
Academic Editor: Bruce Morley

Received: 17 May 2026

Revised: 28 June 2026

Accepted: 29 June 2026

Published: 6 July 2026

Copyright: © 2026 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.

Article

Foreign Direct Investment and Economic Growth in Saudi
Arabia: Fresh Insights from ARDL Bound Testing
Muhammad Tahir 1 , Mohammed Jaboob 2 , Shatha Salem Alruwali 3, Osama Aljameel 4, Razaullah Hafiz Ullah 5,
Sohail Farooq 6 and Syed Quaid Ali Shah 7,*

1 Department of Economics, COMSATS University Islamabad, Abbottabad Campus,
Abbottabad 22060, Pakistan; tahirm@cuiatd.edu.pk

2 Department of Management, College of Commerce and Business Administration, Dhofar University,
Salalah 211, Oman; mojaboob@du.edu.om

3 Department of Business Administration, College of Business, Jouf University, Sakakah 72388, Saudi Arabia;
ssriwsly@ju.edu.sa

4 Ministry of Education, Kingdom of Saudi Arabia, Riyadh 11148, Saudi Arabia; o.aljameel@mu.edu.sa
5 Department of Industrial Engineering, College of Engineering, University of Business and Technology,

Jeddah 21448, Saudi Arabia; razaullah@ubt.edu.sa
6 Department of Economics, Hazara University, Manshera 21300, Pakistan; sohail@hu.edu.pk
7 Center of Finance and Digital Economy, King Fahd University of Petroleum and Minerals,

Dhahran 31261, Saudi Arabia
* Correspondence: syedquaidalishah@gmail.com

Abstract

Foreign Direct Investment (FDI, hereafter) as a determinant of economic growth has re-
ceived significant attention in both the theoretical and empirical research literature due
to its numerous benefits. However, the FDI–growth relationship is rarely researched for
the economy of Saudi Arabia. Amid this backdrop in the literature, this paper focuses on
Saudi Arabia to provide fresh, comprehensive evidence about the FDI–growth relationship.
Our analysis is based on time series data for the period 1975–2023, which were collected
from credible global sources. For estimation, the study adopted ARDL modeling, which
is suitable for time series data as it produces both long-run relationships and short-run
dynamics simultaneously. Our results show that FDI inflows have a positive and statis-
tically significant influence on economic growth in the long run. Similarly, in the long
run, both human capital and trade openness have also improved the long-run growth
of Saudi Arabia. Furthermore, a positive and statistically significant influence of natural
resources on economic growth is observed in the long run. Moreover, the results show that
total factor productivity and domestic investment have not had the desirable influences on
economic growth. The short-run results show that the growth performance of Saudi Arabia
could be explained by natural resources, domestic investment and human capital. The
causality analysis also confirmed a one-way relationship running from FDI inflows towards
economic growth. Our results have a significant policy implication for the policymakers of
Saudi Arabia.

Keywords: FDI inflows; natural resources; economic growth; ARDL; Saudi Arabia

1. Introduction
Over the years, Foreign Direct Investment (FDI, hereafter) has uplifted the growth

and development process of numerous economies. FDI inflows have expanded globally in
recent years. Mergers and acquisitions, the rise in multinational firms, the shift towards
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privatization and internal pressures are the main causes of the expansion of FDI flows
worldwide (Ehmaidat & Jajuga, 2023). Global FDI flows reached 802 billion US dollars
in the first half of 2024 (OECD, 2024). FDI inflows have increased by 80 percent to the
OECD area and decreased by 20 percent to non-OECD areas. Several benefits are associated
with the inflows of FDI. For instance, Pegkas (2015) endorsed that FDI inflows improve
the growth performance of the recipient economies by enhancing productivity through
the channels of increased investment, advanced technologies and management skills. FDI
inflows also contribute to the growth process by creating more employment opportunities
and encourage constructive competition among domestic and international producers,
due to which the growth process flourishes. Silajdzic and Mehic (2015) endorsed that FDI
inflows support the economic performance of the host economies through spillovers and
technological improvement. Finally, Makki and Somwaru (2004) documented that FDI
inflows facilitate technology transfer, improve the quality of human capital and institutions
and further enhance domestic investment in the economy. All these benefits of FDI are
bound to improve the economic performance of the host economies.

However, empirical studies have not shown consistent evidence about the true impact
of FDI inflows on economic growth. Despite the strong and convincing evidence about the
positive influence of FDI inflows on economic growth, there are still notable disagreements
among researchers about the exact impact of FDI on economic growth (Belloumi & Alshehry,
2018). Some studies have provided evidence about the positive impacts of FDI on economic
growth. For instance, Ayenew (2022) focused on 31 African economies using the GMM
approach and showed that only FDI inflows matter for achieving higher economic growth.
Similarly, in the context of transition economies, Silajdzic and Mehic (2015) reported a
positive relationship between FDI inflows and economic growth. On the other hand, some
studies have reported a negative influence that FDI inflows have on economic growth. For
instance, Saqib et al. (2013) and Rahman (2015) reported the negative influences of FDI on
economic growth in the case of Pakistan and Bangladesh respectively. These contradictory
findings point towards the fact the role of FDI inflows may be conditional on some other
important factors. For instance, Chaudhury et al. (2020) endorsed that the role of FDI
inflows on the growth process of economies may be dependent on the level of inflation, the
quality of infrastructure, investment rate and trade openness of the host economy.

