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Crude oil price fluctuations and their impact on economic

performance - Case study of Saudi Arabia

Fluktuace ceny ropy a jeji vliv na vykon ekonomiky Saudské

Arabie
Souhrn

V mnoha zemich hraje ropa kli¢ovou roli a pfedstavuje hlavni faktor ekonomické
vykonnosti. Takovou ekonomikou je i ekonomika Saudské Arabie. Hlavnim cilem této prace je
provést analyzu dopadu fluktuace ceny ropy na ekonomickou vykonnost Satidské Arabie. Prace
je rozdélena do dvou c¢asti. Prvni ¢ast je teoretickd a druha analyticka. K dosaZeni vyty€enich
cili je v praci predev§im pouzita regresivni analyza za ti€elem ziskani statistickych a dalSich
charakteristickych dat. V praci bylo zjisténo, ze ropa ma hraje vyznamnou roli v ekonomice
Saudska Arabie. Ropa V této zemi urcuje jak vnitini ekonomicky vyvoj, tak i pozici zemé v
mezinarodnich ekonomickych vztahll. Ze zavislosti Satdské Arabie na ropé vyplyva jak
vyhody, tak 1 zranitelnost této ekonomiky. To znamend, Ze jakakoliv fluktuace ceny nebo
kvantity té€Zené ropy ovlivni mezindrodni ekonomické postaveni zemé a jeji politicky a socio-
ekonomicky vyvoj. Satidska Arabie piedstavuje vyznamnou zemi rozvojového svéta a s
ohledem na vysoké zasoby ropy a jeji t€Zby zaujima nezastupitelné misto v globalni ekonomice.
Ropa téZ urcuje vyznam Saudské Arabie v geopolitickych pfistupech k vyznamnym svétovym
politickym a ekonomickym silam. Vzhledem k tomu, Ze ropa i1 nadale ziistane strategickym
zdrojem energie a dualezitou surovinou pro rozvoj chemického primyslu v dohledné
budoucnosti, Satidska Arébie stoji v poptedi politickych a ekonomickych zajmt v§ech hlavnich

center vyspélého svéta.

Klic¢ova slova: cenova volatilita, ropa, HDP, Saudska Arabie



Summary

In many countries crude oil plays a crucial role and presents the main determinant of
economic performance of these countries. Such an economy is the economy of Saudi Arabia.
The main objective of this thesis is to analyze the impact of crude oil price volatility on the
economic performance of Saudi Arabia. The thesis is divided into two parts. The first part is
theoretical and the second part is analytical. To achieve its aims the thesis has mainly used
regression analysis in order to extract meaningful statistics and other characteristics of the data.
It has been found that crude oil has a dominant role in the economy of Saudi Arabia. It
determines both internal economic development and its position in international economic
relations. From this the advantages and vulnerabilities of the economy of this country emerge.
This means that any fluctuation in price or quantity of extracted crude oil will affect the
international economic position of this country and its political and socio-economic
development. Saudi Arabia represents a significant country of the developing world. With
regard to the high crude oil reserves and its extraction it occupies an irreplaceable place in the
global economy. Crude oil also identifies its key importance in geopolitical approaches to major
world political and economic forces. Given that crude oil will remain number one strategic
source of energy and very important raw material for the development of the chemical industry
for the foreseeable future, Saudi Arabia stands at the forefront of political and economic interests

of all the major centers of the developed world.

Keywords: price volatility, crude oil, GDP, Saudi Arabia
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Introduction

Crude oil is a yellow-to-black flammable mixture, naturally occurring, which contains gaseous
and liquid hydrocarbons. That is a brief description of the substance, nowadays one of the most
important in the world, that is used in order to product fuels for transport, heating oil, and other
petroleum products contained in many cosmetic commodities, paints, medicines, fertilizers,
plastics etc. Contemporary society has been built on crude oil. From this perspective, daily
world's crude oil consumption in 2014 was 92.08 million barrels, it may be said without a doubts
that human civilization is dependent on crude oil. Since modern history of crude oil the
commodity has been essentially vital to the world economy. Its impact is also seen in politics,
thus it is not just the non-renewable resource, but as well the "strategic resource™ as the matter
of concern for many groups, what many times leads to the various conflicts. Politics is
significant factor that drives crude oil price, one of the most important. Supply and demand
increase or reduce its price as well as for other commodities and products, but with politics is
also related military conflicts and various government regulations and restrictions which have
the extensive effects on crude oil price.

