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ECONOMIC GROWTH AND ITS
RELATIONSHIP WITH THE
MACROECONOMIC FACTORS:
AN ANALYSIS OF OMAN

Abstract

This study determines Oman’s most important macroeconomic factors between 1990
and 2019. The ARDL bound test findings for co-integration show that both long and
short runs exist. The error-correcting mechanism further states that when the diver-
gence from long-run equilibrium is rectified at an adaptation speed of 78.9%, it sig-
nals an inversion to a long-run stable state. In response to a change in the previous
year’s economic growth, the final consumption expenditure indicates a rise of 0.472;
the gross fixed capital formation and export indicate hikes of 0.149 and 0.358 at a 1%
significance level. Additionally, the findings of co-integration regression using fully
modified ordinary least square (FMOLS), dynamic ordinary least square (DOLS),
and canonical co-integration regression (CCR) were used to strengthen and validate
the results that export ranks first in Oman, followed by final consumption spending.
Therefore, export, gross fixed capital formation, and final consumption expenditure are
vital macroeconomic elements supporting Oman’s economic development.

Keywords macroeconomics, growth, gross fixed capital formation,
gross domestic product
JEL Classification C51,011, 053

INTRODUCTION

Economic growth is not simple; it is a multifaceted macroeconomic
phenomenon. It is difficult to fully explain which determinants are
the most important that influence economic growth. These macroe-
conomic variables play an active and dynamic role in accelerating any
nation’s economic well-being. Although it is evident that each variable
has a deep-felt influence on economic growth, it is challenging to dis-
tinguish which indicators have greater weight in economic relations.
In this regard, immense research is clearheaded and thoughtful and
acts as a turning point in promoting economic development. Over the
past several decades, rigorous observational analysis has been expect-
ed to provide a detailed view of the connection linking export, import,
and economic growth - these studies were based on cross-sectional or
time-series data with conflicting decisions.

As such, Oman has few studies that can identify which macroeco-
nomic variable is dynamic for the economic prosperity of Oman. The
Sultanate of Oman and its administrators typically use professional re-
ports and data from authentic international organizations such as the
International Monetary Fund (IMF) and the World Bank to scrutinize
their economies (Al-Mawali et al., 2016). Nevertheless, these models
are suitable for determining predictors at an aggregate level of macro-
economic variables rather than for complex variables. Consequently,
developing a comprehensive model will help Oman’s policymakers
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better understand Oman’s economy and give more prediction efficiency than the aggregated models.
For this reason, and within the context of Oman, it also reinterprets the relationship between export,
import, and economic growth, including consumption and investment.

1. LITERATURE REVIEW

The economy and GDP of a nation are typically
evaluated based on how wealthy and abundant the
government is with resources. Numerous experts
have studied and offered explanations for eco-
nomic growth (Nkalu & Edeme, 2019). The major-
ity of scholars have been drawn to this subject, yet
no single definition can encompass all factors con-
tributing to economic growth. Therefore, when re-
searchers talk about a given country’s economic
development, their descriptions are more detailed
and mainly focus on its characteristics. In this
connection, Rafindadi (2014) offered the concept
of economic growth as an expansion in the output
of goods and services in a state over a predeter-
mined period and assessed it without considering
inflation.

Most academicians have used a country’s gross do-
mestic output, export, and import to calculate the
economic growth factor. However, prior research
has struggled to adequately explain how a coun-
try’s various sectors relate to economic growth (Li
etal., 2018).

Altaee et al. (2016) analyzed Saudi Arabian eco-
nomic growth between 1980-2014 by applying
ARDL and ECM for co-integration analysis. They
found a positive short- and long-run affiliation
among the dependent variable GDP and inde-
pendent variables of fixed capital formation and
export. However, import was negatively related to
economic growth. Masoud and Suleiman (2016)
applied a co-integration test and VAR analysis on
time series data of the Malaysian economy’s GDP,
export, and import and found no long-run rela-
tionship. However, they showed a causality from
export and GDP to domestic investment. Finally,
Bakari and Mohamed (2017) used the co-integra-
tion analysis given by Johansen to evaluate the
Vector Auto Regression Model and the Granger-
Causality tests to examine Panama’s economic
growth by export and import. They fetched dual
causality from both export and import to eco-
nomic growth.

