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Forecasting Crude Oil Prices for Saudi Arabia:
The Box-Jenkins Approaches

Khalid H. A. Alqudair Asma H. Baras

Abstract

The study investigates the crude oil prices behavior over
time during the weekly period from May 15" 1987 to December
1% 2015. The Box-Jenkins approach has been employed to build
Autoregressive Integrated Moving Average (ARIMA) models to
analyze and forecast the crude oil prices time series behavior.
The results of the ADF and PP unit root test indicates that the
crude oil prices are non-stationary and integrated with order 1
I(1). Furthermore, the application of Box-Jenkins approaches
show that the AR(3)-GARCH(2,2) is the best model describing
crude oil prices behavior. Moreover, we examine the dynamic
behavior of conditional volatility using GARCH model. We find
high fluctuations in conditional volatility related to the financial

and economic crisis during the period.

JEL classification: C12, C22, Q43
Key Words: Box-Jenkins approaches, ARIMA Model, Volatility, GARCH,
Crude Oil.
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Evidence on the Determinants of Foreign Direct Investment
in Saudi Arabia: An ARDL Bounds Approach

Ayman M. E. Hendy Alabdulrazag Bashier
Department of Economics, College of Business, King Saud University.

Abstract

The objective of the present paper is to investigate the
determinants of foreign direct investment in the Kingdom of Saudi
Arabia (KSA) over the period 1970-2015. The methodology employs
the Autoregressive Distributed Lagged (ARDL) model bounds
testing to Cointegration, the VECM model to examine the long-run
and short-run relationships among variables, in addition to
causality test within VECM framework using Wald F-statistic test.
The paper begins with a review of theory and recent empirical
evidence relating to the foreign direct investment. It also discusses
briefly the experience of Saudi Arabia with foreign direct
investment. The empirical findings reveal that there is long-run
equilibrium relationship among variables indicating that the
independent variables as whole influence FDI inflows to KSA in the
long-run. As expected infrastructure and service sector share exert
positive impacts on FDI inflow, while the impacts of GDP growth
rate, manufacturing share, and trade openness were negative. KSA
should develop service sector and to the extent infrastructure as

tools to attract more FDI inflows.
Keywords: FDI, KSA, ARDL, Cointegration, economic growth,
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Evidence on the Determinants of Foreign Direct Investment
in Saudi Arabia: An ARDL Bounds Approach

1. Introduction:

Foreign direct investment (hereafter; FDI) plays a crucial
role in in economic and social development all over the world.
Where the Saudi government was interested in attracting a
significant share of FDI, it gives many incentives and concessions
to foreign investors such as the facilitation of procedures, and the
establishment of a specialized body (Saudi Arabian General
Investment Authority). Kingdom of Saudi Arabia (hereafter; KSA)
has also developed the regulations and the foreign investment laws
to be consistent with WTO entry clause: “Nondiscrimination in
National Treatment”. Though giving foreign investors similar
concessions that enjoyed by national investor (Hegger, Richard C,
2003).

As a result; FDI in the Kingdom has increased sharply from
average $ 17,836 billion during the period 1996-2004, to
approximately $ 44,532 billion on average during the period from
2004 to 2007". With the decline in oil prices and revenues, balance-
of-payments deficit increased sharply in association with the
general budget deficit, (the twin deficit). The government spending
in many projects - particularly in the oil and gas sectors- reduced
and followed by a significant drop in FDI inflows into the

! Appendix Table.
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Kingdom. However, it remained the first in Western Asia region in
FDI attraction up to 2009 with about $ 36 billion. With the outbreak
of unrest in the region, known as “the Arab spring”, KSA witnessed
adverse consequences, through the “Contagion effect”. The KSA's
share of FDI flows declined sharply. It amounted about $ 16 billion
in 2011, and around $ 12 billion in 2012. Although it has not
directly affected by the events in the region, KSA paid a large bill
because of instability in the region, which reflected on the FDI
flows. However, the outstanding FDI in KSA was about $ 224
billion in the year 2015 compared to $ 176.4 billion in 2010
(UNCTAD, 2015).

The economic importance of FDI in the Kingdom does not
depend on the size and the speed of FDI inflows, but also depends
on how it responds to the requirements of balanced growth for
different economic sectors and activities. Moreover, the economic
importance of FDI depends on willingness of FDI to contribute to
technology transfer; and employment training to deal with advanced
techniques associated with FDI, thereby contributing to economys’
ability to grow.

KSA provides lowest energy price for investment projects;
thus, making it an ideal destination for projects that depend on
energy consumption. In addition, transfer of capital and profit
abroad is permitted. Moreover, the share size of the Saudi markets
that the foreign investors get to serve offers them an additional
benefit of ‘economies of scale’. Furthermore, the development of
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six smart cities, strategically located and accompanied by a
streamlined bureaucracy, is expected to be a boon for FDI. For all
the above, the question is still valid on the determinants that plays
the most important role in attracting FDI?