Saudi Arabia, like all other economies, is trying to attract FDI inflows due to their
growth-enhancing benefits. Attracting FDI inflows are aligned with the Kingdom’s vision
of 2030, as pointed out by Samargandi et al. (2022). However, Saudi Arabia has faced
several challenges to attract FDI inflows over the years. For instance, Albaheth (2023)
highlighted several challenges faced by Saudi Arabia to attract FDI inflows including
legislative structure and trade-related policies such as inflexible tariffs over the years.
However, the authorities have taken several measures to attract FDI inflows in recent times.
After accession into WTO, FDI inflows to Saudi Arabia have increased significantly as
pointed out by Samargandi et al. (2022) and Kayani and Alzaid (2024). The official statistics
show that FDI inflows amounted to SAR96 bn ($25.5 bn) in 2023, which is greater than the
target of the national investment strategy (NIS) by 16 percent (SPA, 2025). FDI inflows in
2023 grew by 50 percent compared to 2022 while the stock of FDI increased by 13 percent
compared to 2022.

In the context of Saudi Arabia, some researchers have conducted research studies to
highlight the role of FDI inflows from the perspective of higher economic growth. However,
the results are mixed and contradictory. For instance, Kayani and Alzaid (2024) and Al
Khathlan (2014) reported that FDI inflows are unable to explain the growth of Saudi Arabia.
On the other hand, Ehmaidat and Jajuga (2023) provided evidence that FDI has impacted
economic growth of Saudi Arabia positively and significantly. Similarly, the study of
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Alshehry (2015) demonstrated that the positive influences of FDI on growth in Saudi
Arabia were realized mainly after the year 2000. Finally, Belloumi and Alshehry (2018)
showed that the economic growth of Saudi Arabia is negatively influenced by increased
FDI inflows. These observed contradictory findings regarding the connection between FDI
and economic growth calls for more academic research in the context of Saudi Arabia. Still,
it is not clear whether FDI improves or slows down the growth process.

Hence, this research study attempts to present convincing and robust evidence about
the impact that FDI has on economic growth using data from Saudi Arabia. Examining the
role of FDI inflows is indeed important as it is aligned with the Kingdom’s vision of 2030.
The attraction of FDI is indeed aligned with the Kingdom’s vision 2030, which strongly
emphasizes the process of economic diversification. Economic diversification is a preferred
growth model specifically for all resource-rich countries including the KSA. Therefore, this
study adds to the current body of knowledge on the determinants of economic growth in
Saudi Arabia by providing updated evidence on the role of FDI inflows, human capital,
trade openness, natural resources, domestic investment, and productivity. Similarly, we
are also interested in assessing the direction of the relationship between FDI inflows and
economic growth. Previous studies have not researched the direction of causality between
FDI and economic growth extensively. In other words, research studies on the direction of
causality and the causal linkages between FDI and growth in the case of the KSA are scarce.
Moreover, in addition to the FDI-led growth hypothesis, our study is also going to test the
resource-blessing hypothesis and the trade-led growth hypothesis for Saudi Arabia. We
hope that our results will add to the literature on the relationship between FDI inflows and
economic growth in the context of Saudi Arabia.

Despite the growing literature on FDI and economic growth, the evidence for Saudi
Arabia remains inconclusive. Existing studies report positive, negative, and insignificant
effects of FDI on growth, while limited attention has been devoted to examining the long-
run dynamics and direction of association using recent data. Furthermore, previous studies
have rarely incorporated FDI, trade openness, human capital, natural resources, domestic
investment, and total factor productivity within a unified empirical framework. This study
addresses these gaps by providing updated evidence for Saudi Arabia over the period
1975–2023.

This study is segmented as follows. Relevant key statistics are shown in Section 2.
The relevant literature is comprehensively discussed in Section 3. Model derivation and
estimating strategy are presented in Section 4. Section 5 includes results and discus-
sions while Section 6 includes causality analysis. Section 7 includes results, implications
and limitations.

