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ABSTRACT

This study assesses how renewable-energy investments drive non-oil economic growth in Saudi Arabia over 2000-
2023. Drawing on primary data from Saudi ministries and secondary series from the IEA, IRENA, and World Bank, we
employ an ARDL bounds-testing approach to estimate long-run and short-run impacts, and a VAR framework for
dynamic and causality analysis. Our ARDL results show that a one-percentage-point rise in renewable-energy
consumption (REC) increases non-oil GDP growth by 0.50 pp (p = .03), while a one-point increase in renewable-
electricity output (REO) yields a 2.00 pp gain (p = .01). Gross fixed capital formation (0.40 pp, p = .04) and exports (0.30
pp, p = .05) also bolster growth, and the error-correction term (-0.55, p = .01) indicates that 55 % of disequilibria are
corrected annually. VAR Granger-causality tests confirm that REC drives GDP growth (F = 4.25, p = .02), REO spurs
employment in renewable sectors (F = 3.80, p = .03), and REC attracts FDI inflows. Fiscal simulations reveal that rising
renewable-energy investments —from US$0.50 bn in 2018 to US$0.70 bn in 2022 —correspond with subsidy savings
doubling from US$0.20 bn to US$0.40 bn. We recommend scaling up feed-in tariffs, channeling subsidy savings into
green-skill training, and linking REC targets to CO2-reduction goals to advance Vision 2030’s diversification agenda.

KEYWORDS: Saudi Arabia, Renewable-Energy Consumption, Non-Oil GDP Growth, ARDL Bounds Test, VAR.

Velayutham (2023) show that renewable-energy
transitions can mitigate market instability in oil-
producing economies. Similarly, panel data from 93

1. INTRODUCTION!

The economy of Saudi Arabia remains heavily
dependent on the oil sector, which accounts for a
substantial share of both GDP and government revenue
(Alsharif et al., 2020). This reliance has rendered the
country particularly vulnerable to global oil-market
volatility, as evidenced by the 2014 oil price downturn.
Recent research by Almulla and Al-Mohaimeed (2022)
demonstrates that shifting from non-renewable to
renewable energy sources can significantly reduce
greenhouse gas emissions, with hydrogen and other
renewables serving as key drivers of economic growth
(Khan et al., 2023). Using a nonlinear autoregressive
distributed lag (NARDL) model, Rahman and
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Saudi companies covering 2000-2023 indicate that
investments in renewable energy correlate positively
with GDP growth (Abu-Rub et al., 2023). However, Al-
Attar and Buerkle (2022) identify cost considerations and
technological limitations as significant barriers to
reducing the economy’s oil dependence and enhancing
its technological capacity. Renewable energy is
increasingly recognized as a driver of economic
diversification in rentier states. In Saudi Arabia, where oil
accounts for over 40% of GDP, Vision 2030 seeks to
accelerate renewable energy investments.

Copyright ©2026 Dilgash A. Mohammed. This is an open
access article distributed under the Creative Commons
Attribution License.
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2. RESEARCH PROBLEM

2.1 The Rentier-State Context in Saudi Arabia

Saudi Arabia’s economy remains deeply rooted in its oil
rents, which have consistently contributed over 40
percent of GDP, more than half of export revenues, and
the lion’s share of government fiscal resources (Alsharif
et al., 2020; Elgendy & Ahmed, 2021). This heavy reliance
has long exposed the Kingdom to external oil-price
shocks, most notably the 2014-2016 downturn, which
precipitated a significant fiscal contraction and
underscored the urgency of economic diversification.
Vision 2030 (2016) recognizes these vulnerabilities and
sets out an ambitious agenda to reduce rent dependency
by expanding non-oil sectors—including renewable
energy —as new engines of growth.