http://dx.doi.org/10.21511/ppm.20(4).2022.27

Using the dynamic OLS model, Siddiqui and
Abhishek (2020) scrutinized the bond amid
Oman’s export and economic progression. They
concluded that export plays a vital role in promot-
ing the economic advancement of Oman. Kalaitzi
and Chamberlain (2020) probed the hypothesis of
the ELG (export-led growth) for GCC countries
banning Qatar only by using the Johansen co-in-
tegration and the multivariate Granger causality
test, with an enhanced version of the Wald test in
an augmented vector autoregressive model frame-
work. They found a co-integration among all GCC
countries except Oman and no causality from
export to economic growth in Oman’s short and
long run. Finally, Khan and Khan (2021) piloted a
study to measure the role of export and import in
the economic development of Oman. Their find-
ing revealed a short-run association where export
had a negative effect.

In contrast, imports positively affected econom-
ic growth and showed one-way causation be-
tween export and import and economic growth.
They emphasized policymakers’ reformist role in
stimulating import and export, influencing the
Sultanate of Oman’s economic progress. Using the
ARDL Bound and Granger-causality tests, Khan
et al. (2022) investigated the relationship between
the three macroeconomic variables (consumption,
export, and import) to determine how they affect-
ed the economy of Oman. They discovered con-
nections between the test variables throughout the
long and short term. The Granger Causality tests
show that there is one-way causality running from
import to economic growth and import to con-
sumption, demonstrating that import had both
short- and long-term consequences. However, the
study’s findings showed that import is crucial for
economic growth because it can incorporate for-
eign technology into the home economy, increas-
ing export and serving as another growth-pro-
moting force.

Bakare (2011) demarcated the affinity between

capital formation and economic growth using the
Harrod-Domar model to test its current appli-
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cation to the economic growth of Nigeria by us-
ing the OLS estimate model. He discovered that
the Harrod-Domar model had been successful in
Nigeria, where it had been shown that savings and
capital formation are positively correlated with
GDP. Finally, Ugochukwu and Chinyere (2013)
came up with the most important conclusion that
Nigeria’s accumulation of capital formation would
boost the economy and develop its state in the
long run.

Kanu (2014) examined the effects of capital cre-
ation on Nigeria’s economic growth using a va-
riety of variables, including GDP growth, gross
fixed capital formation, total exports, total im-
ports, total savings, and inflation. The results con-
firmed that gross fixed capital formation did not
have a substantial short-term impact on economic
growth. However, over time, the VAR model re-
vealed a positive long-run association between
economic growth in Nigeria and gross fixed cap-
ital creation, total exports, and lag GDP values.
Adegboyega and Odusanya (2014) predicted that
capital formation might boost Nigeria’s economic
growth by improving the effectiveness of its fiscal
and monetary policies to boost export. According
to Shuaib and Dania (2015), gross domestic capital
formation and growth are significantly correlated.

Ali (2017) utilized the Augmented Dicky-Fuller
(ADF) test, the Johansen Co-integration, and ul-
timately the Vector Error Correction Model to in-
vestigate the effects of gross fixed capital forma-
tion (GFCF) on the economic growth of Pakistan
from 1981 to 2014. Their findings demonstrated
that GFCF has a favorable long-term impact on
economic growth, as an increase of 1% in GFCF
will increase 60% in Pakistan’s economic develop-
ment. Similar findings were made by Boamah et
al. (2018), who examined panel data for 18 Asian
countries from 1990 to 2017 and found bidirec-
tional causality between gross capital production
and GDP. Based on income levels from 1980 to
2018, Topcu et al. (2020) used panel vector autore-
gressive to assess 124 economies. According to
the findings, gross capital formation significantly
affects economic growth in high- and middle-in-
come nations. Nevertheless, it has harmed low-in-
come nations. Additionally, one-way causation be-
tween gross capital creation and GDP was discov-
ered for all panels.
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Consequently, the literature review showed that
these factors are macroeconomic. As a result, they
are fundamental to the nation’s economic pro-
gress and cannot be thoroughly evaluated outside
of a macroeconomic context. While many studies
examine these factors’ effects on economic growth
independently, this study has focused on four cru-
cial factors: final consumption, gross fixed capital
creation, export, and import. Additionally, despite
the substantial volume of literature, there are only
a few studies on Oman’s economy, which adds to
the body of knowledge. Therefore, this paper rep-
resents a small start toward investigating macroe-
conomic variables viewing Oman as an example.