2. Literature Review
The relationship between FDI and economic growth has been the most important

and the most debated topic in the academic research literature over the last few decades.
Numerous studies have been carried out by renowned researchers to assess the exact
relationship between FDI and economic growth. Some studies have focused on the different
regions and groups (Raza et al., 2021; Bilas, 2020) while others have focused on individual
economies (Rahman, 2015; Al Khathlan, 2014) to study the influence of FDI inflows on
economic growth. However, still there are significant disagreements among the researchers
about the ultimate impact of FDI inflows on economic growth. Still some studies believe
that FDI inflows promote economic growth (Ayenew, 2022; Har et al., 2008; Bilas, 2020). On
the other hand, some other studies believe that FDI inflows negatively impact the growth
of the host economies (Rahman, 2015; Lensink & Morrissey, 2006; Ayanwale, 2007).
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Empirical evidence about the positive influence of FDI on economic growth is ex-
tensive. Raza et al. (2021) focused on OECD economies and utilized data for the period
1996–2013. Their results are based on the fixed effects, and the GMM estimator confirmed
the positive impact of FDI inflows on economic growth. Similarly, Bilas (2020) focused
on 13 European economies for the period 2002–2018 and applied the panel ARDL mod-
eling. Their results displayed a positive relationship between FDI inflows and economic
growth. Moreover, Seyoum et al. (2015) focused on 23 African economies and demon-
strated a two-way causality between the inflows and FDI and economic performance. These
cross-country studies have provided firm evidence about the influence of FDI inflows on
economic growth.

There are some studies where researchers have provided evidence about the negative
impact of FDI inflows on economic growth. For instance, Rahman (2015) demonstrated a
negative influence of FDI on economic growth by focusing on Bangladesh using multiple
regression modeling. Similarly, the study of Lensink and Morrissey (2006) also provided
comprehensive negative impact of FDI on economic growth. Their analysis and modeling
are based on cross-sectional, panel data and instrumental variable techniques. Finally,
Saqib et al. (2013) proved that the economic growth of Pakistan is negatively impacted by
FDI inflows.

Some studies reported that the role of FDI in altering the growth performance is
conditional on some other factors. For example, Chaudhury et al. (2020) documented
that the role of inflation, trade openness and investment may alter the role of FDI in the
host economies. Similarly, Osei and Kim (2020) focused on the role of domestic credit and
concluded that too much credit is not necessary for impacting the FDI–growth relationship.
Moreover, the quality of institutions and the availability of natural resources may also
impact the FDI–growth relationship specifically in the developing and emerging economies.

Some researchers have tried to assess the impact of FDI on economic performance
by focusing on Saudi Arabia. For example, Belloumi and Alshehry (2018) utilized data
from 1970 to 2015 to identify the role of domestic investment and FDI on economic growth.
Their results indicated a negative bidirectional relationship between FDI and non-oil GDP.
Similarly, Al Khathlan (2014) applied cointegration techniques and used data from 1980 to
2010 to assess the response of economic growth to increased FDI inflows. The results of the
study showed that FDI inflows have cast an insignificant positive influence on economic
performance. On the other hand, Al Shammre and Alshahrani (2024) deviated from the
traditional literature and tested the influence of economic growth on FDI for Saudi Arabia
using data from 1980 to 2023. Their findings demonstrated a positive influence of economic
growth on FDI inflows.

This brief review of the literature shows that the relationship between FDI inflows and
economic growth is not settled yet due to the contradictory findings reported by different
studies. Still, it is not clear whether FDI inflows really matter for achieving long-run growth.
The literature is also silent on the issue of causality between FDI and economic growth.
Moreover, the FDI-led growth hypothesis also needs attention in the context of Saudi
Arabia as the prior literature has produced mix results. Therefore, amid all these backdrops,
the present study tries to focus on Saudi Arabia and establish a robust relationship between
FDI and economic growth and further address the issue of causality. The present study is
expected to contribute to the literature and help the policymakers to formulate appropriate
policies regarding FDI inflows and economic growth.

2.1. Hypotheses of the Research

Based on the literature review discussed in the previous section, the study designed
the following hypotheses for testing.
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2.1.1. FDI and Economic Growth

H1. There is a positive relationship between FDI and economic growth.

2.1.2. Control Variables and Economic Growth

H2. There is a positive relationship between domestic investment and economic growth.

H3. There is a positive relationship between human capital and economic growth.

H4. There is a positive relationship between natural resources and economic growth.

H5. There is a positive relationship between trade openness and economic growth.

H6. There is a positive relationship between total factor productivity and economic growth.

3. Statistics on Variables
In this section, we intend to highlight and discuss some statistics of selected vari-

ables (Table 1). For this purpose, we have shown historical statistics. Data for the study
period were divided into two parts to provide more in-depth insights. FDI inflows into
Saudi Arabia declined by −4.468 percentage points during 1975–1999. However, data
for the 2000–2023 show that FDI inflows have increased into Saudi Arabia by 2.146 per-
centage points. The observed increase in FDI in recent decades is indeed a good sign for
the economy.

Table 1. The statistics of the variables.

Variables Definition of Variables 1975 1999 Change 2000 2023 Change

FDIt
“Foreign direct investment, net inflows

(% of GDP)” 3.987 −0.481 −4.468 −0.992 1.153 2.146

ECGt “GDP per capita (constant 2015 US$)” 52,813.170 21,829.850 −58.665 21,862.720 23,331.770 6.719

INVt
“Gross fixed capital formation

(% of GDP)” 17.393 19.490 2.096 17.352 27.894 10.541

NRSt
“Total natural resources rents

(% of GDP)” 54.383 27.977 −26.406 42.668 21.887 −20.781

TRDt “Trade (% of GDP)” 95.066 57.846 −37.220 68.166 62.127 −6.039

EDUt
“Human capital index, based on years
of schooling and returns to education” 1.566 2.204 40.723 2.231 2.696 20.876

TFPt “TFP level at current PPPs (USA = 1)” 1.341 0.671 −49.941 0.729 0.778 6.702

Note: Authors’ own calculations using data from the WDI and Penn World Tables.