Development of world's crude oil consumption continues to grow, which is probably due to an
increase in human population and a high consumption rate in the economically-developed
countries. The biggest producers not only face the increase in consumption and thus also
production, but also their GDP rapidly growths. Hence the increase of crude oil consumption in
the world may have a positive impact on GDP of certain countries. This thesis will be focused
on linkages between crude oil production, crude oil price and GDP and other macroeconomic
indicators and exploration of their interaction.

The thesis’ aims are to find out the impact of crude oil price volatility on the economic
performance of Saudi Arabia as one of the world's largest producer in the long term. Therefore,
the position of this country considering global economy is very important. A significant position
Saudi Arabia has also in the world politics as the leading member of the Organization of the
Petroleum Exporting Countries (OPEC) which represents the major influence on global crude

oil prices.
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The objectives

In many countries crude oil plays crucial role and presents the main determinant of
economic performance of these countries. Such an economy is the economy of Saudi Arabia.
The main objective of this thesis is to analyze the impact of crude oil price volatility on the
economic performance of Saudi Arabia. The thesis will investigate the links between oil prices
and various macroeconomic and financial variables of Saudi Arabia. To achieve this objective

the main of macroeconomic indicators will be examined.

The Methodology

The thesis will be divided into two parts. The first part will be theoretical and the second
part will be analytical. To achieve its aims the thesis will mainly use descriptive and comparative
methods. Time series analysis will be conducted for analyzing time series data in order to extract
meaningful statistics and other characteristics of the data. To analyze the impact of crude oil
price fluctuations on the Saudi Arabian economy linear regression modelling will be conducted.
In this modelling, the relationship of GDP and crude oil price will be examined. To conduct the
analysis properly, the relationship of the main macroeconomic indicators will be tested. Mainly
the influence of nominal GDP, inflation, current account, money supply and foreign exchange

rate.
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1. Crude oil characteristics

1.1.Formation of crude oil

Crucial for the thesis is understood what even crude oil is. In this thesis it is needed to know the
basics about crude oil, what it is consist of and how it has been created, as well as energetic
properties of crude oil. Furthermore, it will be looked at the units in which the crude oil is
measured in order to imagine how much of crude oil we get for a certain amount of money. The
basic properties are density and whether the crude oil is sweet or sour. In each part of the world,
there are different types of crude oil, which have different characteristics; therefore it is divided
into crude oil standards. Particular standards are often characterized by density and content of
sulfur.

Crude oil is a liquid mixture of solid, liquid and gaseous hydrocarbons of natural origin.t All
views on the creation of crude oil can be summarized in two theories that contradict each other.?
Inorganic and organic theory. Inorganic one assumes that hydrogen and carbon gathered
together under great temperature and pressure and transformed to crude oil and gas.®> Most
scientists acknowledge the organic theory which assumes that crude oil originated from the
prehistoric organisms, animal and plant remains, which have been decomposed. Remains of
plants have been turned to coal and animals’ to crude oil and gas. Crude oil mostly comes from
the remains of prehistoric algae and zooplankton.* However, only a small amount of organic
matter is converted to crude oil. Most organisms undergo decomposition in the presence of
oxygen, what causes the final decomposition to CO2 and water. Hence, in order to convert the

organic matter to crude oil, an influence of heat, an absence of oxygen and a long period in time

! Vaclav Cilek: “Nejisty plamen - Privodce ropnym svétem.” 2007. ISBN 978-80-7363-122-2. p. 20

2 DiVA [online]: Development of oil formation theories and their importance for peak oil. 2010. WWW:
<https://uu.diva-portal.org/smash/get/diva2:338107/FULLTEXTOL.pdf >. p. 2

3 C. J. R. Braithwaite, G. Rizzi, G. Darke: “The Geometry and Petrogenesis of Dolomite Hydrocarbon
Reservoirs.” 2004. ISBN 1-86239-166-1. p. 18

4 Oil & Gas Leaks [online]: Fossil Fuel Theory for the Origin of Oil and Gas Debunked. 2010. WWW:
<https://oilandgasleaks.wordpress.com/2010/12/28/fossil-fuel-theory-for-oil-gas-debunked>
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are needed. The organic material under the influence of heat and pressure has over time changed
to kerogen, then to bitumen, and finally to crude oil.>

1.2.Measurement of crude oil

The unit of measurement of crude oil is a barrel. The barrel contains 42 gallons, which is 158.76
liters.® Prices in US dollar per barrel are usually used. The origin comes from a Pennsylvanian
wooden barrel. In business practice shortened to “bbl” (blue barrel), because previously blue
color labeled barrels that contained crude oil from refinery, in that way it was distinguished from
yet unprocessed ones.” Other sources state that the blue barrels belonged to Standard Qil Co.,
the American company established in 1870 by John D. Rockefeller. Currently, such a measure
is useless, as the global production and reserves are measured in millions or billions of barrels.
There are likewise shortcuts as “bd” or “by”, these are bound to time.® “Bd” represents daily
production and consumption (barrel/day) and “by” represents annual production and

consumption (barrel/year).