2. DATA AND METHODOLOGY

Due to the lack of data for all the variables in the
World Bank archives, this study examines the re-
lationships between final consumer expenditure,
gross fixed capital formation, export, and import
on the economic growth of the Sultanate of Oman
from 1990 to 2019. Based on a method established
by Pesaran and Shin (1999) known as autoregres-
sive distributed lag (ARDL), the current study
evaluates the reciprocities within GDP growth, fi-
nal consumption expenditure, gross fixed capital
formation, export, and import:

Economic growth = f (consumption,
Gross fixed capital formation,
Export,]mport).

All the parameters are used in an actual term and
converted into a logarithmic function,

LYt =log(Yt). )

The model constituted a log-linear econometric
structure

108(GDP)Z =p4,+p5 log(cons)t+
+p3, log(gcf )t + B, log(ex)t+
+B, log(im)t+¢,,

3)

where B is constant term, 3, is coefficient of final
consumption expenditure, §, is coefficient of gross
fixed capital formation, 3, is coefficient of export,
B, is coefficient of import, ¢ is time and ¢, is ran-
dom error.

http://dx.doi.org/10.21511/ppm.20(4).2022.27
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The relationship between the variables in the time-se-
ries data model and the descriptive statistics was con-
firmed using correlation analysis. The Augmented
Dicky Fuller (ADF) unit root test (Dickey & Fuller,
1979, 1981), the Phillips-Perron (P.P.) unit root test
(Phillips & Perron, 1988), and the Kwiatkowski,
Phillips, Schmidt, and Shin (KPSS) unit root tests
were all used in this study to analyze unit root tests
(Kwiatkowski et al., 1992). The auto regressive dis-
tributed lag (ARDL) bound test approach was em-
ployed to support a few data and produce a reliable
estimation. Given that not all of the delays in the
model must be the same integration, i.e., integration
of order one, order zero, or both, this model can be
used with different and mixed orderings of variables.
It concurrently resolves autocorrelation and offers
characteristics of disclosing coefficients in the short
and long runs. In light of this, the generalized ADRL
(p> q1, 92, g3, g4) model is described as:

GDF, =¢,+Y_" a,GDP,_, +

q 9

+Zii B Cons,., +Zi: JiGdf .+
q q

+ ziioé}Ext_i + z;oo; Im, +¢,,

@)

where GDP represents the natural logarithm of
economic growth; Cons,, Gcﬁ, Ex, and Im, repre-
sent baseline regressors of the model, a, 3, y, §, and
o are the respective coefficients; ¢ is the constant;
p and g’s are the optimal lag orders; & vector error
terms (serially uncorrelated).

The presence of co-integration establishes if the var-
iables under examination are affiliated over the long
or short term. The F and t statistical bound test ap-
proach recommended by Pesaran et al. (2001) for
co-integration was used to determine the presence
of co-integration. This paper continues to use the
ARDL error correction to investigate the long-run
association and short-run dynamic in the presence
of co-integration. It is illustrative of

Alngdp, =0, - p(Ingdp,_, —01ncons, -
~9Ingcf, — ulnex, — zInim, )+
+Z:aiA Ingdp, , + ZZ)I,BIA Incons, , +
+ ZSKA In gcf, , + Zgé‘lA Inex, , +

g-1 ] . r
+ zizoal.A Inim_; +¢,whilep=1-» =,

®)
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where, A is the sign of difference operator; p is the
rate of adjustment coefficient of speed; 6, 9, y, 7
are the coeflicient for long-run; «, f3, y, §, o are the
coefficient of short-run, € is the vector error terms
(serially independent). The statement that “Ingdp,”
t depends on its lag, the differenced explanatory
variables, and the equilibrium error term is ac-
curate even though the other parameters are the
same as those in the equations above. The model
is out of equilibrium if the latter is nonzero. Since
y is predicted to be negative, its absolute value de-
termines how well equilibrium has been restored.

