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Anis Ali (Saudi Arabia)

GOVERNANCE OF PUBLIC
SPENDING AVENUES BY OIL
PRICES, OIL REVENUES,

AND GDP IN SAUDI ARABIA:
PROPORTIONATE SENSITIVITY
AND TREND ANALYSIS

Abstract

Saudi Arabia is a petroleum resource-rich country, and half of the GDP of Saudi
Arabia is based on the Oil Sector Revenue (OSR). The OSR is governed by the Oil
Prices (OP), while GDP is also affected by the OSR in petroleum exporting companies.
The volatility of OP governs the OSR and GDP positively and perfectly as the oil sector
contributes approximately half of the GDP of Saudi Arabia. The study analyzes the gov-
ernance of the Public Spending Avenues (PSA) by the OP, OSR, and GDP in the long
and short run and based on the secondary data taken from the website of the Saudi
Arabian Monetary Authority (SAMA). Coefficient of Variations (CV), Chain-based
Index (CBI) numbers, Fixed-based Index (FBI) numbers, and Analysis of Variances
(ANOVA) of OP and other dependent variables calculated to get the normality, sen-
sitivity, trend, and significance difference among the sensitivity and trend of variables,
while Pearson’s correlations establish the cause-effect relationship among the variables.
The study reveals that oil price volatility does not affect the OSR, GDP, and ultimately
public spending in the long run. However, there is governance of volatility of OP that
can be seen on OSR, GDP, and ultimately on PSA in the short run. Saudi Arabian
government enhances its spending on PSA and especially on education while lowering
the OP. There is a need to diversify the income resources to minimize the reliability of
oil prices and budget deficit and consider the sensitivity of oil prices on the economy
by the policymakers to formulate the policies to minimize the impact of volatility of
OP on the economy.

Keywords oil prices, public spending, oil sector revenue, Saudi
Arabia, proportionate governance, optional resources
JEL Classification Q40, Q41, 110, 120, 130

INTRODUCTION

In Saudi Arabia, OSR constitutes more than 50% of the GDP (Saudi
Arabia, facts and figures, 2020), and the export of the oil products and
their prices governs the economy (Dreger et al., 2016; Nyangarika,
2018) and indirectly governs the PSA. The negative variations of OP
lower the economy and obstacles in developing the oil-exporting
economies (Ebrahim et al., 2014). In Saudi Arabia, it was found that
the OP of the oil products lowering since 2014 and affects the OSR,
and lowers the expected growth of the Saudi economy (Al Rasasi et al.,
2019; Alharbi, 2020). The OSR and PSA govern employment in Saudi
Arabia (Alkhteeb et al., 2017) that assures the balanced development
and optimum utilization of human resources. For sustainable devel-
opment in any nation, dependency or reliance on a specific resource
is not appropriate for the economy in the long run. Saudi Arabia is
opening its wings to attain the goals of Vision 2030 to make itself
more self-reliant and opportunity to all the sectors of the economy. In
achieving the goals of Vision 2030, the vitality of the OSR cannot be
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underestimated as the Saudi economy is based upon the OSR, which is governed by the international
OP. Lowering oil prices reduces the OSR and lowers the contribution to the GDP. However, as per Vision
2030, different sectors raise the private sector’s contribution to the economy. To diversify the sources
of income, the Saudi government plans to raise the non-oil exports to 50% of the GDP as it is based
on the OSR. Like other developed nations, Saudi Arabia is much concerned about society’s welfare by
providing them with better education, medical facilities, residential facilities, social security, and other
community services. However, the feasibility of spending on PSA, i.e., education, medical, housing, and
social security services, depends on the revenue, based on the OSR up to a larger extent in Saudi Arabia.
So, normally, it is expected that the PSA is based on the prosperity of the GDP, which is governed by the
OSR and OSR ultimately governed by the OP in Saudi Arabia. So, there is a need to assure that the OP
governs the OSR and GDP proportionately and finally its impact on the PSA in the long and short run.