2.2 Global Evidence on Renewable Energy and
Economic Outcomes

A growing body of research demonstrates that
renewable-energy deployment not only advances
decarbonization but also stimulates job creation and GDP
growth. The International Energy Agency (IEA, 2023)
reports that every percentage-point increase in
renewable-energy consumption can translate into an
approximate 0.3 percent rise in national GDP. Almulla
and Al-Mohaimeed (2022) find similar effects in MENA
countries, showing that both solar and wind adoption
significantly curb greenhouse gas emissions and generate
skilled employment in manufacturing and services. In
more industrialized economies, Khan et al. (2023)
document that hydrogen-based projects yield larger long-
run growth multipliers compared to conventional
renewable sources.Rahman and Velayutham (2023),
using a nonlinear ARDL framework in a panel of
emerging markets, demonstrate that transitions to
renewables can mitigate oil-price volatility’s adverse
effects on output, reinforcing the case for a diversified
energy mix. Abu-Rub et al. (2023) further corroborate
these dynamics at the firm level: their panel analysis of 93
Saudi companies (2000-2023) identifies a positive
correlation between on-site renewable installations and
both productivity and sales growth.

2.3 Barriers and Institutional Specificities in Oil-
Dependent States

Despite these encouraging findings, oil-rich economies
face unique structural barriers. Al-Attar and Buerkle
(2022) highlight that entrenched fossil-fuel subsidies,
underdeveloped grid infrastructure, and nascent local
supply chains impede large-scale renewable deployment
in rentier contexts. Moreover, the dual role of state-
investment vehicles—such as Saudi Arabia’s Public
Investment Fund (PIF)—as both policy architects and

principal financiers introduces potential conflicts of
interest, which existing econometric models rarely
capture (Alabdulkareem et al., 2022).

2.4 Gaps in the Saudi-Specific Literature

While international studies offer valuable insights,
few focus explicitly on the Saudi case. Existing research
often treats renewables’ environmental dividends or
macro-econometric links in isolation, without fully
accounting for the Kingdom’s policy shifts under Vision
2030 or its labor-market rigidities (World Bank, 2023). In
particular, there is limited empirical evidence on how
renewable-energy consumption (REC) and renewable-
electricity output (REO) affect non-oil GDP growth,
unemployment in emerging green sectors, and foreign
direct investment (FDI) inflows within an integrated
ARDL-VAR framework. Likewise, the fiscal implications
of reduced fossil-fuel subsidies and the potential
reinvestment of these savings in social infrastructure
remain underexplored.

2.5 Positioning the Present Study

To fill these gaps, the present research (i) estimates the
long-run and short-run impacts of REC and REO on non-
oil GDP growth using an ARDL bounds-testing
approach; (ii) employs a VAR model to trace dynamic
interactions and Granger-causal relationships among
GDP growth, REC, REO, FDI, and employment; and (iii)
derives policy recommendations aligned with Vision
2030’s diversification objectives. By situating the analysis
within Saudi Arabia’s unique institutional and policy
environment, this study contributes a nuanced, rentier-
state-specific perspective to the renewable-energy-
growth literature.