The paper is organised as follows. Following the
introduction, section 2 explores the theoretical background and
previous work on FDI. Section 3 outlines the historical development
of FDI inflows into KSA. Section 4 presents the econometric model
and data specification. While section 5 presents and discusses the
results, section 6 for conclusions and policy implications.

2. Theoretical Framework and Literature Review:
2.1 Theoretical framework:

There are many advantages due to FDI inflows into the host
countries. First, financial liberalization doctrine since MacKinnon
(1973) and Shaw (1973), more recently, Rachdi et al., (2011) found
that financial liberalization (capital account liberalization) has a
positive impact on economic growth. Second, Technology transfers:
the knowledge transferred not only in the areas of production,
marketing and all other administrative; but also spill over to
domestic firms, thus affecting better economic performance of
domestic firms as well. Haskel et al., (2007) article is of the view
that FDI inflow to a particular industry increases the productivity of
domestic firms. Third, FDI is regarded as a dominant tool for
development to the receiving countries. FDI has not only improved
the country’s capital formation, but also enhanced the balance of
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payments and creates employment within the host nation (Osama
Badr and Tahar Ayed, 2015). Forth, FDI efficiently uses of
available economic resources. Fifth, FDI deepening sectorial
interdependence helps in achieving economic integration of
economic activities (Takahiro Akita and Chu ThiTrung Hait, 2008).
Sixth, creating productive partnerships; where, native partners have
knowledge of the local market, regulations and laws, and foreign
partners have industrial production technologies, advanced
managerial experience and profit opportunities in export markets.
The idea is that FDI promotes the competitiveness of local firms.
Blomstrom, et al., (1994) find positive evidence in Mexico and
Indonesia, while Smarzynska (2002) finds that local suppliers in
Lithuania benefited from spill over by supplying foreign customers.
In contrary, severe adverse effects of FDI on host country economy
especially private investment. FDI may crowd-out local private
investment, and hence, exerts a negative impact on economic
development. Hanson (2001) considers that positive effects are very
few, while Greenwood (2002) argues that most effects would be
negative. Lipsey (2002) concludes that there are positive effects, but
there is not a consistent relationship between FDI stock and
economic growth. This may take place though the following
channels: (1) While most host countries want to lead foreign
investment to support the balance of payments through the
substitution of imports, foreign investment could lead to increased
imports of production inputs and intermediate goods. This may
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deepen the balance of payment deficit and exchange rate pressures
(Sushant Sarode, 2012); (2) Failing to create forward and backward
linkages with local industries; (3) Strengthening oligopolistic
competition of foreign projects which harms national projects; (4)
Do not add jobs and reliance on foreign labor, creating additional
economic and social problems; (5) Deviation from the licensing
requirements.

According to received theory of international business, there
are three factors that motivate the flows of FDI across international
borders, the ownership, location, and internalization (Mohammad et
al, 2013). These factors were proposed by eclectic
paradigm introduced first in the 1970sby Dunning. It isan
explanation of the international production. The original work was
introduced to explain production differences of the same company
in different countries. The Ownership advantages reflect the firm’s
ownership of intangible assets such as technology, patents, and
skilled management etc. The location stem from factors that are the
host countries-specific like abundant natural resources, large market
size, cheap factors of production, and friendly business
environment etc. (Mohammad et al, 2013). According to Dunning,
FDI isjustaone mode of Internalization (1) of multinational
corporations is determined by the interaction of two groups of
determinants; the ownership specific advantages (O) and the
location specific advantages (L). This is why it is “known as the
OLI model”. The interaction of the ownership and the location
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specific advantages may be lead to any other mode such as
franchises or licensing, or may be only a trade. The eclectic
paradigm is best regarded as a framework for analyzing the
determinants of international production rather than as a predictive
theory of the multinational corporations. The location specific
advantages includes a large number of variables, most notably
would be addressed in this paper’s testing model. From a theoretical
perspective, the location effects have been analyzed in eclectic
paradigm, the OLI framework. Hence, the theoretical framework for
this paper builds on the location advantages of KSA in context of
the OLI framework.

2.2 Literature Review:

There is a huge numerous body of theoretical and applied
literature on the determinants of FDI inflows to host countries.
Some of these have dealt with the theoretical foundations of
literature for FDI and its determinants to developed and developing
economies. The empirical findings are mixed. These differences in
findings could be due to various factors such as; country-specific,
regional-specific, data used time series or panel data, econometric
methodology, time span of the data, variable specification, and the
frequency of the data. The following surveys the most recent papers
that addressed the FDI determinants in general and KSA case as
well.