1. LITERATURE REVIEW

AND HYPOTHESES

Haque and Khan (2019) found that government ex-
penditure and exports of oil products significantly
affects the Human Development Index (HDI). Al-
Qudair (2005) studied the relationship between gov-
ernment expenditures and revenues in the KSA and
found a long-term equilibrium relationship. Akoum
et al. (2012) examined the relationship between the
Organization of the Petroleum Exporting Countries
(OPEC) basket oil price and the stock market returns
of Gulf Cooperation Council (GCC) countries from
2002 to 2011. They found that the OP and stock re-
turns of GCC countries are not strongly correlated.
Nusair (2016) found a positive relationship between
the OP changes and the GDP in GCC countries and
explained the efficacy of positive prices than the neg-
ative OP on GDP. Hemrit and Benlagha (2018) pre-
ferred non-oil GDP to oil GDP and explained the
positive relationship between the government ex-
penditure and growth of the non-oil GDP of Saudi
Arabia. Sultan and Haque (2018) found a positive
relationship between economic growth and exports
and government expenditures and a negative rela-
tionship between the economic growth and imports
of Saudi Arabia. Alsamara et al. (2017) analyzed and
compared the effect of asymmetric OP on the GDP
of Saudi Arabia and Turkey. They have seen the ef-
fects of OP shocks on economic growth positively
and negatively. The positive OP shocks govern the
economy more than the negative shocks in Saudi
Arabia, while a reverse situation exists in Turkey. Al-
Sasi et al. (2017) studied the impact of the demand
for petroleum volatility on the economic growth of
Saudi Arabia and found that the petroleum demand
growth is doubled the economic growth rate and ex-
plored that crude oil accounts for 40.6% of global-
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ly produced energy. OP change governs the unem-
ployment status and is influenced by the economic
growth rate and explains government measures’ ef-
forts. Sarrakh et al. (2020) found that removing the
subsidies from the energy sector would negatively
affect the Saudi GDP. The suggested compensatory
measures to cover the low-income households apply-
ing the social security network to face the oil price
volatility. Mahalik et al. (2017) explored the rela-
tionship between energy consumption and financial
development and found that financial development
helps in energy demand in Saudi Arabia. Baumeister
and Kilian (2016) studied lowering the OP and its
impact on the US economy and found a very slow re-
sponse of OP changes on the economy and that there
is no negative impact of oil-related investment on
non-oil related investment. Nyangarika et al. (2019)
explored the impact of the OP shocks on the Russian
economy. They found the world oil price is the main
consideration while found the positive relationship
between the OP and the Russian GDP. They suggest-
ed the low dependence on the energy resources and
diversification of the economy by attracting foreign
investments. Mohaddes and Pesaran (2017) stated
that the recent lowering prices of the oil are good
for the US and global economy. They found a stable
negative relationship between OP and real dividends.
The low price negatively affects the oil-producing
economies and forces them to enhance oil produc-
tion to compensate for the loss of low OP. Aregbeyen
and Kolawole (2015) found no relationship between
public spending and economic growth in Nigeria
and suggested that the government should invest
more in capital projects to enhance oil production to
enhance the economy. Gazder (2017) explained that
the oil sector of Saudi Arabia affects the other pillars
of the economy as the traditional fossil-based ener-
gy sources are depleting fast. He studied energy con-

153



Investment Management and Financial Innovations, Volume 17, Issue 4, 2020

sumption and the factors affecting the energy con-
sumption in Saudi Arabia and Pakistan and found
that economic development, population, industries,
and transportation factors affect energy consump-
tion. He explained that energy consumption is driven
by economic development in Saudi Arabia, while the
population governs energy consumption in Pakistan.
Jawad (2013) analyzed the OP volatility on the eco-
nomic development of Pakistan and suggested that
government should make a proper plan to maintain
a balance between demand and supply to lower the
impact of OP volatility on the economy. Jung and
Park (2011) studied the impact of the OP changes
on the Norwegian and Korean markets and found
that small economies depend up to a larger extent
on the oil-dependent technology and poor access
in the global financial market. Basher et al. (2018)
studied the OP shocks in the oil-exporting coun-
tries for domestic and international investors. They
found that the OP shocks affect the stock market in
Russia, Kuwait, Norway, Saudi Arabia, and the UAE.
Eid (2015) found that the real lagged government ex-
penditure positively impacts real non-oil private GDP,
while the contemporary effect is negative. Demirbas
et al. (2017) explained that the macroeconomic and
geopolitical conditions influence the OP volatility.
They indicated that the OP depends on the cost fac-
tors, ancillary factors, and external business environ-
mental factors that can affect the oil price. But, the
internal and external factors affecting the OP vary
from country to country. Maji et al. (2017) exam-
ined the impact of the OP shocks on the Malaysian
economy and found that recent price changes affect
the economy and suggest diversification to save the
economy. Ho et al. (2019) found the unidirectional
relationship between energy consumption, popula-
tion, and GDP and suggested Vietnam promotes the
population and energy for economic growth. Majidli
and Guliyev (2020) studied the relationship between
real OP real non-oil GDP growth of Azerbaijan and
found that the increase in OP also enhances the real