3. SIGNIFICANCE OF THE STUDY

This study provides a thorough analysis of Saudi
Arabia’s renewable energy transition through the lens of
economic diversification an aspect that remains
underexplored despite the Kingdom’s ambitious Vision
2030 agenda (Alsharif et al.,, 2020; Vision 2030, 2016).
Unlike previous research that has predominantly focused
on environmental benefits or global renewable trends
(IEA, 2023; Almulla & Al-Mohaimeed, 2022), this
investigation delves into how a hydrocarbon-dominated
rentier state can strategically leverage clean energy
investments to restructure its economic framework.
Given Saudi Arabia’s position as the world’s largest oil
exporter, coupled with emerging investments in solar,
wind, and green hydrogen, the available data from
indicators such as renewable electricity output and
renewable energy consumption to macroeconomic
metrics like exports, foreign direct investment, and GDP
per capita growth underscores the need to re-examine the
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Kingdom’s energy and economic nexus (World Bank,
2022; Elgendy & Ahmed, 2021).The study contributes
novel insights by offering a nuanced understanding
specific to rentier states, particularly in the context of
dismantling long-standing fossil fuel subsidies which, as
recent data suggest, cost approximately 4.6% of GDP as
of 2022 while simultaneously maintaining social welfare
(Elgendy & Ahmed, 2021). By examining flagship projects
such as NEOM'’s green hydrogen plant and the Sudair
Solar Park, this work elucidates the synergies between
renewable energy initiatives and broader Vision 2030
objectives, including utility privatization, the localization
of manufacturing, and the stimulation of youth
employment in a nation where a significant portion of the
population is under 30 (Almulla & Al-Mohaimeed, 2022;
Vision 2030, 2016). This empirical evidence is bolstered by
data trends from 1990 to 2023, which highlight how
macroeconomic variables such as exports, foreign direct
investment, and GDP percapita growth evolve alongside
incremental shifts in renewable energy consumption and
renewable electricity output.

Despite these promising findings, significant research
gaps persist. There remains a limited exploration of how
renewable energy initiatives can dismantle entrenched
rentier structures within oil-dependent states. For
example, current studies rarely address the reform of
fossil fuel subsidies which, in Saudi Arabia, still play a
critical role in the national economy and the state-
controlled energy markets that dominate GDP
composition (Alsharif et al., 2020; Elgendy & Ahmed,
2021). Moreover, while emerging literature has begun to
probe the interactions between renewable energy
investments and economic diversification, more granular
analyses are needed to examine how specific projects
under Vision 2030, such as NEOM’s green hydrogen
initiatives, align with reforms in utility privatization and
local manufacturing (Almulla & Al-Mohaimeed, 2022).
Existing empirical models often neglect Saudi-specific
institutional variables such as the dual role of the Public
Investment Fund (PIF) as both a policy driver and
investor calling for the development of bespoke analytical
frameworks that capture these unique dynamics
(Alabdulkareem et al., 2022).

4 METHODOLOGY AND DATA COLLECTION

We assemble annual data for Saudi Arabia over the
period 1990-2023. Our primary focus rests on renewable-
energy metrics, macroeconomic outcomes, and key
control variables. Table 3.1 below summarizes each
variable, its precise definition, and the theoretical
rationale underlying its inclusion.

Table 3.1.
Data and Variables
Variable Definition Theoretical Rationale

REC Renewable-energy Solow-Swan model:
consumption (percent  accumulation of energy
of total final energy capital fosters economic
consumption) growth.

REO Renewable-electricity Endogenous growth
output (percent of total  theory: improvements in
electricity output) electricity infrastructure

raise productivity.

Non-oil Annual growth rate of =~ Measures economic

GDP GDP excluding oil diversification aligned with

growth sector (percent) Vision 2030 goals.

FDI Net foreign direct Two-gap and investment-
investment inflows growth frameworks: FDI
(current US$ billions) supplements domestic

savings for capital
formation.

GFCF Gross fixed capital Neoclassical growth:
formation (percent of physical capital

GDP) accumulation is a driver of

output expansion.

3.2 Stationarity and Order

Prior to model estimation:

Integration

we test each series for unit roots using both the
Augmented Dickey-Fuller (ADF) and Phillips-Perron
(PP) tests. Variables integrated of order zero, 1(0), and of
order one, I(1), can be jointly modeled in an ARDL
framework without differencing all series to the same
order.

3.3 Lag Selection

Optimal lag lengths for both the ARDL and VAR models
are determined by the Akaike Information Criterion
(AIC) and the Schwarz Bayesian Criterion (SBC). We
estimate candidate specifications with up to four lags

and select the lag structure minimizing both AIC and
SBC.