Jones and Jacob (2016) applied the ARDL bounds testing for
cointegration approach, and VECM model to the annual time series
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data from 1984 to 2014 to examine the determinants of FDI inflows
into Namibia. In the short-run, the empirical findings indicate a
negative and significant impact of exchange rate; inflation and
economic growth positively affect FDI, while population growth
was positive but insignificant. As for the long run, it is found that
population growth has a negatively impact, and Inflation has
positive impact on FDI inflows.

Keshmeer (2016) applied the ARDL bounds test for
cointegration approach over the period 1980-2013 to examine the
short-run and long-run relationships between FDI and its
determinants for Fiji. Their empirical findings indicated the
existence of a direct and significant impact of gross domestic
product, trade openness on FDI, while GDP per capita, exchange
rate and political instability exert negative impact on FDI inflow in
Fiji. Moreover, infrastructure development, inflation and financial
markets have no impact on its FDI inflow.

Sharif and Dalia (2016) examine the determinants of FDI for
MENA countries over the period 2006-2013 using panel estimation.
Their findings revealed significant determinants of FDI are
infrastructure, human capital, lagged FDI and market openness are
the significant determinants of FDI in the MENA region.

Zahid and Adil (2016) used annual time series data over the period
1961-2013 to examine the determinants of FDI inflows into
Pakistan. They applied the ARDL bounds test for Cointegration and
VECM technique for analyzing the data. The empirical findings
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concluded that GDP, and exchange, and INF significant impact on
FDI, whereas, Openness and interest rate have insignificant impacts.

Gharaibeh (2015) examines the determinants of FDI inflows
into Bahrain using annual data for the period 1980-2013 by using
the multiple OLS regression. The empirical findings show that the
only significant variables are government expenditures, interest rate,
education, trade openness, and population with positive impact,
while inflation, labor force, and trade openness are negative and
significant.

Jawaher A. (2015) studies the impacts of FDI inflows on
Saudi economy, and in addition Social impacts using time series
data ranging from 2000 to 2013. Unfortunately, the study ends up
without a strong conclusions or evidence. The econometric test
relied upon FDI data generated between 2000 and 2013 that may
not give a clear picture of the economic changes due to the short
period of time to analyze economic changes.

Nor et al, (2015) explore the importance role of
infrastructure development in attracting FDI into Malaysia over the
period 1980-2013. They employed the ARDL bounds test for
cointegration to estimate the short-run and long-run relationships
FDI and its determinants. They conclude that all determinants;
infrastructure, GDP, and exchange rate had positive and significant
impact on FDI in Malaysia.

O'Meara (2015) applied OLS method on large cross-country
sample of developed and developing countries of 99 countries for
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the year 2005 to inspect the main determinants of FDI inflow. He
concluded that population; labor force, per capita GDP, Household
final consumption, and trade are the most determinants of FDI.
Unexpectedly, educational attainment turned out to be negative.
Rahman, A. (2015) investigated the flows of FDI to the economy of
KSA and the various determinants that govern FDI performance.
The paper then focuses on the determinants of FDI where the roles
of market size, openness and international trade, wage rates, and
country risk in attracting FDI to the KSA are investigated.
Empirical methods used to gauge the issues include causality tests
and conventional regression models where results generally show
that economic activities affect FDI in a robust, positive and
significant way. Exports had a significant negative impact on the
KSA’s FDI, while the socio-political risk variables were mostly
significant, and negative in their impacts on FDI inflows.

Sober (2013) aimed at investigating the FDI determinants of
FDI in Pakistan using annual time series data over the period 1977-
2010. The estimation results of the ARDL approach indicated that
the infrastructure had an influential impact on FDI inflow in short-
run and long-run through its positive and significant impact on the
FDI, whereas financial market, GDP growth and inflation had an
insignificant impact on FDI in Pakistan.

Godwin et al., (2012) utilized the Granger causality and error
correction model to inspect the determinants of FDI inflows into
Nigeria over the period 1970-2009. Their results concluded that
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government policy, policy incentives, natural resources, and trade
openness cause FDI. The ECM results provided support for fiscal
incentives, infrastructure development, and favorable government
policies are most important determinants of FDI.

Alkhathlan and Tarique (2011) shows that there is a positive
relationship between FDI, GDP and GDP growth rate, while it is
negatively related to privatization and imports plus exports. They
are taken together to show trade sensitivity. However, the
relationship between FDI and GDP growth rate is very weak. The
paper explains that though capital outflows from KSA was larger
than capital inflows. The impact of import and exports on FDI as
being observed; is a reflection of the fact that the country mostly
imports the finished goods for consumption; and exports crude oil.
Though both Consumption goods and crude oil are demand
inelastic, large FDI is coming to the oil sector but not in the
consumer goods sector. Where the coefficient of growth rate of
GDP is almost negligible (0.004), and statistically significant, the
paper explained that through the risks of macroeconomic instability
associated with FDI (high inflation, and cost of stabilizing the
exchange rate).