Income per capita according to statistics declined by 58 percent during 1975–1999.
However, recent data show that income per capita has risen by more than 6 percent. This
increase in income in recent decades could be explained by the effective policies put in place
by policymakers. The process of economic diversification may have played a significant
role in improving the income level. Moreover, domestic investment has increased in
Saudi Arabia throughout the study period. According to the figures, domestic investment
increased marginally by 2.096 percentage points during 1975–1999 and by more than
10 percentage points between 2000 and 2023. Domestic investment is a key factor for
long-term growth and hence the observed increase in investment is a good sign for future
economic performance.

Further, the statistics show that the contribution of natural resources to the GDP
declined during both time periods. In the first half of the period, the contribution of natural
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resources to GDP declined by more than 26 percentage points, while during the second half,
the contribution of natural resources to GDP declined by more than 20 percentage points.
The observed noticeable decline in the dependence of natural resources is the reflection of
effective economic diversification happened in Saudi Arabia. Economic diversification is
one of the key elements of vision 2030 of the Kingdom.

In terms of trade liberalization, the Saudi Arabian economy has witnessed a steady
decline in its trade openness degree. The trade openness significantly declined between
1975 and 1999. However, data from recent decades show a marginal decline in trade
openness. The current value of open trade is still reasonable as it is higher than in most
of the developing countries. The previous literature shows that trade openness has also
played a role in improving the growth performance of Saudi Arabia.

The statistics further highlighted that human capital has improved a lot during the
study period. Data from the first half show that human capital increased by more than
40 percent, which shows the commitment of policymakers to increasing human capital, as
it is key for long-run growth. On the other hand, human capital increased by more than
20 percent during the second part of the period (2000–2023). This observed enhancement
in human capital could explain the better quality of life of Saudi Arabia largely. Finally,
the performance of Saudi Arabia in improving its total factor productivity (TFP) is not
impressive. TFP significantly decreased by more than 49 percent between 1975 and 1999.
However, recent decades show that TFP has increased by more than 6 percent, which is a
good sign for the economy.

4. Model and Estimation Strategy
4.1. The Econometric Model

Assessing the influence of FDI on economic growth by focusing on Saudi Arabia is the
prime objective of this study. However, economic growth modeling must include all main
growth-improving factors. For example, both human capital and domestic investment are
integral parts of economic growth models (Tahir & Azid, 2015). Similarly, openness to
trade is also considered an important factor for growth performance (Frankel & Romer,
1999; Dollar, 1992). Further, Baier et al. (2006) endorsed that TFP is important from the
perspective of growth. Based on these arguments, the following functional form is designed
for analysis.

ECG = F
(

INVa, EDUb, FDIc, NRSd, TRDe, TFPf
)

(1)

The functional form shown above indicates that the economic growth of the KSA
is dependent on investment, education, FDI, natural resources, trade and total factor
productivity. In the next step, the study used the natural logarithm to transform the
coefficients into elasticities and address the likely non-linearity among the variables. Hence,
the functional form is converted into an econometric time series model by adding the error
term and subscript (t) as shown by model-2.

ECGt = αt + β1INVt + β2EDUt + β3FDIt + β4NRSt + β5TRDt + β6TFPt + Ut (2)

Real growth of “GDP per capita” is used for measuring the dependent variable.
Investment in the domestic economy is measured by “gross fixed capital formation as % of
GDP” while FDI inflows are approximated by “FDI inflows as a % of GDP”. For measuring
natural resources, the study used “total natural resources rent as % of GDP”. Furthermore,
for trade openness we have used “trade as a % of GDP” while total factor productivity
(TFP) is approximated using “TFP level at current PPPs (USA = 1)”. Finally, human capital
is measured using the human capital index.
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For data collection, we have used the most authentic sources. Data on human capital
and TFP are sourced from the “Penn World Tables”. On the other hand, data on all other
variables including the dependent and independent variables are taken from the “World
Development Indicators (WDIs)”. The time covers the period 1976–2024. In Table 2, we
have provided comprehensive information about the data and variables.

Table 2. Variables and data.

Variables Description Source

ECGt “Growth of real per capita GDP” “World Development Indicators”

INVt “Gross fixed capital formation as % of GDP” “World Development Indicators”

EDUt
“Human capital index, based on years of schooling

and returns to education; see Human capital in PWT9” “Penn World Tables”

FDIt “FDI inflows as a % of GDP” “World Development Indicators”

NRSt “Total natural resources rent as % of GDP” “World Development Indicators”

TRDt “Trade as a % of GDP” “World Development Indicators”

TFPt “TFP level at current PPPs (USA = 1)” “Penn World Tables”

4.2. Estimation Strategy

Time series data are used extensively in applied economics studies as they provide
detailed insights about a particular economy. Most of the time, time series data violate the
assumption of stationarity of “Ordinary Least Squares” (Tahir, 2020). Hence, OLS-based
regression is no longer reliable in the presence of non-stationarity.