Following the estimation of the ARDL model, the
study must review the best linear unbiased esti-
mate (BLUE) to test the endogenous and exoge-
nous variables for normality, heteroscedasticity,
and serial correlation. First, the model’s stability
was assessed using the cumulative sum of recur-
sive residuals (CUSUM) and the sum of squares
of recursive residuals (CUSUM of squares).
Additionally, because co-integration was present,
co-integration regression was performed using
the fully modified ordinary least square (FMOLS),
dynamic ordinary least square (DOLS), and ca-
nonical co-integration regression (CCR) tests,
which were also put to the test using the Hansen
instability parameters and the normality test.

3. RESULTS

On each variable’s properties, the variables™ ba-
sic statistical features divulge that the minimum
and maximum value of economic growth between
1990 and 2019 are 23.15 and 25.11, respectively,
while the consumption expenditure ranged be-
tween 22.796 and 24.63 over the same period. In
addition, gross fixed capital formation ranged be-
tween 20.13 and 22.84, and export between 22.31
and 24.81 during the same period. Import has
values of 21.89 and 24.46, ranging from lowest to
highest throughout the study. Table 1 delineated
the Pearson correlation matrix analysis that in-
dicated a strong identification among the model
variables.

Moreover, this study tested the data’s stationari-
ty features at intercept. The results show that the
parameters are integrated in mixed order, i.e.,
first-order and zero-order, as delineated in Table 2.
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Table 1. Descriptive statistics and Pearson correlation analysis

Source: Authors’ computation.

Variable Mean S.D : Max | Min Jarque-Bera Probability Observations
LNGDP © 2415 0.74 ©o2511 0.18 30
LNCONS 3
LNEX 23.56 0.88 24.81 . . 0.22
R s S e

LNGDP LNCONS LNGCF LNEX LNIM
LNGDP 1
eows T ess -
ANGCE 099 096 L
LNEX 0.99 0.85 0.96 1
S e e S o =

Therefore, after the series’ stationarity properties
are affirmed, the study proceeds toward a co-inte-
gration estimate by the ARDL test.

Table 2. Unit root results

Source: Authors’ computation.

Variable ADF PP KPSS (LM-Stat.)
0.68*
B 22 I
0.14*
B Y
0.68*
B Uy B
. . 0.15*
ALNCON ........................................
1005 (005) =« . o
-1.287 © -1.29 0.676*
LNGCF .........................................................
Goloe2) o 062) = .. ©74)
-3.94% | —379* 0.203*
ALNGCF ........................................
B 22 F
0.66*
B 2 I
0.13*
B 22 F
0.68*
B 22 R
0.15*
(0.74)

Note: * and ** are 1% and 5% significance levels, respectively.

The co-integration results, presented in Table 3,
provided conclusive proof that the variables do not
often drift apart over time. Furthermore, close ex-
amination of the model reveals that, at a 1% level of
significance, the discovered F-statistic and t-statis-
tic from the ARDL bounds test (8.469 and -5.537)
are more significant than the upper bound critical
values determined by Pesaran et al. (2001). (5.06
and -4.6). As a result, the co-integration model de-
scribed above encourages utilizing the ARDL ECM
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process with an unrestricted constant and no trend
to examine long- and short-run analyses.

Table 3. Co-integration test results

Source: Authors’ computation.

Co-integration :

O ‘Model.  10% = 5% 2.50% 1%
Hypothesis i : : : :
: £1(0) P 245 ¢ 2.86 | 3.25 i 3.74
Bound‘Te‘st | 5.469* ©) .
AF-stafistics) ¢ 7T 1) P352 1401 449 | 506
Bound Test ;5537* I(0) i-2.57 :-2.86 {-3.13 {-3.43
(t-Statistics) C777 (1) -366 1-3.99 i-426 i —46

Note: * 1% significance level; Pesaran et al’s (2001) upper
bound critical value at 1% = 5.06 (F-stats) and —4.6 (t-stats).

Table 4 estimates the relationship between eco-
nomic growth and its variables throughout the
long and short term. When employing the ARDL
on economic growth as a dependent variable and
the other variables as independent ones with no
trend and an unlimited constant, proper lag selec-
tion is crucial (1,1,1,1,0). Remember that the im-
port is at 0 lag while all the variables are at one
lag. As a result, at lag 1, the study applied the AIC
criteria suggested by Akaike (1987).

