in the partners’ inflation rates, which could influence
trade patterns due to changes in purchasing power and price competitiveness.

Table 2. Descriptive statistics.

Variable Obs Mean Std. Devw. Min Max
log_Trade 130 8.42671 1.725569 4.043815 11.66055
log_ GDP_KSA 130 26.87151 0.6258909 25.71217 27.73409
log_GDP_Partner 130 27.90316 1.126444 25.58376 30.5148
log_Distance 130 3.753055 0.2123847 3.482445 4.061151
log_Exchange_rate 130 2.565689 1.164739 0.1488653 4.444555
log_Inflation_KSA 130 1.46279 0.5983157 —0.0979804 2.554918
log_Inflation_Partner 130 2.111014 0.5218602 0.4690828 4485784
Polstab_KSA 130 —0.3402649 0.2870019 —0.6608406 0.2278216
Polstab_Partner 130 —0.5726709 0.42201 —1.514594 0.3278003

Overall, these statistics provide a foundational understanding of the trade dynamics
and economic relationships between Saudi Arabia and the BRICS countries, highlighting the
interplay between trade volumes, economic stability, and political factors. The consistent
economic sizes suggest robust economies, whereas variations in inflation and political
stability may play critical roles in shaping the nuances of trade relationships.

The correlation matrix from Table 3 provides insights into how economic and politi-
cal factors correlate with trade volumes between Saudi Arabia and the BRICS countries.
Notably, there is a moderate positive correlation between trade volumes and the GDPs of
both Saudi Arabia and the BRICS partner countries, indicating that larger economies have
higher trade volumes, consistent with the gravity model of trade.

Table 3. Correlation matrix of key variables.

Yol
= et < g
3] 5] N B -
o 5 £ g = % q < g
g X S g % g ~ Y 5
g 9 A, w & .2 g | R~
Variable = =) = A = S 2 g o
[=13) QO A | 3 L= [+ 7 [
= : © & s = = = 2
& &b = o) o = = I
- 2 ) =) o0 A
— - 2
log_Trade 1
log_GDP_KSA 0.531* 1
log_GDP_Partner 0.594 ** 0.530 * 1
log_Distance 0.196 ** —0.001* —0.053* 1
log_Exchange_rate 0.177 ** 0.161 ** —0.011** —0.546 ** 1
log_Inflation_KSA 0.283 * 0.434 ** 0.247 ** —0.000*  —0.004 ** 1
log_Inflation_Partner =~ —0.477* —0.072* —0.287* —0.259**  0.246** 0.083 ** 1
Polstab_KSA —0.417 * 0.366 ** —0.415* —0.000* —0.119* —-0.367* 0.144 ** 1
Polstab_Partner 0.157 ** 0.037 * —0.110* 0.311* —0.248* —0.000** —0.358* —0.022** 1

** Correlation is significant at the 0.01 level (two-tailed). * Correlation is significant at the 0.05 level (two-tailed).

Interestingly, the correlation between trade volumes and geographical distance is also
positive, although typically, distance is expected to negatively affect trade according to
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the gravity model. This suggests that other factors like trade agreements or economic ties
might be more influential in this specific trade relationship.

Exchange rate movements show a positive correlation with trade, implying that
favorable exchange rate conditions could be boosting trade volumes, possibly by affecting
the competitiveness of exports and imports. However, inflation in partner countries
negatively correlates with trade, suggesting that higher inflation, which often indicates
economic instability, might be detrimental to trade.

Political stability presents a mixed picture; decreased stability in Saudi Arabia corre-
lates with lower trade volumes, whereas increased stability in partner countries correlates
positively with trade. This indicates that internal political stability is crucial for maintaining
or increasing trade volumes, highlighting the complex dynamics of international trade
influenced by both domestic and foreign political conditions.

The regression analysis provided in Table 4 reveals significant insights into the eco-
nomic factors influencing trade between Saudi Arabia and its BRICS trading partners. The
analysis across four model specifications has underscored several key relationships:

Table 4. Regression results across models.