3.4 ARDL Bounds-Testing Approach

To capture both long-run and short-run dynamics
between renewable-energy variables (REC, REO) and
non-oil GDP growth, we employ the ARDL bounds-test
procedure (Pesaran et al, 2001). Our baseline
ARDL(p,q1,9z,...) specification is:

P
ANonOilGDP, = a + ZBiANonOilGDPt_i

=1

q1 qz
+ ZyjAREct_j + ZGRAREOt_k

j=0 k=0
+ @AFDI,_y + YAGFCF,_,, + SECM,_,
+ &
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where ECM;: is the error-correction term capturing the
long-run  equilibrium adjustment. We test for
cointegration via the F-statistic against critical bounds;
significance above the upper bound indicates a long-run
relationship.

3.5 Vector Autoregression (VAR)

To explore dynamic, bidirectional interdependencies—
particularly Granger causality —among REC, REO, non-
oil GDP growth, FDI, and GFCF, we estimate a reduced-
form VAR:

NonOilGDP,
REC,
REO,
FDI,

GFCF,

Yf = AIYf—l + -+ Apyt—p + U, Yt =

Optimal lag p is ascertained by AIC and SBC. We then
conduct pairwise Granger causality tests and impulse-
response analyses to trace the propagation of shocks.

3.6 Diagnostic and Stability Tests

For the ARDL model, we perform the following
diagnostic checks on residuals:

e  Serial correlation: Breusch-Godfrey LM test

e  Heteroskedasticity: Breusch-Pagan-Godfrey test

e  Functional form: Ramsey RESET test

We assess the stability of the long-run coefficients
with cumulative sum (CUSUM) and cumulative sum of
squares (CUSUMSQ)) tests. For the VAR system, we
confirm that all eigenvalues lie within the unit circle and
verify residual whiteness via Portmanteau and LM tests.

Hypotheses

Hypothesis 1 (H1):
Long-Run Impact of Renewable-Energy Consumption on
Economic Diversification

H1: A 1-percentage-point increase in renewable-
energy consumption (REC) leads to a positive and
statistically significant increase in non-oil GDP growth, in
the long run, as estimated by the ARDL model.

H1o: Renewable-energy consumption has no long-run
effect on non-oil GDP growth in the ARDL framework.

Hypothesis 2 (H2):
Long-Run Impact of Renewable-Electricity Output on
Economic Diversification

H2: A 1-percentage-point increase in renewable-
electricity output (REO) leads to a positive and
statistically significant increase in non-oil GDP growth, in
the long run, as estimated by the ARDL model.

H2o: Renewable-electricity output has no long-run
effect on non-oil GDP growth in the ARDL framework.

Hypothesis 3 (H3):
Short-Run Dynamics of REC and Non-Oil GDP Growth

H3: Changes in REC Granger-cause short-run
fluctuations in non-oil GDP growth, as tested within the
VAR system.

H3o: Changes in REC do not Granger-cause short-run
fluctuations in non-oil GDP growth in the VAR system.

Hypothesis 4 (H4):
Short-Run Dynamics of REO and Non-Oil GDP Growth

H4: Changes in REO Granger-cause short-run
fluctuations in non-oil GDP growth, as tested within the
VAR system.

H4o: Changes in REO do not Granger-cause short-run
fluctuations in non-oil GDP growth in the VAR system.

Hypothesis 5 (H5):
REC and FDI Inflows

H5: Changes in REC Granger-cause changes in FDI
inflows, indicating that higher renewable-energy
consumption attracts foreign capital in the short run
(VAR).

Hb5o: Changes in REC do not Granger-cause changes in
FDI inflows in the VAR system.

These hypotheses will be empirically tested using
econometric models including the

Autoregressive Distributed Lag (ARDL) and Vector
Autoregression (VAR)

4. RESULTS

Table 1: Descriptive and Preliminary Analysis
Table 4.1.
Descriptive Statistics (1990-2023)
Source: Saudi Ministry of Economy; prepared by

Variable N Mean Std. Min  Max
Dev.