Some solutions such as cointegration tools are available in the case of non-stationary
variables. The cointegration techniques work well when the variables are non-stationary.
Among the cointegration tools, the Engle–Granger test (Engle & Granger, 1987), which
is suitable for two variables, has received significant attention in the literature. For the
multiple variables, the Johansen (1988) test is more efficient, and it produces valid results.
On the other hand, Pesaran et al. (2001) suggested a new cointegration tools known as the
“Autoregressive Distributed Lag Model (ARDL)”. The ARDL technique is also known as
the “Bound Testing” is suitable for variables when their order is not uniform.

4.3. ARDL Framework

The ARDL technique, owing to its multiple benefits, has been used frequently in time
series analysis. Among its benefits, handling variables with diverse orders, producing
short-run and long-run estimates simultaneously and working efficiently with limited
observations received significant attention (Tahir, 2020; Ahmad et al., 2019). The ARDL has
two important steps. The first step deals with the establishment of the long-run relationship.
The second step generally in the ARDL framework is to capture short-run dynamics. The
transformation of model-2 into the ARDL framework is shown below.

∆ECGt = β0 + ∑n1
i=1 β1i∆ECGt−i + ∑n2

i=0 β2i∆INVt−i + ∑n3
i=0 β3i∆EDUt−i + ∑n4

i=0 β4i∆FDIt−i

+∑n5
i=0 β5i∆NRSt−i + ∑n6

i=0 β6i∆TRDt−i + ∑n7
i=0 β7i∆TFPt−i + ∅1ECGt−1 + ∅2INVt−1

+ ∅3EDUt−1 + ∅4FDIt−1 + ∅5NRSt−1 + ∅6TRDt−1 + ∅7TFPt−1 + εt

(3)

In model 3, the variables linked with the ( ∆) measures short-run dynamics (β1 − β7).
Similarly, the parameters (∅1 − ∅7) are used for long-run impacts. In the ARDL estimation,
the presence of cointegration can be assessed by testing hypothesis. The two hypotheses
provided below are used in the literature to accept or reject the possibility of cointegration.

Null Hypothesis : ∅1 = ∅2 = ∅3 = ∅4 = ∅5 = ∅6 = ∅7 = 0
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Alternative Hypothesis : ∅1 ̸= ∅2 ̸= ∅3 ̸= ∅4 ̸= ∅5 ̸= ∅6 ̸= ∅7 ̸= 0

The null hypothesis (N.H) does not accept cointegration, while the alternative hypoth-
esis (A.H) accepts cointegration. Narayan (2004) proposed values, which are known as the
“lower limit” and “upper limit”. If the calculated F-test value exceeds the “upper limit”,
the presence of cointegration will be accepted and the (N.H) will be rejected and vice versa.

5. Results and Discussion
5.1. Analysis of Unit Roots

Findings of unit roots extracted using the “Augmented Dickey Fuller (ADF)” are
shown in Table 3. The findings showed that some variables are stationary both at level and
first difference (FDI, human capital, TFP), while some others are stationary only at first
difference (economic growth, openness, natural resources, investment). Hence, the use of
ARDL technique is justified because of different integration levels.

Table 3. Findings of unit roots.

Variables Level First Difference Conclusion

ECGt −0.792 −4.435 *** I (1)
TRDt −1.998 −5.996 *** I (1)
NRSt −2.749 −6.504 *** I (1)
INVt −2.604 −6.134 *** I (1)
FDIt −4.758 *** −8.438 *** I (0)
EDUt −3.984 ** −10.444 *** I (0)
TFPt −4.410 *** −5.591 *** I (0)

Note: (***) and (**) stands for the 1-percent and 5-percent significance level respectively.

5.2. Selection of Lags

The ARDL modeling is generally very sensitive to the number of lags. For this
purpose, the study ran the VAR model to assess the suitable number of lags. Several criteria
including the AIC indicated one lag is sufficient for the ARDL estimation as depicted in
Table 4. Therefore, the study used only one lag while running the ARDL test.

Table 4. Lag determination for ARDL.

Lags LogL LR FPE AIC SC HQ

0 106.518 NA 2.83 × 10−11 −4.423 −4.142 −4.318
1 443.856 554.732 * 7.90 × 10−17 * −17.238 −14.989 * −16.399 *
2 481.356 50.0001 1.54 × 10−16 −16.726 −12.511 −15.155
3 537.596 57.489 1.76 × 10−16 −17.048 −10.865 −14.743
4 621.843 59.909 1.06 × 10−16 −18.615 * −10.465 −15.576

Note: The asterisk (*) indicates 1-percent significance level.