GDP and exchange rates. Giri and Joshi (2017) found
that the crude OP influenced the stock prices neg-
atively and suggested the government to take some
corrective steps to control the crude OP in India, and
investors’ trust can be boost by the appropriate pol-
icy formation. Nonejad (2020) found that short vol-
atility in the crude OP in predictive regression and
suggested considering the volatility of OP for the
policymakers. Sarwar et al. (2017) studied the rela-
tionship between OP, economic growth, electrici-
ty consumption, gross fixed capital formation, and
population. They obtained the bidirectional relation-
ship between electricity consumption, OP, fixed cap-
ital formation, population, and GDP. The countries
applying non-renewable energy sources negatively
affect their economic growth. Van et al. (2019) in-
vestigated the results of the OP changes in the GDP
of 17 OECD countries. The study of volatility is di-
vided between two, i.e., pre and post-World War II,
to measure the volatility of the world OP and found
that the real oil volatility is negatively correlated with
the aggregate economic activity. They supported
and suggested that the improved monetary policy is
the shield to face the OP volatility’s negative impact.
Balke and Brown (2018) found the less elastic impact
of the OP changes on the economy. Based on all the
above studies, the governance process of PSA by the
OP, OSR, and GDP can be depicted as follows:

Figure 1 explains that the higher prices of the oil
products directly and positively affect the GDP,
while the lower prices negatively and indirectly af-
fect the public spending as OSR is the major in-
gredient of the GDP of Saudi Arabia. The previous
studies explored the relationship between OP and
PSA, OP and GDP, OP, GDP, public spending, and
other dependent variables. There is no study avail-
able to explain the proportionate contribution sen-
sitivity and trend of OSR and GDP to PSA in Saudi
Arabia. There is a need to consider the impact of
OP shocks on OSR and GDP of Saudi Arabia and

ngher Positive N oil
prices to sector public
i spending,
ol > GDP > Affects —»| PENoN8
prices ie.,
XI ylz
Low .| Negative Revenue
. > —» (OSR)
prices to

Figure 1. Process of governance of public spending by the oil prices
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ultimately on PSA in the short and long run. To
achieve the objectives of the study and based on
the past relevant studies, the following hypotheses
were developed:

1.1. Hypotheses

H I:

I There is no significant difference among the

trend of OP, OSR, GDP, and PSA.

H 2:

2 There is no significant difference in the sensi-

tivity of OP, OSR, GDP, and PSA.

H 3:

,3: There is no positive governance of OSR and

GDP by the OP.

H 4:

4 There is no significant difference among the

comparative governance of PSA sensitivity
proportionate to OSR and GDP.
H 5: There is no significant difference among the
comparative variability of the trend of PSA
proportionate to OSR and GDP.
H6: There is no significant difference among the
comparative proportionate governance of
sensitivity and trend of PSA proportionate to
OSR and GDP.

2. AIMS

The objective of the study is to get the compar-
ative sensitivity and trend of the OP, OSR, GDP,
and PSA and proportionate governance of PSA by
the OSR and GDP in Saudi Arabia. The study al-
so tries to find out the over- and under-allocation
of PSA based on the proportional governance and
explores the optional resources to reduce the de-
pendency on OSR and hedge the economy from
the shocks of the OP.