The model’s long-run finding, which contributes
0.68% at a 1% significance, provides strong evi-
dence that final consumption expenditures influ-
ence economic growth. Like this, ceteris paribus,
gross fixed capital creation positively influence
economic growth at the 1% level by an average of
0.233%. Additionally, export has a positive and
statistically significant influence at the 1% level.
Ceteris paribus raises economic growth by an aver-
age of 0.51%. Overall, long-run results showed that
the best way to boost Oman’s economic growth is
through consumption, followed by export.

http://dx.doi.org/10.21511/ppm.20(4).2022.27
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Table 4. ARDL ECM results

Source: Authors’ computation.

Variable Coefficient t-statistic

C ; 1.065* 7.069
Long-run

Cons_1, log 0.68* 8.25

1 |oé ,,,,,,,,,,,,,,,,, . 0233* . 10132

s - 0516* i 2815

Adjustme'r‘{‘t“ _0789* SN _7128
Short-run

Gdp_1, log —0.789* i -5.537

Cone 4 Iog 0472* - 6075

it |og - 0149* RO SO 4332

e 0358* S 514

A — _0163** . _2298

Observation 29

AT — 0985 [

F-Statistié ‘‘‘‘‘ — 38091 [

Durbin-w;;{gon 2236 [

Selected model w1110

Note: *, ** represent 1% and 5% significance levels,
t-statistics from HAC standard errors and covariance (Pre-
whitening with lags = 1, Bartlett kernel, Newey-West fixed
bandwidth = 4.0000).

While in the short run, lag 1 of economic growth
has an asymmetric impact on economic growth at
1%. The outcomes indicate that economic growth
falls by 0.789% in response to a change in the prior
year’s economic growth. On the other hand, the
final consumption expenditure indicates a rise of
0.472; the gross fixed capital formation and export
indicate a rise of 0.149 and 0.358 at a 1% signifi-
cance level in response to a change in the previous
year’s economic growth.

Table 5. Co-integration regression results

Similarly, import exhibits a dip of 0.163 and a
negative relationship with economic growth at
a 5% level. According to the overall error ad-
justment mechanism, a return to a long-run sta-
ble condition is indicated by a deviation from
long-run equilibrium adjusted at an adjustment
speed of 78.9%. In summary, consumption and
export are the main drivers of Oman’s econom-
ic growth. The model also demonstrates the
model’s goodness-of-fit, which is demonstrated
by the R-squared F-statistic and Durbin-Watson
data.

Table 5 reports co-integration regression analy-
sis results using FMOLS, DOLS, and CCR to test
the variables for economic growth. The finding
revealed that export has the highest value (0.51),
reflecting an increase in export will contribute
0.51% to its economic growth based on FMOLS
and CCR. The second rank stands for the final
consumption expenditure, which accounted for
0.45, revealing that an increase in consumption
will result in 0.45% of economic growth based on
FMOLS.

A rise in gross fixed capital formation results in a
0.18% contribution to economic growth, accord-
ing to the gross fixed capital formation’s 0.18 coef-
ficient value at a 1% level. Import also has a nega-
tive value at the exact moment. The Hansen insta-
bility test shows that the co-integration regression
is stable.

Table 6 presents the diagnostics test for the mod-

el that revealed no sign of higher-order hetero-
scedasticity and serial correlation. In addition,

Source: Authors’ computation.

Variable FMOLS DOLS
LNCON 0.45 . 000* i 052 . 0.00* 047
e B B e
T e e
T e o T
101 0.00* 4 . 186
AR 0% 0999 ) o
long-runVariance i 0000 o003 0008
Co-integrafion test (Hansen nstability) 044 . 02 . 0101 02 0202 02
Normality test (Jarque-Bera) 5.95 0.051 0603 0.74 5.91

Note: C; Co—integration coefficient deterministic; * represents 1% significance level.
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—— CUSUMof Squares --—-—- 5% Significance

Figure 1. CUSUM stability

Table 6. Diagnostic test

Source: Authors’ computation.