5.3. Discussion on Bound Test

The results of cointegration are shown in Table 5. Cointegration was confirmed based
on the results for all of the models except for the model where natural resources were used
as a dependent variable. The bound test values are larger than the critical values shown at
the bottom of Table 3. Hence, we accept the cointegrating relationship.

The ARDL testing confirmed the cointegrating relationship and hence the (N.H) was
rejected. After confirming the long-run relationship, in the next step, the study specified
the “error correction model (ECM)”. The ECM, according to the prior literature, assess the
short-run dynamics and further provide valuable information about the adjustment speed.
Hence, the study specified the ECM as indicated by Equation (4).
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∆ECGt= β0 + ∑n1
i=1 β1i∆ECGt−i + ∑n2

i=0 β2i∆INVt−i + ∑n3
i=0 β3i∆EDUt−i + ∑n4

i=0 β4i∆FDIt−i

+∑n5
i=0 β5i∆NRSt−i + ∑n6

i=0 β6i∆TRDt−i + ∑n7
i=0 β7i∆TFPt−i + ∅1ECTt−1 + ∪t

(4)

Table 5. Bound testing.

Specifications Bound Test Conclusion

ECGt/(INVt, EDUt, FDIt, NRSt, TRDt, TFPt) 7.579 “Cointegration”
FDIt/(INVt, EDUt, ECGt, NRSt, TRDt, TFPt) 4.280 “Cointegration”
TRDt/(INVt, EDUt, ECGt, NRSt, FDIt, TFPt) 7.869 “Cointegration”
INVt/(TRDt, EDUt, ECGt, NRSt, FDIt, TFPt) 6.459 “Cointegration”
NRSt/(TRDt, EDUt, ECGt, INVt, FDIt, TFPt) 2.891 “No cointegration”
EDUt/(TRDt, NRSt, ECGt, INVt, FDIt, TFPt) 3.496 “Cointegration”
TFPt/(TRDt, NRSt, ECGt, INVt, FDIt, EDUt) 4.723 “Cointegration”

“Significance Levels” “Lower Bound” “Upper Bound”
10 1.99 2.94
5 2.27 3.28
1 2.88 3.99

In the ECM, the penultimate term ( ∅1ECTt−1) is known as the “error correction term
(ECT)” and it reflects the adjustment speed. In an ideal situation, the “ECT” term should
take a negative coefficient with statistical significance. All other variables are discussed
earlier. The negative coefficient of ECT indicates that convergence towards equilibrium.

5.4. Discussion on Long-Run Results

The results regarding FDI and economic growth along with control variables are
shown in Table 6. The results showed that FDI has improved the economic growth of Saudi
Arabia significantly in the long run with statistical significance. However, it is important to
mention that the quantitative influence of FDI on economic growth is modest. The FDI-led
growth hypothesis is accepted in the case of Saudi Arabia. Some previous studies have
also provided sound empirical evidence to support the FDI-led growth hypothesis. For
instance, Le et al. (2024) carried out a detailed study on the FDI–growth relationship and
demonstrated that a one percent rise in FDI inflows impacts the growth performance by
9.3 percent, which is excellent. Similarly, Poonam et al. (2024) also endorsed the validity
of FDI-led growth hypothesis in India. Moreover, our results are also consistent with the
findings of Alshehry (2015), who provided evidence about the affirmative influence of FDI
on economic growth in Saudi Arabia. Thus, it is suggested that FDI inflows need to be
encouraged by providing a supportive platform for foreign investors.

Table 6. Results for the long run.

Variables Coefficients Sd. Error t-Ratio

TRDt 0.280 ** 0.124 2.252
NRSt 0.128 * 0.062 2.062
INV1 0.018 0.088 0.204
FDIt 0.024 *** 0.006 3.762
EDUt 0.083 *** 0.019 4.222
TFPt −0.121 0.126 −0.958

Constant (αt) −0.893 0.298 −2.989
Note: The asterisks (***), (**), (*) stand for 1-, 5- and 10-percent significance levels.

Similarly, we also found evidence supporting the “resource-blessing hypothesis”.
The results displayed a statistically significant positive influence of natural resources on
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economic growth, which is consistent with the “resource-blessing hypothesis”. This finding
of our study is supported by the study of Alkhathlan (2013), who endorsed a positive
influence of resources on economic growth in Saudi Arabia. Furthermore, our results
are also consistent with Hayat and Tahir (2021). The observed findings and the literature
evidence suggests that Saudi Arabia is still enjoying the “resource-blessing hypothesis”.
However, the findings should be interpreted with caution as this study has not paid explicit
attention to the resource-curse hypothesis. Also, the present study did not control for
underlying conditions including the oil price dynamics. The economic diversification is the
wise strategy for avoiding the “resource-curse hypothesis” in the future, as emphasized by
Aljarallah (2021).