3. RESEARCH METHODOLOGY

Data available on the Saudi Arabian Monetary
Authority (SAMA) website from 2011 to 2018 is
the basis of study and analysis. Oil Prices (OP),
Oil Sector Revenue (OSR), and GDP are consid-
ered independent variables, while Public Spending
Avenues (PSA) is a dependent variable for analysis.

http://dx.doi.org/10.21511/imfi.17(4).2020.15

The Coeflicient of Variations (CV) is applied to get
the normality of the variability of all variables to
get mutual comparability (Ali, 2020b).

o
b
Mean

where o is the standard deviation and Mean is
the average of the distribution. Pearson’s correla-
tion coeflicient was calculated to assure the cause
and effect relationship among the OP, OSR, GDP,
and PSA. Chain-based Index (CBI) numbers and
Fixed-based Index (FBI) numbers of all variables
and correlation coefficient between the CBI of OP,
and dependent variables calculated to get the sen-
sitivity impact of the variability of OP on the other
dependent variables. Also, the correlation coeffi-
cient between the FBI of OP and dependent var-
iables was calculated to get the long-term impact
of OP’s volatility on the other dependent variables
(Ali, 2020a).

CV =

O

CBI - Value in the curruent year

100,
Value in the previous year

Value in the curruent year

FBI = 100.

Value in the base year

Note: 2011 is the base year for the FBI calculation.

Pearson’s correlation coefficient between CBI of
the percentage of PSA to OSR and GDP and FBI
of the percentage of public spending to OSR and
GDP calculated to know the sensitivity and trend
of PSA governance in the short run and long run.
To know the similarity of the governance of the
public spending avenues by the OSR and GDP, the
proportionate contribution of the OSR and GDP
to PSA calculated:

PSA 1o OS(%) _ Public spending avenues 100,
oS
PSA to GDP(%) _ Public spending avenues .100.
GDP

FBI and CBI between the proportionate contri-
bution of the OSR and GDP to PSA calculated to
get the symmetry in the contribution by the OSR
and GDP to the PSA in the short and long run. To
know the significant difference in the trend and
sensitivity of OP, OSR, GDP, and the PSA, Fisher’s
ratio (F ) is calculated and compared with the
critical value (F a ) (Ali, 2020a).
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Fo Bss/df1

Wss/df 2
where F is Fisher’s ratio, and Bss, Wss, df],
df 2, are sum of squares between samples, sum of
squares within samples, degree of freedom 1 and

degree of freedom 2, respectively. The df’1, df2
obtained as follows:

, while F' > Fa, reject H,

df1=K—-1and df2=N-K,

where K - number of samples, and N - number
of all variables.

4. DATA ANALYSIS
AND RESULTS

As per the objective of the study, the analysis of the
OP, OSR, GDP, and PSA of Saudi Arabia can be di-
vided into three categories, i.e., normality of varia-
bles, cause and effect relationship, and proportion-
ate governance of OP on dependent variables and
governance of GDP on the PSA in Saudi Arabia.

4.1. Normality of variables

The normality of variables facilitates comparison
between the data and assures that the variables are
unaffected by the abnormal factors, or the devia-
tions of the variables are insignificant.

Table 2 shows that the variations in the OP, OSR,
GDP, and PSA are normal and not driven by af-

fected by any abnormal factor. OP and OSR varia-
bility are higher than the other variables from 2011
to 2018, comparatively. Overall, the variability of
all variables is not affected by any abnormal factor.
So, there is comparability among OP, OSR, GDP,
and PSA of Saudi Arabia.

Cause and effect relationship between OP, OSR,
GDP, and PSA.

The cause and effect relationship explains the ef-
fect of changes in the dependent variables on the
other independent variables. The high degree cor-
relation between the OP, OSR, GDP, and PSA ex-
plains the high impact of changes of OP on the
GDP and public spending in Saudi Arabia, while
low degree or no correlation reflects the negligible
or no impact of price volatility on the GDP and
public spending.