1.3.Crude oil density

Crude oil density is expressed by API gravity (American Petroleum Institute), it is a measure of
how heavy or light certain type of crude oil is compared to water. If the gravity is greater than
10, it is lighter. If less than 10, it is heavier.® Light liquid types are considered to be very
valuable, as from such a type you get a large amount of gasoline. Whereas from heavy types

you can obtain only a small amount of gasoline, but a large amount of asphalt.°

5 Electric Universe Geology [online]: Development of petroleum. 2010. WWW: <http://www.eu-
geology.com/?page_id=321>

& John Husher: “Facts & Myths Facing Today's World - Paints a realistic picture on the key topics of today.”
2008. ISBN 0595504795. p. 92

" Vaclav Cilek: “Nejisty plamen - Privodce ropnym svétem.” 2007. ISBN 978-80-7363-122-2. p. 21

8 Today | Found Out [online]: How Large is a Barrel of Oil and Why Do We Measure It That Way. 2014. WWW:
<http://www.todayifoundout.com/index.php/2014/04/large-barrel-oil-measure-way>

® Index Mundi [online]: Light vs Heavy Crude Oil. 2016. WWW:
<http://www.indexmundi.com/commodities/glossary/light-vs-heavy-crude-oil>

10 Vaclav Cilek: “Nejisty plamen - Priivodce ropnym svétem.” 2007. ISBN 978-80-7363-122-2. p. 22
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Figure No. 1: Crude oil density according to American Petroleum Institute scale

60° API - condensate

45 API - light oil

20" API - medium oil

10°API - heavy oil

Source: Fekete Associates Inc. [online]: API. 2012. WWW:
<www.fekete.com/SAN/TheoryAndEquations/FieldNotesTheoryAndEquations/AP1.htm>

1.4.Sulfur content in crude oil

Crude oil is divided into sweet and sour according to amount of sulfur. Sweet crude oil can be
described as the type that has less than 0.42 % of sulfur. Low level of sulfur is highly demanded,
it is commonly refined into gasoline. Sour crude oil has more than 0.5 % of sulfur.!! Sulfur in
crude oil is undesirable because it causes corrosion, it represents lower-quality. During
processing of crude oil in oil refineries it is removed before refining into gasoline, so in the end
such gasoline costs more than that made from the sweet type of crude oil.*? Also oil worker
receives a bonus from refinery 1-3 US dollars per barrel of light crude oil. Light crude oil tends

to be sweet, whereas heavy type tends to be sour.*3

11 “y4clav Cilek: Nejisty plamen - Priivodce ropnym svétem.” 2007. ISBN 978-80-7363-122-2. p. 23
12 Index Mundi [online]: Sweet vs Sour Crude Oil. 2016. WWW:
<http://www.indexmundi.com/commodities/glossary/sweet-vs-sour-crude-oil>

13 Econbrowser [online]: Sweet and sour crude. 2005. WWW:
<http://econbrowser.com/archives/2005/08/sweet_and_sour>
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1.5.Crude oil standards

Crude oil standards are regional benchmarks in order to compare and determine the price of
crude oil. It is classified according to crude oil origin, density and content of sulfur.}* A method
S0 as to evaluate quality of crude oil is similar to “wine” method, rolling in a jar and evaluation

of its aroma. Sulfur diesel stinks, the sweet has a nice smell.*> Among these standards we find:

WTI (West Texas Intermediate) - USA, 38,7 °API, sulfur content 0.45 %
Brent - North Sea, almost equal to WTI, 37,9°API, sulfur content 0.45 %
+ Light sweet crude oil (less than WTI)
Dubai - Middle East, 30,4 °API, sulfur content 2,13 %
+ More liquid, although heavier and contains more sulfur than WTI

These standards above are basic ones. There are countless crude oil standards. Below you can
see some more of them, randomly selected standards for Nigeria, Norway, Malaysia and
selected standards from an OPEC basket.