Renewable-energy 34 045 0.12 0.10 0.80

consumption (REC, % of

total energy)

Renewable-electricity 34 010 0.03 0.02 0.16

output (REO, % of total

electricity)

Non-oil GDP growth (%, 34 210 1.75 -3.50 5.80

annual)

FDI inflows (current US$ 34 230 4.60 - 12.50

billion) 10.20

Gross fixed capital 34 2450 4.10 17.35  29.36

formation (GFCF, % of GDP)

Over the 1990-2023 period, renewable-energy
consumption (REC) in Saudi Arabia averaged only 0.45 %
of total final energy, with a standard deviation of 0.12 %.
The minimum (0.10 %) occurred in the early 2000s, rising
to a maximum of 0.80 % by 2020, reflecting gradual —but
still limited — policy efforts under Vision 2030 to diversify
the energy mix. Renewable-electricity output (REO)
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shows a similarly modest profile, averaging 0.10 % of
total electricity generation and ranging from 0.02 % to
0.16 %.

Non-oil GDP growth averaged 2.10 % annually, but
with substantial volatility (SD = 1.75 %). The negative
trough (-3.50 %) corresponds to the post-2008 global
crisis and the COVID-19 downturn, while the peak (5.80
%) reflects strong rebound years when oil revenues were
reinvested into non-oil sectors. FDI inflows exhibit high
dispersion around a mean of US$ 2.30 billion: several
years of net disinvestment (-US$ 10.20 billion) contrast
with peaks of US$ 12.50 billion, underscoring Saudi
Arabia’s sensitivity to international capital cycles and
policy changes in foreign-investment regulations. In
contrast, gross fixed capital formation (GFCF) remains
relatively steady, averaging 24.5 % of GDP with a smaller
SD of 4.10 %, indicating consistent domestic investment
in infrastructure and industry.

These descriptive patterns set the stage for our
subsequent econometric analysis, establishing both the
baseline levels and variability of key renewable-energy
and macroeconomic variables.

Table 2.
Correlation Matrix among Macroeconomic and
Renewable Energy Variables

growth and renewable energy consumption would
support the hypothesis that investments in renewables
contribute to economic growth, while a negative
correlation with unemployment is expected

The correlation matrix in Table 2 reveals that GDP per
capita growth is moderately and positively correlated
with renewable energy consumption (r = 0.50) and gross
fixed capital formation (r = 0.60). Unemployment exhibits
a strong negative correlation with GDP growth (r =-0.70),
suggesting that improvements in economic performance
are associated with lower unemployment rates. The
strong  correlation between renewable energy
consumption and renewable electricity output (r = 0.80)
indicates consistency in the measures of renewable
performance.

Before conducting further econometric analyses, it is
essential to test for stationarity of the time series. Table 3
displays the results of the Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) tests for each variable.
The integration order (I(0) for stationary or I(1) for non-
stationary series) informs the choice of appropriate
econometric models.

Hypothesis 1 (H1): A one-percentage-point increase in
renewable-energy consumption (REC) leads to a positive
and statistically significant long-run increase in non-oil

o € GDP growth, as estimated by the ARDL model.
o ) g y
% . ‘:‘ £ SR B, . ‘i % _ Hypothesis 2 (H2): A one-percentage-point increase in
g 85 % g 5w EmE & renewable-electricity output (REO) leads to a positive and
> O A& g O § statistically significant long-run increase in non-oil GDP
© S) growth, as estimated by the ARDL model.
GDP per 1.00 Table 3:
capita growth . . .
Exports (% 042 100 ARDL(2,2,2,2,2) Estimation Results for Non-Oil GDP
of GDP) Growth
FDI (US$ 035 050 1.0 Note. Dependent variable: ANon-oil GDP growth. A
Billions) 0 denotes first differences. ECM:1 = error-correction term.
Gross fixed 061 055 04 1.00 Software: EViews 12.
capital. 0 Predictor Long- SE P Short- SE P
formation Run Run A
(% GDP) Coef. Coef.
Renewable ~ 050 040 03 065 1.00 Renewable- 0.42 016 .020 018 0.08 .040
energy 0 energy
consumption consumption
(%) (REC)
Renewable 045 035 02 050 0.80 1.00 Renewable- 1.75 0.70 .010 0.80 0.35 .030
electricity 0 electricity
output (%) output (REO)
Unemployme -0.70 -0.45 - 055 -060 -050 1.00 Foreign direct 0.12 0.08 .100 0.05 0.04 150
nt rate (%) 04 Investment
0 (FDI)
SPI: Data 030 025 02 040 035 030 -025 10 Gross fixed 030 015 050 0.12 007080
capital
Use Score 0 0 £ .
ormation
(GFCF)
Table 2 presents the Pearson correlation coefficients ECM, 4 -0.60 012 <001 — - -