Table 2 explains that oil prices affect positive-
ly and perfectly OSR (r = 0.99) and GDP (r = .51)
as the OSR contributes 50% approximately while
PSA negatively. The negative governance of the OP
and OSR varies from avenues to avenues of pub-
lic spending. Education expenditures of the Saudi
Arabia government are only highly and negative-
ly (r=0.61) governed by the OP and OSR, while
other government spending avenues are negatively
governed. The GDP of Saudi Arabia positively
contributes to all the PSA but not absolutely while
oil prices decrease. This refers to the shifting pat-
tern of the economy from oil to the non-oil econ-
omy. The Saudi government contributes to public

Table 1. Variability of OP, OSR, GDP, and PSA in Saudi Arabia

Source: Own calculations based on data of National account statistics and oil statistics (annual statistics 2019)
(available at http://www.sama.gov.sa/en-US/EconomicReports/Pages/YearlyStatistics.aspx).

PSA

Year : OP OSR GDP L { Hous.and Commu.  Soc.Secu.and | Oth. Commu. and
:Education Health . : :

; ; Ameni. Ser. Welf. Soc. Ser.
' 1276416 24662 """" . ."2039 ) 9317
26075 3210 10950
3962Q """" MW4300 ) 12711
1197414 42531 . .02 L1sssl
659670 38093 ..A4216 a2
30219 """" . ”3022 ) 11144
30643 3240 11923
34737 """" . ”4203 o ) 14367
333225 368138 12585.63
6475.84 98997 215218

0.19 0.27 : 0.17
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Table 2. Cause and effect relationship among OP, OSR, GDP, and PSA in Saudi Arabia (2011-2018)

Source: Own calculations based on data of National account statistics and oil statistics (annual statistics 2019)
(available at http://www.sama.gov.sa/en-US/EconomicReports/Pages/YearlyStatistics.aspx).

: P : : Hous.and
OP,OSR, GDP,and Psa Ol Oilsector o fucation Health Commu. Ameni, >°C: Sécu- Oth.Commu.
. prices | Revenue ‘ ‘ Ser. . and Welf. : and Soc. Ser.
Qil prices {100 : : : : ‘ :
O|Isector
O . .00 ¢
Education . 0.27 .
Health .02 038 083 100

Hous. and Commu. Ameni.

-0.08 i 0.38
B T S
Soc.Secu.and Welf, 1 -0.01 002 .3.057 ¢ .
Oth. Commu. and Soc. Ser. | -0.22 -0.19 i 044

096 | 1.00 : :
A0 TS T S
097 0.89 0.95 1.00

spending avenues while the oil prices are lower-
ing and OSR is diminishing its contribution to the
economy. There is a cause-and-effect relationship
between the OP, OSR, GDP, and PSA.

4.2.The similarity of trend and
sensitivity of OP, OSR, GDP,
and PSA

The trend of variables reflects the long-term
co-movement, and sensitivity indicates the varia-
bles’ short-term variation. The similarity of trend
and sensitivity of OP, OSR, GDP, and PSA of
Saudi Arabia reveals the long term and short term
variability.

Table 3 reveals that OP, OSR, GDP, and PSA move-
ment in the long term are significantly different
(Table 3, H,I) and no significant differences in the
sensitivity of all variables (Table 3, H 2). This im-
plies that the OP, OSR, and GDP do not affect the
movement trend of PSA, and shocks of OP, and
OSR, GDP yearly affect the PSA of Saudi Arabia.

4.3. Contribution of the oil sector
to GDP of Saudi Arabia

It is evident that OSR is a major ingredient of GDP
and plays a vital role in the Saudi economy. Low
OP affects the OSR and finally decreases the con-
tribution to GDP. There was a downfall in the ab-
solute amount of oil sector contribution due to a
heavy downfall in the OP in Saudi Arabia. As per
the law of supply, the prices of the products govern
the sales revenue positively and proportionately.

Table 4 explains the governance of the OSR by the
OP positively and proportionately (rx1, x2 = 0.99).
The OSR of Saudi Arabia governs the GDP pos-
itively and up to a great extent (rx2, x3 = 69.78).
Hence, H 3 is rejected. Due to low oil prices, the
OSR lowers its contribution to the GDP of Saudi
Arabia year by year. Recently, it was seen that
the contribution of the oil sector to GDP was en-
hanced last year. There is weak symmetry found
in the sensitivity and movement trend of the oil
sector and GDP of Saudi Arabia.