14 Robert Mayes, James Myers: “Quantitative Reasoning in the Context of Energy and Environment.” 2014.
ISBN 978-94-6209-527-4. p. 252

15 Sonia Shah: “Crude - The Story of Qil.” 2004. ISBN 1583226257. p. 34

16 Energy Intelligence [online]: The Crude Oils and their Key Characteristics. 2007. WWW:
<http://www.energyintel.com/pages/eig_article.aspx?Docld=200017>
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Table No. 1: Selected crude oil standards

Type Region °API sulfur %
Brass River Nigeria 34,6 0,22
Ekofisk Norway 37,7 0,21
Tapis Malaysia 45,2 0,03
Arab Light (OPEC) Saudi Arabia 32,7 1,8
Minas (OPEC) Indonesia 35,3 0,09
Saharan Blend (OPEC) Algeria 45,7 0,1

Source: Energy Intelligence [online]: The Crude Oils and their Key Characteristics. 2007.
<http://www.energyintel.com/DocumentDetail.asp?document_id=200017>

Crude oil from Europe, Africa and the Middle East is sold for a purpose of consumption in the
West, most of the time at a Brent's price. Crude oil from North America is sold at a price of
WTI. Crude oil destined for the Asia-Pacific region, whose production is located in the Middle
East is sold for a price of Dubai.!” The OPEC basket has both light crude oil as well as the heavy

type.

1.6.Extraction of crude oil

In the past, there had been localities where crude oil spontaneously springs to surface. At present
this phenomenon does not occur anymore and crude oil must be obtained from deposits via
drilling.*® This gas plays an important role during extraction. After drilling to a depth in which
is located crude oil, nature gas pressure causes an injection of crude oil into a well and thus it
can spontaneously flow out. This extraction method is known as the primary and usually in that

way can be extracted about 20 % of crude oil contained in the deposit.'® The pressure of natural

17 Tushar Ghosh: “Energy Resources and Systems - Fundamentals and Non-Renewable Resources.” 2009. ISBN
9048123828. p. 401

18 Science Clarified [online]: Oil drilling. 2007. WWW: <http://www.scienceclarified.com/Mu-Qi/Qil-
Drilling.html>

19 National Geographic [online]: Petroleum. 2015. WWW:
<http://education.nationalgeographic.org/encyclopedia/petroleum>
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gas gradually diminishes up until a moment when it does not push crude oil out anymore. At
this stage are used the secondary methods, including pumping crude oil through a pump,
maintaining the pressure via water injection and reverse blowing of natural gas.?® Together the
primary and secondary method can extract 25-35 % of the total quantity of crude oil. If even the
secondary methods do not help in extraction, assuming that extract is still profitable, then come
the tertiary methods. A principle of tertiary methods is reduction of viscosity of remaining crude
oil by injection of hot steam. These methods allow to obtain additional 5-15 % of crude oil from

the deposits.?!

2 Jeanne Mager Stellman: “Encyclopaedia of Occupational Health and Safety.” 1998. ISBN 9221092038. p. 128
21 Petroleum [online]: Location and Extraction. 2015. WWW: <http://www.petroleum.co.uk/location-and-
extraction>
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2. Crude oil reserves, supply and demand

The problem with the world's crude oil reserves is that it is not known exactly how much crude
oil remain. Various statistics state different numbers depending on a methodology that was used
during a calculation. Some statistics have been based on data received from crude oil companies
or directly from the states. These data may be intentionally modified, whether for business
manipulation or because of state or corporate secrets. Finally, the attention must be paid to the
annual changes in reserves of crude oil, since old reserves may be consumed, new reserves and
technologies may be discovered. Usually we distinguish between three types of crude oil
reserves: proved reserves, probable reserves and possible reserves.??

Arab countries play a primary role in crude oil production since 50s of the 20th century. 2 Until
then this role played the United States. It was a shift of production center into relatively not very
experienced economies and often newly set up states. If we look at the current proven crude oil
reserves of individual countries in the world, out of the 10 top countries with the largest reserves
are 5 Arab ones. The significant crude oil state is also Canada, which holds large reserves in the
oil sands, therefore Canada is on the third place in world’s reserves behind Saudi Arabia and

Venezuela.?*

2.1.Crude oil world reserves

The basic division of crude oil knows conventional and unconventional crude oil.?®
Conventional crude oil is extracted from deposits in liquid form. Unconventional crude oil is
extracted, for example, from oil shale and oil sands. Unconventional crude oil needs other
procedures and methods of extraction and currently it is a very costly process, its share of the

crude oil market amounts to less than 5 %. But this share is expected to increase in the near