Heteroskedasticity Test, Breusch-Pagan-Godfrey

Fstatistic ....029  Prob.F(820) 096 Conclusion -
Obs*R-squared © 297 :Prob.Chi-Square(8) 094 B
Scaled explained SS 1.1 i Prob. Chi-Square(8) 0.99

Breusch-Godfrey Serial Correlation L.M. Test

FStatisic . 066 Prob.F(112) LEER N Conclusion

Obs*R-squared : 0.97 Prob. Chi-Square (1) 0.33 No Serial Correlation
Normality Test

Jarque-era 089 Probability LI S Normally distributed

CUSUM test © Stable Cusum Square Stable Evidence of stability

the Jarque-Bera test with p-values above 0.05
shows that the data satisfy normality. In the end,
Figure 1 indicates that the model is structurally
stable as the cumulative sum of squared residu-
als (CUSUMAQ) is within the significance level.

4. DISCUSSION

The exogenous and endogenous factors showed
a substantial connection in the Pearson cor-
relation matrix analysis. Export, gross capital
formation, and import show 99%, while con-
sumption shows 98% toward economic growth.
The ARDL model test was made possible since
ADF, P.P,, and KPSS demonstrated a mixed se-
ries order and hypothesized that the series be-
came stationary at first and zero-order. The
ARDL bound test identified co-integration as
being present. Since the F-statistic and t-sta-
tistic from the ARDL bounds test (8.469 and
-5.537, respectively) are higher than those from
Pesaran et al. (2001), it shows the presence of
long-run and short-run analysis at unrestricted
constant and no trend with upper bound criti-
cal values at a 1% level of significance (5.06 and
-4.6).
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The long-run ARDL error correction mod-
el (ECM) depicted the strongest association by
consumption as 0.68%, followed by export at
0.52% and the end at 0.233 by the gross capital
formation, while no role of import toward the
economic growth in the long run. The findings
also show that -0.79 is the repulsion toward
the equilibrium in the long run. Likewise, the
findings of the short-run indicate the same re-
sults except that it assigned a negative role as-
sociation toward import and economic growth.
However, these findings contradict the findings
of Khan et al. (2022), as they found that import
certainly plays a vital role in developing Oman’s
economy. However, the span is just 18 years,
which is evitable due to its duration.

Additionally, the findings contradict those of
Kalaitzi and Chamberlain (2020), who inves-
tigated the idea that export has little to no in-
fluence on the expansion of Oman’s economy.
Khan and Khan (2021) showed that import had
a favorable impact on Oman’s economic growth,
while export had a negative impact. Khan et al.
(2022) found that import contributed to Oman’s
economic expansion. Altaee et al. (2016) reached
the same conclusions for Saudi Arabia.

http://dx.doi.org/10.21511/ppm.20(4).2022.27
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CONCLUSION

By analyzing the relationship between economic growth, final consumption expenditure, gross fixed
capital formation, export, and import in the Sultanate of Oman using annual data from 1990 to 2019,
the current study contributes to the previously enduring literature. The ARDL bounds test and the
co-integration regression were employed to accomplish the specified objectives. Exogenous (GDP) and
endogenous (final consumption expenditure, gross fixed capital production, export, and import) factors
were related. According to the design of the limitations test, all parameters have a long-run association
aside from import. Export and final consumption expenditure support the Sultanate’s economic perfor-
mance and gross fixed capital creation, just as the ARDL and short-run expectations indicate. Import
has a negligible effect on the Oman Sultanate’s financial performance during the same period.

Although this study concludes that the main drivers of economic growth in the Sultanate of Oman
are export, final consumer spending, and gross fixed capital creation, this was not the primary goal.
Therefore, this study recommends that the government of Oman implement policies that increase ex-
port and consumption expenditure, and despite negative repercussions, import must consider techno-
logical innovation. Briefly, this study focuses on policymakers and their reformist role in boosting the
export that affects the Sultanate of Oman’s level of economic development. The final goal is to assess the
controlled macroeconomic variables and how they affect economic growth.

Future research may be required due to some constraints. It may focus on accurate primary and sec-
ondary data to examine the impact of macroeconomic variables on economic growth more dynamically.
These constraints may call for future investigations. Because the yearly time series data utilized in this
study were relatively short (less than 40 years), the long-term trend of the study cannot be fully support-
ed; thus, future research must employ more comprehensive data and more sophisticated techniques and
factors.
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