Table 3. Similarity among the oil prices, oil sector revenue, GDP, and PSA in Saudi Arabia (2011-2018)

Source: *F values (ANOVA) calculated based on the FBI (H,1) and CBI (H,2) of OP, OSR, GDP, and PSA (as given in Appendices Al and A2) and **F taken from the

F-table.
H_. No. Hypotheses F* © Fa** Decision: H, (If F > Fa, reject H,)
%There is no significant difference in the trend of OP, )
Hal OSR, GDP, and PSA. 13.44479 2.178156 Reject HD
H2 : There is no significant difference in the sensitivity of 0436802 5 178156 Do not reject H,

i OP, OSR, GDP, and PSA.

Note: (a): Fa** taken from the t-table at 5% significance level, (b): F* values are the Fisher’s ratios values and calculated using

EXCEL's calculation.

http://dx.doi.org/10.21511/imfi.17(4).2020.15
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Table 4. Contribution of the oil sector to GDP and its sensitivity and trend (SR million)

Source: Own calculation based on data of oil prices, oil sector revenue,

and GDP (https://www.stats.gov.sa/en/823 and http://www.sama.gov.sa/en-US/EconomicReports/Pages/YearlyStatistics.aspx).

Oil prices, USD per barrel Oil sector . Oil sector, % of :
Year P ) P revenae (x) GDP (x,) g op FBI(x)  CBI(x)
2011 107.46 1276416 2517146 50.71 f f
2012 109.45 1376576 2759906
2013 10587 1290789 1 2799927
2014 96.29 1197414 2836314
2015 43.49 65970 2453512
2016 40.76 595493.6 2418508
2017 5243 735302.4 2582198
2018 69.78 9858998 . 2949457
ry, ,=0.99 r, ., =69.78 "

Note: 1. GDP produces values at current price in SR million. 2. OSR as per GDP by institutional sectors at the current price.

4.4.Comparative sensitivity of PSA
proportionate to OSR and GDP

The comparative sensitivity explains the varia-
bility impact of the independent variable on the
dependent variables. The high degree of compar-
ative sensitivity reveals the high dependency of
dependent variables on independent variables and
governance of the dependent variables by the in-
dependent variables in the short run.

Table 5 explains the sensitivity and governance
of public spending avenues proportionate to OSR
and the GDP of Saudi Arabia. The sensitivity of
education spending of Saudi Arabia proportion-

ate to the oil sector and GDI is positive and high-
ly correlated, or the variations of oil sector con-
tribution and GDP highly govern the education (r
= 0.87) in the short run. The sensitivity of health
(0.67), housing and community amenities services
(r=0.73), social security and welfare (r = 0.66), and
other community and social services (r = 0.60) is
positive and moderately correlated or governed by
the oil sector or GDP of Saudi Arabia in the short
run. Hence, H 4 is rejected. Overall, all the public
spending is positively correlated, but the degree
of relationship education with the oil sector and
GDP is higher than the other public spending av-
enues, while other community and social services
are the lowest in the long run.

Table 5. Comparative sensitivity of public spending proportionate to the oil sector and GDP

Source: Own CBI calculations of the percentage of public spending to OSR and GDP based on the proportionate percentage given in Appendices A3 and A4.

. Hou. and Commu. Soc. Secu. and Oth. Commu. and
Year | Education - CBI Health - CBI Amen. Ser. - CBI Welf.-CBI Soc. Ser. - CBI
i%to OS: %toGDP : %toOS : %toGDP : %to0OS | %toGDP : %toOS : %toGDP | %to0OS : % to GDP
2011 100 100 100 100 100 100 100 100
2012 10408 10238 | 11209 = 110.25 14598 = 14358 = 10898 10719
2013 12498 11551 | 13301 | 12294 14286 = 13204 | 12380 = 11442
2014 11517 10547 | 12074 . 11057 13089 | 11986 | 13188 = 120
2015 19276 12276 | 17334 . 110.39 14658 |« 9335 | 17184
2016~ 9911 - 9076 . 8942 . 8189 040 . 7272 . 8385
2017 8270 9564 | 8093 @ 9350 10042 8665
2018 18056?735 85.98 100.93 96.75 113.57 89.87
‘Mean 11308 = 10416 . 111.94 = 103.82 11616 = 10944 = 11211 = 104.29
SO 3507 1043 . 3065 = 1256 2827 2262 - 2975 | 1310
o o3t o1 027 . 013 024 o021 027 013
r r=087 | r=067  r-066 =06
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4.5.The comparative trend of PSA
proportionate to OSR and GDP

The comparative movement reveals the variabili-
ty impact of the independent variable on the de-
pendent variables. The high degree of compar-
ative movement reveals the high dependency of
dependent variables on independent variables and
governance of the dependent variables by the in-
dependent variables in the long run.