Mughal and Akram (2011) applied the ARDL approach for
cointegration and VECM technique to explore the role of market
size in attracting FDI inflows into Pakistan. They used annual time
series data for the period 1984 to 2008 on the variables market size
(proxy GDP current US $), exchange rate (official exchange rate)
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and corporate taxes. The empirical results revealed that the market
size is an important factor influencing FDI in Pakistan.

Asima et al. (2008) using panel data analysis for fifteen
MENA countries spanning the period from 1980 to 2003, provide
evidence of the heterogeneous nature of the MENA region
reflecting the differences in determinants of FDI between GCC and
non-GCC countries. The paper provides empirical evidence on the
relative importance of the manufacturing and services sectors to the
non-GCC and GCC countries. The results show that FDI in the non-
GCC nations is linked to the expansion of the manufacturing sector
whereas for the GCC countries there is a strong association between
inward FDI and the services sector.

As for KSA case, there is a number of applied research
investigated the determinants of FDI inflows into KSA. They used
different methodology in analyzing the factors affecting FDI
inflows. Alkhathlan (2011a) used annual time series data on GDP,
Exports and Imports, Privatization, and GDP growth over the period
1971-2007 using OLS estimation method. Abdulrahim (2015)
examined the determinants of FDI inflows into KSA over the period
2000-2013 using descriptive analysis.  Alkhathlan (2011)
investigated the impact of FDI on exports along with other variables
over the period 1980-2007 using the co-integration approach.
Robert and Abdulaziz (2009) employed the gravity model to
estimate the determinants of FDI inflows into KSA using panel data
for 33 countries over the period 1980-2005. The found that market
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size plays a crucial role influencing FDI inflows. Mohammad et al.
(2013) examines the importance of natural resource availability
measured by the oil reserves on FDI inflows into KSA over the
period 1980-2010 using cointegration analysis. Their study showed
a positive and significant impact of natural resources on FDI
inflows. Said (2014) examined the determinants of FDI inflows into
KSA using annual time series data over the period 1981-2010 using
the multiple regression analysis. His empirical findings revealed a
significant negative impact of GDP, while significant positive
impact of gross fixed capital formation GFCF, while it is positive
but insignificant for trade openness.

3. FDI in KSA:

KSA has all the factors that attracting FDI; it provides lowest
energy price for investment projects; thus, making it an ideal
destination for projects that depend on energy consumption. The
sheer size of the KSA markets that the foreign investors get to serve
offers them an additional benefit of ‘economies of scale. Moreover,
the development of six smart cities strategically located and
accompanied by a streamlined bureaucracy, sound infrastructure,
well-regulated banking system, and stable political environment.
KSA ranks in “Global Competitiveness Index”2015 of World
Economic Forum; is the 24™. KSA also ranks 49 on “Ease of Doing
Business” of World Bank. Moreover, KSA ranks 43 on “Global
Innovation Index” of the World Intellectual Property Organization
(World Economic Forum, 2016).
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In contrary, many factors may be work in the opposite
direction such as increased focus on Suadization (substitute of
native for foreign labor force) resulted in forced departure of over 1
million expatriate workers; thus, hampering the investors’
sentiment« especially in the construction domain. In addition, KSA
lacks transparent, comprehensive legal framework for resolving
commercial disputes, in accordance with the international standards.
Moreover, the nation has been ranked 127 out of 189 countries
against contract enforcement in the World Bank’s ‘Doing Business’
report 2015.

However, FDI significantly contribute to economic and
social development goals of the Kingdom In 2016. KSA
disseminates Kingdom Vision 2030 as stated in the vision: "we will
work to increase this contribution by encouraging domestic and
foreign investment in the sectors of health and municipal and
housing services, finance, energy and other”. In addition, the vision
addresses  “"easing restrictions on ownership and foreign
investment". Furthermore: "Raising FDI to GDP ratio from 3.8% to
the world average of 5.7%” (Saudi Arabia Vision 2030).

Since the first oil shock in 1973, capial flows to KSA were to
contracted infrastucture constructions and building porpuses rather
than proper FDI . In 2000, with establishment of the General
Investment Authority; it subjects to all appropriate documents being
lodged, and it processes applications within 30 days. Until April
2000, foreign equity in the industrial sector was limited to 49%.
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While in principle full foreign ownership was allowed in other
sectors (except oil).Wholly foreign owned firms could not bid for
government contracts or access cheap credit or tax concessions.
After that date FDI in KSA can access to tax holidays and
concessional finance in other sectors, making full foreign ownership
more feasible.

Figure 1: FDI Stock($ billions)
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Source: Appendix table

As shown in table (Appendix, 2), figures of FDI to KSA
approach a beak in 2006, with about 24.33 billion Dollar.
Surprisingly, during the global financial crises, KSA received about
39.46_billion Dollar, and the trend continued two year after with
about 36.46, 29.23 billion Dollar in 2009 and 2010, respectively.