Domestic investment has expectedly contributed positively to the economic perfor-
mance of Saudi Arabia. The findings reflected that the relationship between investment
and growth is positive but not significant. Investment is the key factor of growth in light
of the theoretical and empirical literature. Some previous notable studies also showed a
positive influence that investment has on growth (Adams, 2009; Tahir & Azid, 2015). The
insignificant impact of investment implies that the current level of investment is not suffi-
cient to enhance the growth process. Therefore, encouraging investment in the domestic
economy would improve the performance of Saudi Arabia. Moreover, human capital has
also helped the economy of Saudi Arabia to secure growth in the long run. The results show
that human capital has improved the economic growth of Saudi Arabia significantly. The
prior literature has also demonstrated a positive influence that education has on growth
(Kanval et al., 2024; Barro, 2001). The policymakers of Saudi Arabia are therefore advised
to invest heavily in the education sector for long-term growth.

Moreover, our analysis indicated that TFP has not had a desirable influence on the
economic growth of Saudi Arabia. The insignificant role of TFP does not demonstrate its
irrelevancy for economic performance. The possible reasons could be that the level of TFP
has still not reached a level where it can alter growth performance. In other words, the
current TFP level is relatively low. Hence, some good policies towards education and inno-
vation would enhance the level of TFP. In addition, it is possible that the TFP of PWT may
not be able to capture the TFP effectively across countries due to a country’s specific factors.
Therefore, the policymakers of Saudi Arabia are required to pay some more attention to
enhance the level of education and research activities by making significant investment.

Finally, our results show that trade openness has impacted the growth performance
of Saudi Arabia positively. Further, the analysis shows that the positive impact of trade
on growth is statistically significant as well. Previous studies have also repeatedly demon-
strated a positive relationship between trade openness and economic growth (Edwards,
1998, Blessing et al., 2024, Tahir & Azid, 2015). Our results are also supported by Islam et al.
(2022), who demonstrated a positive impact of trade on growth for Saudi Arabia. There-
fore, it is suggested that policymakers in Saudi Arabia take noticeable steps to liberalize
international trade and eventually achieve the objective of long-run sustainable growth.

5.5. Discussion on Short-Run Findings

The short-run findings are displayed in Table 7. Both FDI and trade openness are
insignificant. This means that both FDI and trade openness are long-term determinants
of economic growth. Hence, in the short run, both may not contribute to the growth
process. Therefore, policymakers could use them as tools for keeping the long-run growth
in perspective.

Moreover, in the short run, we found that the growth of Saudi Arabia could be
explained effectively by natural resources, investment and education level. The TFP is
positive but insignificant in the estimated model. Finally, the “ECT” term is negative and
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significant. The coefficient of “ECT” is (−0.796), which shows that the model corrected
itself with a speed of 79 percent per annum, which is remarkable.

Table 7. Short-run dynamics.

Variables Coefficients Sd. Error t-Ratio

∆TRDt −0.128 0.096 −1.335
∆NRSt 0.095 ** 0.045 2.111
∆INV1 0.136 * 0.070 1.929
∆FDIt −0.001 0.002 −0.537
∆EDUt 1.870 *** 0.631 2.960
∆TFPt 0.086 0.067 1.294
ECT −0.796 *** 0.093 −8.530

Note: The asterisks (***), (**), (*) stand for 1-, 5- and 10-percent significance levels.

5.6. Diagnostics Checking

Testing the validity of the model is important in the ARDL framework. Therefore,
the present study also tested the validity of the estimated models using several testing
methods as shown in Table 8. The autocorrelation was tested using the LM test and the
heteroscedasticity was approximated using the White test. Both tests confirmed the absence
of both problems. Similarly, the Jarque–Bera test accepted the normality of the variables.
Lastly, the Ramsey test rejected issues linked with the functional form used.

Table 8. Diagnostic analysis.

Names Statistics Outcomes

“LM Test” 1.115 (0.572) “No serial correlation”
“White Test” 0.193 (0.662) “No heteroscedasticity”

“Jarque–Bera” 3.243 (0.197) “Data is normal”
“Ramsey Test” 0.361 (0.720) “Correct functional form”

5.7. Stability Analysis

The stability analysis is assessed using the “CUSUM test” and the square of “CUSUM
test”. In Figures 1 and 2 provided below shows the outcome of CUSUM test and the square
of CUSUM test respectively. The graphical illustrations of both tests confirmed the stability.
The obtained lines are well inside the critical limits.
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Figure 1. CUSUM test.
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Figure 2. Square of CUSUM test.

6. Causality Analysis
The findings of causality testing are shown in Table 9. The results displayed a one-way

causal relationship running from education, natural resources and FDI towards economic
growth. Similarly, both natural resources and TFP are also unidirectionally linked with
domestic investment. Moreover, TFP connected with FDI inflows unilaterally. Finally, the
results displayed a two-way causal relationship between TFP and economic growth for
Saudi Arabia.

Table 9. Causality testing.