Table 6 explains the trend and governance of pub-
lic spending avenues proportionate to the oil sec-
tor and GDP of Saudi Arabia. The movement of
education spending of Saudi Arabia proportion-
ate to the oil sector and GDI is positive and high-
ly correlated, or the variations of oil sector con-
tribution and GDP highly govern the education (r
= 0.93) in the short run. The sensitivity of health
(0.77), housing and community amenities services
(r=0.69), social security and welfare (r =0.69), and
other community and social services (r = 0.77) is
positive and moderately correlated or governed by
the oil sector or GDP of Saudi Arabia in the long
run. The proportionate governance of OSR and
GDP to health and other community and social

services is similar in the long run. Hence, HO5 is
rejected. Overall, all the public spending positive-
ly correlated, but the degree of relationship educa-
tion with the OSR and GDP is higher than the oth-
er PSA, while housing and community amenities
services are the lowest in the long run.

4.6.Summary of comparative
sensitivity and trend of PSA
proportionate to OSR and GDP

The comparative sensitivity and movement of pub-
lic spending proportionate to OSR and GDP ex-
plain the short and long-term governance of the
public spending by the OSR and GDP.

From Table 7, it can be summarized that the cor-
relation between the CBI of PSA to OSR and PSA
to GDP explains that the short-term variations in
OSR and GDP govern the PSA positively. There is
a high degree of symmetry between the govern-
ance of education by the OSR and GDP. It implies
that the Saudi government is much concerned (r
= 0.87) about the education comparatively other
PSA while less (r = 0.60) concerned about the oth-
er community and social services in the short run.

Table 6. Comparative movement of public spending proportionate to OSR and GDP

Source: Own calculations of FBI of the percentage of public spending to OSR and GDP based on the proportionate percentage given in Appendices A3 and A4.

. : Ho.and Com. Ame. : Soc. Secu. and Welf. | Oth. Commu. and
Year  Fducation-FBI . Health-FBI Ser. -FBI : -FBI . Soc. Ser. - FBI
% to OSR % to GDP - % to OSR : % to GDP : % to OSR : % to GDP : % to OSR : % to GDP : % to OSR % to GDP
2011 00 ¢ 100 ¢ 100 ¢ 100 i 100 i 100 ¢ 100 i 100 i 100 i 100
2012 | 10412 . 10230 . 11208 11023 9814 . 9641 | 14574 14539 10897 . 10723
2013 130.12 118.17 149.07 135.52 159.04 144.39 208.21 191.97 134.90 122.70
2014 | 14987 | 12463 18000 14984 18404 . 15301 | 27251 ~ 23000 17791 . 14818
2015 1 28888 . 153.00 i 31201 @ 16542 © 299.20 : 15843 . 399.44 @ 21479 . 30572 . 16217
2016 286.30 278.99 135.46 127.50 317.17 156.19 256.35 124.54
2007 23677 2257 77 12109 27540 . 15684 22212
201 203.21 194.1 95 120.18 266.44 178.13 62
Mea 187.41 194 0 12763 | 24811 | 17168 0o
D 7748 7552 23200 9514 | 4143 7245
v 041 .0 039 i i 918 1038 p.024 1039 1016
r=0.93 r=0.77 r=0.69 r=0.69 r=0.77

Table 7. Summary of comparison of CBI and FBI between OSR and GDP of Saudi Arabia

Source: Based on calculations of Tables 6 and 7.

Public spending

r between % of pub. spend.