(15)



Ayman and Alabdulrazag, Evidence on the Determinants of Foreign Direct Investment

Privatization in KSA did not provide incentives to FDI. Where the
Suadization law had a negative effect on FDI, law skilled Saudi
labor force, high salary accompanied with less enthusiasm to work,
making inconsistent relationship between productivity and wage
rate. This reduces the interest of the investors, however; local and
foreign, to own privatized Saudi enterprises. Tax concessions and
good infrastructure facilities did not offset high cost of Saudi labor,
whatever FDI is coming to KSA; mostly it is in the oil sector.

Deviation from the licensing requirements especially
immigrant labor is phenomenal in KSA. Statistics from the Ministry
of labor (Ministry of planning and development information center)
the number of Foreign immigrate labor allowed to inter KSA in
2013/2014 about 1,336,525; this figure has risen in 2015/2016 to
about 1,938,080 _(General Authority for Statistics). That created a
lot of economic difficulties related housing, infrastructure and
public services.
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Figure 2: FDI % of GDP
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Further, in many of the years under study, the outflow of

investment from KSA has been more than the inflow. Two
important factors may be responsible for this; one, the strong
economic base of the country which is mainly due to earnings from
oil exports and; second the small capacity of the Saudi economy
other than oil sector which attracts a inadequate amount of FDI.

As seen in Figure (2), in the recent years, FDI inflow’s

contribution to GDP has been relatively low. However, because of
the government measures, the decline in its contribution to GDP, in
2014, was less when compared to 2013. The largest share of FDI
contribution to GDP was in 2009 with about 8.5% of Saudi GDP.
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Figures descended after that to 5.5%, 2.44%, 1.66%, and 1.19% and
to 1.06% during the years: 2010, 2011, 2012, 2013, and 2014
respectively.

With announcement of KSA vision 2030, FDI inflow is
expected to increase in the coming years. While globalization and
international orientation of FDI benefit the local economy, it
transfers many external shocks to local markets. During the global
financial crises; foreign banks in KSA suffers a liquidity
management problem because the difficulties of lending from the
international markets. This adds many pressures in the KSA
financial institutions, which may consider as a risk factor of FDI.
Thanks to FDI that contributes at large to foreign reserves to KSA
during the crises. However, cost of serialized foreign exchange
market intervention was also large (Mahmoud and Hakim, 2015).

4. Methodology and Data:

The objective of the paper is to capture the impact of selected
variables on FDI in KSA. In order to achieve this objective the
paper employed the Autoregressive Distributed Lag (ARDL)
bounds testing approach for cointegration proposed by Pesaran, et
al. (2001). The procedure was adopted because it has many
advantages over other estimating procedures such as Johansen
(1991) and Engle (1987) methods of cointegration. For example, it
IS more appropriate for estimation in small sample studies, it does
not require that all variables should be in the same order of
integration either 1(1) or 1(0). The existence of long-run relationship
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between FDI and selected explanatory variables was modeled as
follows:
FDI =f (MS, INFR, MFG, OP, SER) (1)

Where FDI is FDI stock, MS is a proxy for market size, and INFR
is infrastructure variable, MFG is share of manufacturing sector in
GDP, OP trade openness, and SER is service sector share in GDP.
4.1 Variables & Data:

The FDI is measured as the FDI stock was chosen as the
dependent variable for that FDI stocks is more stable than FDI
flows (Nor, et al., 2015). The market size of the host market plays a
vital role as an important element attracting foreign investors to
invest in the country. It determines the host country’s economic
conditions and the potential demand for their product. The reasons
behind that are that market size results in economies of scale,
reduction in tariffs, new market potential for goods and services of
foreign investors. GDP is the proxy for market size and expected to
exert positive and significant impact, and it was supported by the
findings of applied research (for example, Godwin, et al., 2012;
Keshmeer, 2016; Mughel and Akram, 2011). Trade Openness
measured as the ratio of total trade of goods and services that is the
sum of exports and imports as a percentage of GDP. The
relationship between FDI and openness is indeterminate (Asima,
2008). A positive sign indicates the importance of trade openness in
attracting FDI as found by Asima et al. (2008). However, a negative
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coefficient would be indicative of “tariff-jumping” FDI whereby
firms undertake investment in a country to avoid high tariff and
non-tariff barriers as found by Gharaibeh (2015), and Sharif and
Dalia (2016). Manufacturing sector is measured as the percentage of
the manufacturing sector contribution to GDP. Asima et al, (2008)
found positive and significant impact on FDI for MENA and Non-
GCC countries. Infrastructure development: the theoretical
underpinning summarized that well-developed regions with better
infrastructures were more attractive for FDI (Nor et al., 2015).
There many measures used as proxy for infrastructure; Godwin et
al. (2015) used government expenditures on transports and
communications, Keshmeer (2016) used gross fixed capital, and
Gharaibeh (2015) and Nor et al. (2015) fixed telephone lines per
100 person, and they found positive and significant impact on FDI
inflows . To proxy a country’s infrastructure, we flow Sharif and
Dalia (2016) study in using the number of fixed telephone lines per
100 people. Sharif and Dalia (2016) argues that use of the number
of fixed telephone lines is assumed to be suitable as it facilitates
communication between the host and home country. Service sector
is measured as a share of GDP. From the equation (1) above, the
econometric model of the FDI and its key determinants is derived as
follows:
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FDI = a, + a; MS; + o, INFRS; + a;MFG; + a4, 0P,
+asSER; + & (2)
Data source is the UNCTAD. (2016) and it covers the period from
1981 to 2015.
4.2 ARDL Bounds Test:

Where avoiding the 1(2) order of stationarity of variables are
imperative, the stationary order of all variables is first procedure
before the implementation of the ARDL bounds test. The validity of
calculated F statistics depends on the assumption that all variables
under considerations are stationarity 1(0) or unit root 1(1) variables.
The unit root tests in the ARDL procedure had to be carried out in
order to ensure that all variables are not integrated of order 2 or
beyond.

Applying the bound testing procedure requires first to model
equation (2) as a conditional ARDL.:
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n p
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Then, testing equation (3) using OLS to verify the existence of
long-run relationship among the variables. The tested null
hypothesis of no-cointegration is HO: 6; = 6, = 83 = 84 = 65 =0
against the alternative hypothesis of H1: 61 # 02 # 03 # 04 # d¢ #0.
Following Pesaran, et al. (2001). The null hypothesis can be
rejected if the computed F statistic lies above the upper bound
critical value, implying that there is a long-run cointegration
relationship between the variables in the model. Conversely, the
null hypothesis of no-cointegration cannot be rejected if the
computed F statistic falls below the lower bound critical value.
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Nevertheless, inference would be inconclusive if the calculated
value falls within the bounds.

In order to determine the optimal lag-length incorporated into
the model and select the ARDL model to be estimated, the model
can be selected on the basis of Schwarz Bayesian criterion (SBC)
and Akaike information criteria (AIC)?.

Since the study utilizes time series data with 35
observations, it has a lower prediction error compared to AIC in all
cases (Disbudak and Purkis, 2010). Finally, the short-run dynamic
parameters were acquired by employing an error correction model
associated with long-run estimates:

n b
AFDI = o, + Z BiAFDI,_; + 2 YIAMS,
— e

i= j=0
S
+ z T[iAOPt_i
j=0

p
+ z GIAINFRS,

j=0

P P
+ z GIAMFG,_; + Z OiASER_; + A,ECT,_,

J—0 J—0
+ & (4)

* This test will provide 6 methods (LL, LR(p), FPE, AIC, HQIC, SBC) and there will be a star
on them where that criteria had optimal lag
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5. Empirical Results and Discussion:

This study aims at examining the determinants of FDI
inflows to KSA by exploring the long and short-run relationships
between FDI and a set of explanatory variables. This section
presents the estimation results of the long and short-run of ARDL
(4, 3, 4, 4, 4, 4), the Granger-Causality, as well as the stability tests.
Stationarity test (Unit root tests)

The first step in the estimation procedure is to make sure that
none of the variables is integrate of order 2, 1(2) according to
Pesaran et al. (2001). To do so, the Augmented Dickey-Fuller
(ADF) (1979, 1981) test is applied to the variables to determine the
integration order for the time series variables. Table 1 reports the
ADF unit root tests, all variables are integrated of either (1) or 1(0)
but not 1(2).
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Table 1: Results of unit roots tests

ADF results
Variable
Constant Constant & None

MS -3.89** -4.00** -0.456
AMS | - | -

FDI -2.63 -1.67 -0.33
AFDI -4.08* -2.77 -4.13*
LSER -2.32 -2.81 -0.49
ASER -4.21* -4.09* -4.18*
INFRS -1.09 -1.17 0.58

AINFRS -5.37* -5.31* -5.17*

MFG -2.54 -3.04 1.33
AMFG -5.69* -5.02* -4.69*

OoP -2.05 -2.16 -0.729
AOP -4.77* -4.71* -4.80*

(*), (**) significant at 1%, 5% respectively
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The next step is to examine the existence of long-run
relationships among model variables. It is imperative that the
ARDL (4, 3, 4, 4, 4, 4) model is free of statistical problems in order
to be valid for estimation. The statistical tests of residual diagnostic
revealed that the model is from Serial correlation problem as it
shown by the insignificant value of LM F-statistic test (2.66),
therefore, the null hypothesis of no serial correlation is accepted. In
addition, the Breusch-Pagan-Godfrey F-statistics test for
heteroscedasticity is 0.41 and insignificant; hence, the null
hypothesis of heteroscedasticity is accepted. Finally, the
insignificant Jaque-Bera normality test statistic of value 0.0.52
revealed that the error terms are normally distributed. Moreover,
Figure (3) shows the results of stability tests CUSUM and
CUSUMSQ results. They indicate that the model is stable and it is
free of breaks since the lines lie within 5% boundaries.
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Figure 3: Testing Stability of the Model
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5.1 Bounds test to cointegration