. Model 2 Model 3 (FE + Time Model 4
Variable Model 1 (OLS) (OLS + Time FE) and Country FE) (High-Dim FE)
log_GDP_KSA 1.233 *** (0.402) ~5.171 (8.183) —3.480 (2.580) Omitted
log_GDP_Partner 0.371 ** (0.162) 0.405 ** (0.202) 1.430 *** (0.299) 1.430 (0.840)
log_Distance —3.245 (2.492) —2.213 (3.650) Omitted Omitted
log_Exchange_rate —0.525 (0.456) —0.325 (0.685) 1.104 *** (0.367) 1.104 (0.754)
log_Inflation_KSA 0.245 (0.209) 0.210 (0.200) 16.168 (12.602) Omitted
log_Inflation_Partner —1.244 *** (0.244) —1.305 *** (0.273) 0.193 * (0.100) 0.193 (0.141)
Polstab_KSA 0.427 (0.575) 0.400 (0.560) 11.082 (8.805) Omitted
Polstab_Partner 0.379 (0.461) 0.350 (0.450) 0.448 ** (0.170) 0.448 (0.383)
Constant —18.899 (9.786) —20.500 ** (8.950) 40.000 (48.500) —35.000 (24.000)
Durbin-Watson 1.89 1.92 2.05 2.01
Breusch-Pagan 0.34 0.28 0.19 0.15
(p-value)
VIF (max) 5.2 48 3.9 37
Observations 130 130 130 130
R-squared 0.5596 0.5720 0.9000 0.9500

***p <0.01,** p<0.05 *p <0.1. Note: Figures in parentheses represent standard errors. In Model 4, several
variables are omitted due to collinearity with the fixed effects.

The GDP of partner countries (log_GDP_Partner) consistently shows a positive and
significant correlation with trade volume. The strength of this relationship increases across
the models, particularly notable in Models 1 to 3. For instance, a 1% increase in a partner
country’s GDP was associated with a 0.37% increase in trade volume in Model 1, and this
effect escalated to 1.43% in Model 3 when controlling for fixed effects. The persistence of
this effect in Model 4, although not statistically significant, highlights its robustness but
suggests sensitivity to the model’s complexity and variable interactions.

The exchange rate (log_Exchange_rate) exhibited variable impacts across the models.
Initially, the relationship was negative but not statistically significant. However, in Model
3, as the model complexity increased, the exchange rate demonstrated a significant positive
impact, indicating that an appreciation of the Saudi Riyal might increase trade volume.
The lack of statistical significance in Model 4 suggests that other factors in the model may
obscure this effect.

Inflation in partner countries (log_Inflation_Partner) initially showed a negative and
significant impact on trade volumes, indicating that higher inflation might deter trade. This
relationship changes in the more complex Model 3, where the coefficient turns positive and
achieves marginal significance, suggesting that under certain conditions, higher inflation
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may not adversely impact trade as initially thought. Model 4 maintains a positive effect,
though it lacks statistical significance, indicating potential instability in this relationship
across different model specifications.

Political stability in partner countries (Polstab_Partner) was not significant in the
initial models but gained significance in Model 3, suggesting that greater political stability
is likely to foster stronger trade relationships. This finding is intuitive as political stability
can enhance the predictability necessary for robust economic exchanges. However, this
effect was not statistically significant in Model 4, which could be due to the inclusion of
multiple fixed effects obscuring simpler bivariate relationships.

Saudi Arabia’s GDP (log_GDP_KSA) showed a complex pattern, being positive and sig-
nificant in Model 1 but turning negative and non-significant in subsequent models, reflecting
perhaps the nuanced ways in which domestic economic conditions interact with interna-
tional trade dynamics. It was ultimately omitted in Model 4 due to collinearity, indicating
challenges in isolating the effects of the Saudi GDP from other country-specific factors.

The model fit significantly improved with the inclusion of more comprehensive fixed
effects, with the R-squared value increasing notably from Model 1 to Model 4. This
improvement underscores the importance of accounting for both time and country-specific
heterogeneity to better capture the dynamics of international trade.

These findings highlight the dynamic nature of trade influenced by multiple economic
factors and the importance of model selection in econometric analysis. They also emphasize
the need for careful consideration of how various economic and political conditions in both
home and partner countries can distinctly influence trade patterns.

5. Discussion

The gravity model and associated economic factors serve as a robust analytical frame-
work for Saudi Arabia’s trade with BRICS nations. The pivotal role of Saudi Arabia’s Vision
2030 plan in guiding its strategic shift from oil dependence to economic diversification is
not just significant, but also holds immense potential for the country’s economic future.
This comprehensive plan increases the country’s engagement with BRICS nations and
underscores its commitment to economic reform and global trade influence. A key goal of
the Vision 2030 plan is to boost non-oil exports from 16% to 50% of GDP by 2030, a clear
indicator of Saudi Arabia’s determination to diversify its economy. This transformation
necessitates strategic partnerships with major economic blocs, making BRICS nations a
crucial component of Saudi Arabia’s diversification strategy.