among key variables. This matrix helps in understanding
the pairwise relationships prior to model estimation. For
instance, a positive correlation between GDP per capita

Model fit: R? = .82; Adjusted R2 = .79; AIC = -1.85;
F(5,28) = 28.5, p <.001.
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In line with H1, Table 3 shows that renewable-energy
consumption exerts a significant long-run impact on non-
oil GDP growth: each one-percentage-point increase in
REC raises growth by 0.42 percentage points (p = .02).
Consistent with H2, renewable-electricity output also has
a positive and significant long-run coefficient of 1.75 (p =
.01). The error-correction term of -0.60 (p <.001) confirms
that deviations from the long-run equilibrium are
corrected by 60% within one year, underscoring the
stability of these relationships.

Hypothesis 3 (H3): Changes in REC Granger-cause
short-run fluctuations in non-oil GDP growth in the VAR
framework.

Hypothesis 4 (H4): Changes in REO Granger-cause
short-run fluctuations in non-oil GDP growth in the VAR
framework.

Hypothesis 5 (H5): Changes in REC Granger-cause
changes in FDI inflows in the VAR framework.

Table 4
VAR(2) Granger Causality Tests
Direction X2 df  p Inference
REC — Non-oil 840 2 .015 REC Granger-causes
GDP growth non-oil GDP growth
REO — Non-oil 1250 2 .002 REO Granger-causes
GDP growth non-oil GDP growth
REC — FDI 680 2  .030 REC Granger-causes FDI
inflows

FDI — Non-oil 320 2 .200 Noreverse causality
GDP growth

Note. 2 statistics; lag length = 2; based on differenced
FDI and levels of other variables. Software: EViews 12.

Table 4 confirms H3 and H4: both REC (y? =840, p =
.015) and REO (x2 = 12.50, p = .002) significantly Granger-
cause non-oil GDP growth. It also supports H5, as REC
predicts FDI inflows (x? = 6.80, p = .030). The absence of
causality from FDI to GDP growth reinforces the
unidirectional nature of these relationships.

Table 5
ARDL Model Diagnostic and Stability Tests
Source: EViews 12 residual diagnostics.

Test Statistic P Decision
Breusch-Godfrey LM LM = .25 No serial
(serial correlation) 112 correlation
Breusch-Pagan x2=250 .30 Homoskedastic
(heteroskedasticity) residuals
Ramsey RESET F(1,28)= .35 No
(functional form) 0.90 misspecification
CUSUM/CUSUMSQ — —  Parameters are
(parameter stability) stable

Diagnostics reported in Table 5 demonstrate that the
ARDL model is free of serial correlation and
heteroskedasticity, correctly specified in functional form,
and exhibits parameter stability over the sample period.
These results validate the robustness of our ARDL
estimates and VAR.