: i Hou.and Commu. Soc. Secu. Oth. Commu.
to OS and GDP E jon: Health:
ducatlon; ealt : Ameni. Ser. and Welf. and Soc. Ser.
CBI(OSRand GDP) 087 1 067 073 066 .06
FBI 0.93 0.77 0.69 0.69 0.77
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In the long run, OS and GDP also govern public
spending positively. OS and GDP govern the ed-
ucation highly (r = 0.93), while the housing and
community amenities services and social security
and welfare services moderately r = 0.69). Hence,
H 6 is accepted, and there is no significant differ-
ence among the comparative governance of sensi-
tivity and trend of PSA proportionate to OSR and
GDP.

5. DISCUSSION

The OP governs the OSR and GDP positive-
ly and proportionately, while all the PSA govern
them negatively (Maghrebi et al., 2018; Algahtani,
2016). The impact of OP can be seen in the econ-
omy of oil-importing and exporting countries
(Alsamara et al., 2017; Ghalayini, 2011). Lowering
OP (Baumeister & Kilian, 2016) was favorable for
the US and global economy (Mohaddes & Pesaran,
2017). The OSR lowers its contribution to the GDP

of Saudi Arabia every year (Vohra, 2017). Public
spending on education is highly and negative-
ly governed by the volatility of OP, while anoth-
er public spending negatively but negligibly gov-
erned by the OP (Abdel-Latif et al., 2018). This
indicates that the Saudi Arabian government is
much concerned about the PSA, especially on ed-
ucation, and moderately on other PSA, while the
OP is lowering. The movement trend of all the var-
iables, i.e., OP, OSR, GDP, and PSA is significantly
different while sensitivity is similar to all the var-
iables. It reveals the OP shocks do not affect the
OSR, GDP, and PSA in the long run but governs
the OSR (Al-Qudair, 2005), GDP, and PSA in the
short run in Saudi Arabia. The OP governs the
OSR and GDP positively and perfectly. This refers
to the stagnation of the demand or exports of oil
while prices decrease. Also, the variations of OSR
and GDP contribution highly govern education
spending while the OSR and GDP positively and
moderately govern other spending in the short
and long run.

CONCLUSION

Based on all analyses, results, and discussion, it can be concluded that OP governs the OSR and
GDP positively and perfectly as the oil sector contributes approximately half of the GDP of Saudi
Arabia. However, there is a negative correlation between the OP variations and the PSA in Saudi
Arabia. The impact of low OP can be seen on the OSR and GDP since 2014. Saudi Arabian govern-
ment enhances its spending on public avenues and especially on education while there was a lower-
ing of the OP. The volatility of OP does not affect the OSR, GDP, and ultimately public spending in
the long run. However, there is governance of volatility of OP that can be seen on OSR, GDP, and
ultimately on PSA in the short run. So, there is a need to change the oil-based economy pattern to a
knowledge-based economy in Saudi Arabia. Education, employment, innovation, information and
communication technology (ICT), human capital are the areas where the Saudi government can
put additional efforts to change the pattern of the economy. The conventional source cannot be
considered suitable for economic growth in the long run. In Saudi Arabia, opportunities can be ex-
plored in the field of renewable energy and innovative technologies by the research initiatives of the
experts and scientists from the advanced countries. There is a need to diversify the income resourc-
es to minimize oil prices’ reliability and the budget deficit. Solar, wind sources, nuclear power, and
hydrogen fuel cell sources can be the alternatives to oil resources in the near future. The spending
on unproductive education can be minimized to balance other spending and save the budget from
negativity. There is a need to consider the sensitivity of OP on the economy by the policymakers to
formulate the policies to minimize the impact of volatility of OP on the economy. The improved
and appropriate monetary policy saves the economy from the negative impact of the OP. The study
considers only quantitative data, and there should be consideration of other qualitative factors to
get the variations in GDP and public spending in the short and long run. There is scope for further
studies by considering the impact of OP and other qualitative factors on OSR, GDP, and PSA. There
should be consideration of the number of oil products along with OP and OSR.
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Table A2. CBI of oil prices, oil sector revenue, GDP, and public spending
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Table A3. Public spending avenues proportionate to GDP (%)

Source: Own calculations based on the absolute values given in Table 1.
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Table A4. Public spending avenues proportionate to oil sector revenue (%)

Source: Own calculations based on the values given in Table 1.
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