Saudi Arabia’s trade with BRICS nations strongly supports the gravity model’s claim
that larger economies generate higher trade volumes. Lohani (2024) and Subhan et al.
(2021) note that BRICS countries’ large GDPs translate into significant trade potential
for Saudi Arabia. Over 23% of global GDP comes from these countries, creating many
opportunities for Saudi exports and imports, especially in non-oil sectors crucial to Vision
2030’s diversification goals. Given the BRICS nations’ significant connectivity infrastructure
investments, Hussain et al.’s (2020) findings on infrastructure and geographical proximity
are increasingly relevant. Regression analysis supports the relationship between partner
countries” GDP and trade volume, with Models 3 and 4 demonstrating significant positive
coefficients (3 = 1.430, p < 0.01). When controlling for unobserved heterogeneity, BRICS
GDP increases by 1%, resulting in a 1.43% increase in bilateral trade volume. These
results have significant policy implications: Saudi policymakers should prioritize trade
with the fast-growing BRICS economies, especially in Vision 2030’s diversification sectors.
The evidence suggests sector-specific trade strategies that leverage each BRICS nation’s
economic strengths and support Saudi Arabia’s economic transformation.

This study shows that the exchange rate complexly influences currency values and
trade flows in Saudi Arabia—BRICS trade. Since 1986, the Saudi Riyal has been pegged to
the U.S. dollar, stabilizing international trade. Evidence from Model 3 (3 = 1.104, p < 0.01)
shows that exchange rate dynamics significantly impact trade volumes, even in a fixed
exchange rate framework. Ijirshar et al. (2022) note that BRICS currency fluctuations
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can hurt Saudi exports. Given the recent volatility of BRICS currencies, especially the
Russian ruble and Brazilian real, this finding is significant. The regression results show
that a 1% exchange rate appreciation increases trade volume by 1.104%, demonstrating
the importance of currency dynamics in trade relationships. Based on Nguyen and Do’s
(2020) framework, this relationship requires specific policy interventions, such as currency
hedging mechanisms for Saudi exporters, bilateral currency arrangements with BRICS
nations, financial instruments to manage exchange rate risks, and sector-specific export
competitiveness strategies.

This study reveals a strong correlation between political stability and trade volumes,
with Model 3 indicating a significant positive coefficient (3 = 0.448, p < 0.05) for partner
countries. This finding extends beyond statistical significance, suggesting several key ways
political stability impacts trade. Stable political environments enhance trade efficiency,
reduce transaction costs and administrative barriers, and facilitate long-term trade plan-
ning and investment. Beshkar and Bond (2019) assert that political stability enhances trade
agreement implementation and policy consistency, mitigates political risk, and fosters
deeper economic integration. Stable governance attracts sustained investment, lowers
international transaction risk premiums, and fosters long-term trade relationships. These
findings advocate for strengthening diplomatic ties with stable BRICS partners, developing
risk mitigation strategies for less stable markets, creating institutional mechanisms for
regular policy dialogue, and opening trade facilitation offices in key BRICS markets to meet
Vision 2030 goals. A one-unit improvement in political stability increases trade volume by
44.8%, demonstrating the high economic returns of stable bilateral relationships. This quan-
titative evidence aligns with Saudi Arabia’s Vision 2030’s focus on comprehensive economic
partnerships with BRICS nations, especially in sectors vital to economic diversification.

This analysis uncovers complex tariff, inflation, and trade interactions in Saudi-BRICS
relationships. Empirical evidence suggests tariffs serve a dual purpose beyond trade
barriers. As Corréa and Gomes (2018) demonstrate, tariffs can protect domestic industries,
but they often lead to reciprocal measures and trade disputes, creating a complex economic
web. Models 1 and 2 show significant negative coefficients (3 = —1.244, p < 0.01 and
3 = —1.305, p < 0.01, respectively), indicating that a 1% increase in partner country inflation
leads to a more than 1% decrease in trade volume. However, Model 3’s positive coefficient
(B = 0.193, p < 0.10) indicates a more complex relationship after controlling for fixed
effects. The effects of inflation vary across economic development stages, explaining this
contradiction. Kalu and Anyanwaokoro (2020) suggest moderate inflation in fast-growing
economies may indicate economic expansion. These findings underscore the need for Saudi
policymakers to distinguish BRICS trade strategies by inflation profile and economic growth
stage, including inflation-adjusted pricing, flexible tariff arrangements, and mechanisms to
monitor and respond to partner economies’ inflationary pressures, to ensure more effective
trade policies.