The next step is to estimate the shor-trun and long run As the
unit root test results indicate that none of the variables is 1(2), this
gives the ability to perform the OLS regression method and to apply
the bounds testing to cointegration to estimate the short-run and log-
run relationships among variables (Narayan & Singh, 2007). The
order of lags of the ARDL model was selected based the minimum
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AIC, and the ARDL (4, 3, 4, 4, 4, 4). The results of the bounds
testing are reported in table (2). The results provide evidence on
existence of long-run equilibrium relationship among variables. As
the table reported, the calculated F-statistics of 27.49 is greater than
the upper bound critical value of 4.68 critical values provided by
Pesaran (2001) at 1 per cent level for FDI, and hence, the null
hypothesis of no cointegration can be rejected.
Table 2: ARDL Bounds Test
Test Statistic Value Kk
F-statistic 27.48607 5

Critical VValue Bounds

Significance | 10 Bound 11 Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4.18
1% 341 4.68

Long-run and short-run estimation results

Since there cointegration relationship among variables, then the
following step is to estimate the VECM model for the cointegrated
equation. Table 3 reports the short-run cointegration results. It
shows that the first differenced of all variables as well as their
lagged periods are significant in the short-run, except.
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Table 3: ARDL (4, 3, 4, 4, 4, 4): Short-run cointegration results

Variable |Coefficient| t-Statistic Prob.
D(FDI(-1)) | 0.057877 | 0.455317 | 0.6798
D(FDI(-2)) |-0.148701| -1.391222 | 0.2584
D(FDI(-3)) |-0.398049 | -3.894656 | 0.0300
D(GDPG) |-0.061858 | -0.957949 | 0.4088
D(GDPG(-1)) | 0.037150 | 0.391416 | 0.7216
D(GDPG(-2)) | -0.292469 | -5.626091 | 0.0111
D(INFRS) | 0.000005 | 5.991402 0.0093
D(INFRS(-1)) | -0.000002 | -2.033289 | 0.1349
D(INFRS(-2)) | -0.000007 | -5.782741 | 0.0103
D(INFRS(-3)) | 0.000001 | 0.683885 0.5431
D(MFG) -0.106323 | -0.169638 | 0.8761
D(MFG(-1)) | 2.685265 | 4.185860 | 0.0249
D(MFG(-2)) | 3.269689 | 6.605267 | 0.0071
D(MFG(-3)) | 3.000044 | 6.710758 | 0.0068

D(OP) -0.155335 | -2.519780 | 0.0862
D(OP(-1)) |0.197783 | 2.591917 | 0.0809
D(OP(-2)) | 0.357297 | 4.987671 | 0.0155
D(OP(-3)) |-0.127504 | -2.974784 | 0.0588
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D(SER) |-0.455789 | -3.357015 | 0.0438
D(SER(-1)) |-0.332751| -2.861490 | 0.0645
D(SER(-2)) |-0.172226 | -2.347994 | 0.1005
D(SER(-3)) |-0.320932 | -4.157448 | 0.0253
CointEq(-1) |-0.898046 | -6.934838 | 0.0061

The error correction term is as expected negative and
significant at 1 per cent level providing support for the presence of
long-run causality runs from all explanatory variables to the
independent variable (FDI). The error correction term coefficient is
(—0.898) indicating that about 89.8% of short-run shock is corrected
in one year. The error correction term lies within the range of
theoretically accepted, that is between 0 and -1 (Jones and Jacob,
2016).

Table 4 reports the long-run estimation results of ARDL (4,
3,4,4,4,4). The table indicates that GDPG variable is negative but
statistically insignificant. The infrastructure is consistent with Nor
et al (2013) where it exerts positive and statistically significant very
small impact (0.000012) on FDI to KSA. The negative and
significant openness coefficient result indicated an inverse relation
between FDI inflows and trade openness ratio, and it is in line with
Gharaibeh (2015) and Sharif and Dalia (2016) but contradicts
Mohammad et al (2013) who found positive and significant impact.
Gharaibeh (2015) and Sharif and Dalia (2016) argued that the
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negative sign is an indicative of “tariff-Jumping” where the
investors’ motive is to avoid high tariff and non-tariff barriers. The
negative and significant coefficients of MFG indicate that MGF
share of GDP hinders the inflow of FDI, whereas the MFG share
expands, the FDI inflow decreases. This result is in line with Asima
(2008) for the GCC countries reflecting the market size. The service
sector coefficient indicates the positive relation with FDI, and it is
significant at 6% which less than 10%. This result can be due to fact
that service sector is less capital intensive with low cost of
instillation. Moreover, investment adjusts much faster to its desired
level than manufacturing sector (Aleksandra, 2007)