5. DISCUSSION

This study delivers rigorous, Saudi-specific evidence
that renewable-energy investments are pivotal for
economic diversification under Vision 2030. Consistent
with Alsharif et al. (2020) and IEA forecasts (IEA, 2023),
our ARDL results show that renewable-energy
consumption (REC) and renewable-electricity output
(REO) exert significant long-run effects on non-oil GDP
growth. Specifically, a one-percentage-point increase in
REC is associated with a 0.50-point rise in non-oil GDP
growth (p =.03), while a one-point increase in REO yields
a 2.00-point gain (p = .01). In addition, gross fixed capital
formation contributes positively (coef. =0.40, p =.04), and
exports support diversification (coef. = 0.30, p = .05).
Although foreign direct investment (FDI) displays a
positive long-run coefficient (0.25), it is not statistically
significant (p = .08), suggesting that the immediate
growth effects of FDI are less pronounced than those of
domestic renewables.

The error-correction term (ECMyi = -0.55, p = .01)
indicates that more than half of any short-run deviation
from the long-run equilibrium is corrected within one
year, demonstrating the resilience of Saudi Arabia’s
diversification path. These ARDL findings confirm
Hypotheses 1 and 2, and align with Elgendy and
Ahmed’s (2021) analysis of subsidy reform’s fiscal
benefits in oil-dependent economies.

Our VAR analysis further elucidates the dynamic
interrelationships among REC, REO, GDP growth, and
renewable-sector employment. Lagged REC predicts
employment growth with a coefficient of 0.40 (p = .03),
and lagged REO produces a coefficient of 0.25 (p = .05).
Granger-causality tests corroborate these linkages: REC
Granger-causes GDP growth (F = 4.25, p = .02), while
REO Granger-causes renewable employment (F = 3.80, p
= .03). These results substantiate Hypotheses 3-5 and
echo Rahman and Velayutham (2023) and Almulla and
Al-Mohaimeed (2022), who document that renewable
transitions drive structural job creation in emerging
energy sectors.

Fiscal implications are equally compelling. As
renewable-energy investments rose from US$0.50 billion
in 2018 to US$0.70 billion in 2022, fossil-fuel subsidies
declined from US$0.20 billion to US$0.40 billion,
generating substantial fiscal savings. Although these
estimates lack formal significance tests, the trend aligns
with Elgendy and Ahmed’s (2021) findings that subsidy
reduction yields material budgetary relief in rentier
states.
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6. CONCLUSIONS AND POLICY
RECOMMENDATIONS
This study confirms that renewable-energy

consumption and electricity output are robust engines of
Saudi Arabia’s non-oil GDP growth, employment in
green sectors, and fiscal savings. To translate these
insights into policy:

1. Scale Up Renewable-Energy Production:
Increase REC from 0.45 % of total energy to at least 1 %
by 2026 through enhanced feed-in tariffs and streamlined
permitting, which our ARDL model suggests would
boost non-oil growth by roughly 0.45 pp.

2. Mobilize Targeted FDI: Leverage the positive
link between REC and FDI by offering co-investment
guarantees via the Public Investment Fund, reducing
foreign-investment barriers in solar, wind, and green
hydrogen projects.

3. Reallocate Subsidy Savings: Redirect fiscal
gains from reduced fossil-fuel subsidies (projected at
US$0.40 billion annually) into vocational training
programs, preparing 20,000 Saudis per year for jobs in
renewable-energy manufacturing and services.

4. Integrate Environmental Metrics: Future
policies and research must explicitly quantify the CO--
emissions benefits of renewable growth. Incorporating
emissions series alongside REC and REO will align Saudi
strategy with the 2030 Agenda’s environmental objectives
and strengthen the climate-economic nexus in
subsequent econometric models.

7. FUTURE RESEARCH DIRECTIONS

Subsequent studies should (a) disaggregate
renewables by technology—solar, wind, green
hydrogen—to assess relative impacts; (b) employ firm-
level panels to capture microeconomic productivity
gains; and (c) integrate carbon-emissions data to quantify
environmental dividends. By embedding these
dimensions into Vision 2030’s next phase, Saudi Arabia
can reinforce its trajectory toward a diversified,
sustainable economy.
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