Distance data defy gravity model predictions, revealing changing international trade
patterns. The gravity model has historically relied on distance, but Models 1 and 2 show
statistically insignificant coefficients, excluding them from Models 3 and 4 due to collinear-
ity. This suggests a significant change in how geographical distance affects modern trade
relationships, particularly Saudi-BRICS trade. Advanced logistics, digital communica-
tion, and supply chain management have reduced economic distance, making physical
proximity less important in trade volumes. This transformation suggests opportunities
to invest in digital trade infrastructure, develop BRICS-specific e-commerce platforms,
implement advanced logistics solutions, and establish virtual trade facilitation centers
to improve commercial connectivity in Saudi Arabia’s Vision 2030 trade strategy. The
decreasing role of distance emphasizes the growing importance of institutional and techno-
logical factors in shaping trade relationships, suggesting that Saudi Arabia’s trade policy
should focus more on digital infrastructure and efficient trade facilitation mechanisms than
geographical constraints.
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Adding temporal and national fixed effects to Models 2 and 3 boosts the regression
framework’s explanatory power, as shown by the increase in R-squared values from 0.5720
t0 0.9000. This significant model fit improvement emphasizes the importance of unobserved
heterogeneity in international trade analyses. Saudi Arabia’s trade patterns are mainly
influenced by external factors, with partner countries” economic conditions having greater
statistical significance than domestic variables. Although partner country GDP remains
significant across models (3 = 1.430, p < 0.01 in Model 3), Saudi Arabia’s domestic GDP
and inflation indicators lose significance in more complex specifications. This suggests that
Saudi trade strategies should prioritize monitoring and responding to BRICS economies
while developing mechanisms to buffer external economic shocks.

Saudi Arabia’s trade relationships with BRICS nations are complex, and the gravity
model framework provides crucial insights for policymaking and strategic planning. The
empirical findings show that successful trade relationships require policy attention to
complex economic, political, and institutional factors. The results suggest several strategic
priorities for Vision 2030 implementation:

m  Developing sophisticated monitoring systems for BRICS economies to anticipate and
respond to economic changes.

m  Creating flexible trade mechanisms that can adapt to partner countries’ economic
conditions.

m  Creating institutional frameworks to support sustained trade growth despite external
volatility.

The significant impact of partner country stability and economic health on trade
volumes suggests that Saudi Arabia should diversify its trade relationships across BRICS
nations and develop sector-specific strategies that match each partner’s economic strengths.

6. Conclusions

This study has used different panel regression techniques to analyze the key factors
responsible for Saudi Arabia’s trade with the BRICS countries. The results underscore
the significant impact of the partner countries’ gross domestic product (GDP) on trade
volumes, thereby reinforcing the gravity model’s claim that economics drives more active
trade participation. This indicates that the economic size factor is still a strong predictor of
trade relations involving Saudi Arabia and the BRICS nations. In addition, this research
draws attention to the governance factor, arguing that a stable government in the partner
country is an advantage for trade since it encourages stronger trade relations. For instance,
stable governance can lead to consistent trade policies and regulations, which in turn can
foster trust and predictability in trade, leading to high volumes of trade.

The research also sheds light on the intricate interplay between inflation and trade,
underscoring that the reality is often nuanced rather than straightforward. In general, rising
inflation tends to dampen trade, as it can erode purchasing power. However, the findings
suggest that certain contexts may link inflation to economic growth, thereby stimulating
trade even in the face of higher prices.

In conclusion, the development of economic and political conditions in partner coun-
tries emerges as a critical factor in expanding trade with Saudi Arabia. These findings
are not only significant but also align with the Kingdom of Saudi Arabia’s Vision 2030,
a testament to this research’s relevance and potential impact. Expanding trade relations
with BRICS countries could further Vision 2030, which aims to diversify the economy and
reduce its dependence on oil exports, helping Saudi Arabia achieve its broader sustainable
economic development and diversity objectives in an increasingly globalized world.
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