Table 4: Long Run Coefficients

Variable | Coefficient | t-Statistic Prob.
GDPG -0.222008 | -1.821516 0.1661
INFRS 0.000012 6.563296 0.0072

MFG -10.821494 | -7.827360 0.0043
OP -0.513651 | -6.424260 0.0076
SER 0.361972 2.865074 0.0643
C 89.476969 | 9.535411 0.0024
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5.2 Non- Granger-Causality results

Table (6) reports the results of non-Granger causality based on
Wald-test F-statistic for short-run and long run causalities running
from explanatory variables to FDI. The coefficient of ECM when
FDI is the dependent variable is negative and statistically significant
indicating that there is long-run causality runs from all explanatory
variables to FDI.

Table 5: The results of Granger-Causality (Wald F-statistic test)

Short-Run (Weak) Causality Joint Short/Long-run (Strong) Causality Long-
AFDI | AGDPG | AINFRY AMFG| AOP| ASER AFDI | AGDPG| AINFRS | AMFG| AOP ASER A
AFDI | ----- 212 14.7* | 153 | 27. | 38.7* | ----- 8.48 11.1* 125 28.3* 29.2* -6.93*

Notes: the null hypothesis is that there is no Granger-Causality between variables. A,
is the first difference operator.
*, ** # denote significance at 1% and 5% level and insignificant respectively

The short-run causality shows short-run weak and strong
unidirectional causality runs from all variables to FDI at 1 per cent
level of significance except GDPG.

6. Conclusions:

FDI is considered a free financing for economic growth in
host countries, in addition to, its additional spillovers benefits such
as technological fusion, human capital development, and
employment. Therefore, most if not all developing countries
including KSA are competing to attract FDI by offering a set of
economic incentives. The study is an attempt to respond to the
legitimate question: what are the driving forces that attract FDI to
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KSA? To explain the potential driving factors that motivate foreign
investors to invest in KSA, the study employed the ARDL bounds
test to cointegration, as well as, Granger-Causality within VECM
framework using annual time series data for the period 1980-2015.
The empirical findings contain important policy implications that
can enhance and increase the FDI inflows to KSA. The empirical
findings reveal that there is long-run equilibrium relationship
among variables indicating that the independent variables as whole
influence FDI inflows to KSA in the long-run. As expected
infrastructure and service sector share exert positive impacts on FDI
inflow, while the impacts of GDP growth rate, manufacturing share,
and trade openness were negative.

- The export-oriented nature of FDI in Saudi Arabia could
explain the negative market size parameter. More efforts should be
directed toward attracting import substitutes industries.

- Negative trade openness parameter also suggests that the crucial
need for more efforts to reduce trade barriers especially non-tariff
barriers.

- Positive coefficient of services sector suggests KSA should
develop service sector. The service sector makes a direct and
significant contribution to GDP and job creation for developed and
less developed economies. It also provide crucial inputs for the
industrial sector, thus having a significant effect on the overall
investment climate. Some service sectors such as the health and
education are also directly relevant to achieving Saudi Vision 2030.
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Appendix Table

year GDPC FDI stock FDI/GDP
1981 25997.27 413.92 0.02
1982 21857.66 5786.67 0.26
1983 18937.12 10730.57 0.57
1984 17288.42 15580.43 0.90
1985 15496.69 16071.85 1.04
1986 15488.05 17038.55 1.10
1987 14268.67 15863.65 1.11
1988 14837.36 15535.21 1.05
1989 14309.7 14881 1.04
1990 14979.94 15193 1.01
1991 15831.71 15358 0.97
1992 16080.87 15608 0.97
1993 15642.72 15788 1.01
1994 15332.97 16478 1.07
1995 14972.42 17056 1.14
1996 15096.6 17120 1.13
1997 15114.03 17177 1.14
1998 15165.36 17271 1.14
1999 14673.31 17394 1.19
2000 14979.75 17577 1.17
2001 14640.44 17281 1.18
2002 14232.22 17734 1.25
2003 14869.82 18512 1.24
2004 15774.72 20454 1.30
2005 16447.79 33535 2.04
2006 16904.09 50659 3.00
2007 17461.25 73479.73 4.21
2008 18465.97 112935.5 6.12
2009 18346.4 148088.8 8.07
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2010 18753.98 176377.9 9.40
2011 20121.84 186758.1 9.28
2012 20696.58 199032.1 9.62
2013 20753.12 207897 10.02
2014 21030.91 215908.7 10.27
2015 21312.81 224049.8 FDI/GDP

Source: UNCTAD. (2016). World Investment Report 2014-
Country Fact Sheet- Saudi Arabia. New York and Geneva: United

Nations
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