Null Hypothesis F-Statistic Prob Value

“EDUt to ECGt” 2.464 * 0.097
“ECGt to EDUt” 0.837 0.440
“INVt to ECGt” 0.082 0.921
“ECGt to INVt” 1.643 0.205
“NRSt to ECGt” 2.581 * 0.087
“ECGt to NRSt” 0.813 0.450
“TRDt to ECGt” 1.384 0.261
“ECGt to TRDt” 0.040 0.960
“TFPt to ECGt” 4.442 0.017
“ECGt to TFPt” 2.188 0.125
“FDIt to ECGt” 6.651 *** 0.003
“ECGt to FDIt” 1.413 0.254
“INVt to EDUt” 0.186 0.830
“EDUt to INVt” 0.494 0.613
“NRSt to EDUt” 0.014 0.985
“EDUt to NRSt” 0.688 0.507
“TRDt to EDUt” 0.406 0.668
“EDUt to TRDt” 0.471 0.627
“TFPt to EDUt” 0.481 0.621
“EDUt to TFPt” 0.426 0.655
“FDIt to EDUt” 0.482 0.620
“EDUt to FDIt” 1.977 0.151
“NRSt to INVt” 2.528 * 0.091
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Table 9. Cont.

Null Hypothesis F-Statistic Prob Value

“INVt to NRSt” 0.415 0.662
“TRDt to INVt” 1.670 0.200
“INVt to TRDt” 0.560 0.574
“TFPt to INVt” 12.229 *** 7.00 × 10−5

“INVt to TFPt” 2.314 0.111
“FDIt to INVt” 2.318 0.110
“INVt to FDIt” 0.282 0.755

“TRDt to NRSt” 0.345 0.709
“NRSt to TRDt” 2.068 0.139
“TFPt to NRSt” 1.652 0.203
“NRSt to TFPt” 1.716 0.192
“FDIt to NRSt” 1.323 0.277
“NRSt to FDIt” 2.419 0.101
“TFPt to TRDt” 0.034 0.966
“TRDt to TFPt” 1.173 0.319
“FDIt to TRDt” 0.503 0.607
“TRDt to FDIt” 1.080 0.348
“FDIt to TFPt” 1.089 0.345
“TFPt to FDIt” 4.110 ** 0.023

Note: The asterisks (***), (**), (*) stand for 1-, 5- and 10-percent significance levels.

7. Conclusions, Implications and Limitations
7.1. Conclusions

This research article tested the FDI-led growth hypothesis, which is extensively re-
searched globally but least researched for Saudi Arabia. Historical time series data from
1975 to 2023 collected from credible sources are analyzed with the help of the ARDL
cointegration technique.

Our results supported the validity of both FDI-led growth and trade-led growth
hypotheses for Saudi Arabia only in the long run. In the short run, however, both FDI-led
growth and trade-led growth hypotheses were not supported. It implies that both trade and
FDI are the long-term determinants of growth. Similarly, our results are broadly consistent
with the “resource-blessing hypothesis” both in the short run as well as in the long run.
Similarly, we found that human capital has a robust positive impact on growth both in the
short run as well as in the long run. Furthermore, we found that TFP is still irrelevant in
explaining the growth of Saudi Arabia, maybe due to its relatively low level. Finally, the
results revealed that domestic investment has improved economic growth only in the short
run, while in the long run its impact on growth is positive but insignificant.

7.2. Policy Implications

In this section, the study outlines some important policy suggestions based on the
robust results.

(1) It is suggested that the policymakers of Saudi Arabia shall take immediate measures
to liberalize international trade aggressively and further provide supportive platform
to international investors for attracting FDI inflows. Both trade and FDI inflows are
bound to enhance the long-run growth, as endorsed by the results.

(2) The results provided significant evidence about the positive education–growth rela-
tionship. Therefore, significant investment in the education sector must be made to
enhance its contribution towards economic growth.
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(3) Similarly, encouraging more investment in the domestic economy will add to the
growth process enormously. The results showed that investment has a limited role in
economic performance as the current investment level is not sufficient.

(4) Finally, the study suggests that the process of economic diversification needs to
be aggressively embraced by the policymakers. Although, natural resources have
significantly improved the growth of Saudi Arabia, the resource depletion phenomena
are getting more visibility worldwide and Saudi Arabia is not an exception.

7.3. Limitations and Future Research Directions

Some unavoidable limitations of the article are highlighted below.

(1) The generalization of findings could be on a limited basis, as Saudi Arabia has a
unique political and economic structure. Therefore, potential researchers may do
some similar research exercises by focusing on other similar kinds of economies to
address the issue of results generalization.

(2) The models designed for analysis may not produce similar results in other settings.
Therefore, it is suggested that future researchers test our designed models by utilizing
data from other resource-rich economies to assess the robustness of our models.

(3) Although the ARDL framework captures both short-run dynamics and long-run
equilibrium relationships, it does not fully eliminate potential endogeneity concerns
arising from reverse causality between FDI inflows and economic growth. Therefore,
the findings should be interpreted as evidence of dynamic associations rather than
definitive causal effects.

(4) The current study has only used a few control variables and could not pay significant
attention to structural breaks. Future research studies are advised to add some more
control variables to our models and incorporate the structural breaks to assess the
robustness of our results.
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