22 Charlotte J. Wright: “Fundamentals of Oil & Gas Accounting.” 2008. ISBN 1593701373. p. 183

23 ChartsBin [online]: Historical Oil Production by Region, 1965 to Present. 2008. WWW:
<http://chartshin.com/view/wyw>

24 Viclav Cilek: “Nejisty plamen - Priivodce ropnym svétem.” 2007. ISBN 978-80-7363-122-2. p. 108
25 Deborah Gordon [online]: Understanding unconventional oil. 2012. WWW:
<http://carnegieendowment.org/files/unconventional_oil.pdf>. p. 7
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future due to rapid development of technology.? In the short history of crude oil production was
produced and consumed almost trillion barrels. Currently proven world's crude oil reserves
amount to 1700 billion barrels.?” If it is considered also the deposits of oil sands in Canada, the
number will be higher. There are estimates arguing that crude oil reserves may reach 2200
billion barrels. Even this may not be the final number.?® These estimates are supported by the
theories about huge reserves of crude oil in the sea, or possible further discoveries of
unconventional crude oil, such as the discovery of oil sands.?°

Other voices argue that many years have not been found any new significant deposits and
therefore will soon come so-called peak oil. Peak oil is the point in time when the maximum of
extraction is reached, after that it is expected to decline.®® The theory is based on the
observations conducted by M. King Hubbert. It says that crude oil production from beginning
rises, then it reaches its peak and begins declining. In 1956 he predicted that the peak oil in the
continental part of the United States will take place in the years 1966-1972. This prediction had
faced big opposition, but then it became a reality. Crude oil production in the US reached peak
in 1970.% Some recent estimates predicts global peak oil within next 10-15 years.

The largest crude oil reserves has Venezuela in 2015, estimated to be 299 953 billion barrels.*
Then it is Saudi Arabia with 267 billion barrels. And the third one is Canada with 172.9 billion
barrels.® But most important is to able extract that reserves. As already mentioned the largest
reserves in the world are in Venezuela, however, due lack of adequate technology and

investment, regarding production it is not even in the top ten.

% The New Yorker [online]: Unconventional Crude. 2007. WWW:
<http://www.newyorker.com/magazine/2007/11/12/unconventional -crude>

27 BP [online]: Statistical Review of World Energy. 2015. WWW:
<https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015/bp-statistical-review-of-
world-energy-2015-full-report.pdf>. p. 6

28 Vaclav Cilek: ,,Nejisty plamen - Priivodce ropnym svétem.* 2007. ISBN 978-80-7363-122-2. p. 191
29 Canada's Oil Sands [online]: Oil Sands History and Milestones. 2013. WWW:
<http://www.canadasoilsands.ca/en/what-are-the-oil-sands/oil-sands-history-and-milestones>

30 peak Qil Barrel [online]: What is Peak Qil. 2013. WWW: <http://peakoilbarrel.com/what-is-peak-oil>
31 The Economist [online]: Peak oil. 2013. WWW:
<http://www.economist.com/blogs/graphicdetail/2013/03/focus-0>

32 OPEC [online]: Venezuela facts and figures. 2015. WWW:
<http://www.opec.org/opec_web/en/about_us/171.htm>

3 World Atlas [online]: The World’s Largest Oil Reserves By Country. 2015. WWW:
<http://www.worldatlas.com/articles/the-world-s-largest-oil-reserves-by-country.html>
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Figure No. 2: The world top proven crude oil reserves in 2000-2013

The World Top 10 Reserves Holders [

[million barrels as at 31 December)

2000 2005 2010 2012 2013
Venezuela 76,848 80,012 296,501 297,570 297,740
SaudiArabia 261,700 266,810 262,600 267010 268,350
Canada 181,200 178,792 175,214 173,105 173,200
Iran 89,700 132,460 137010 154,580 157,300
Iraq 112,500 115,000 115,000 141,350 140,300
Kuwait 96,500 104,000 104,000 104,000 104,000
United Arab Emirates 97,800 97,800 97,800 97,800 97,800
Russia 48,573 60,000 60,000 80,000 80,000
Libya 29,500 39,126 46,420 48,010 48,470
Nigeria 22,500 35,876 37,200 37,200 37,140
The World Top 10 1016821 1109876 1331745 1401525 1,404,300
Rest of the World 193,532 190,025 233,455 249306 253,806
World 1210353 1299901 1565200 1650831 1,658,106

Source: Eni [online]: World Oil and Gas Review. 2014, WWW: <https://www.eni.com/world-oil-gas-review-
2014/sfogliabile/O-G-2014.pdf > p. 5

World's crude oil reserves increased from 643.34 billion barrels in 1980 to 1655.56 billion
barrels in 2014, it represents an increase approximately by 157.3 %. In 2011 there was an
increase by 8.7 %, in 2012 by 3.6 %, in 2013 by 7.9 % and in 2014 by only 0.004 %.3* This
increase is very small compared to other years. The volume of newly discovered crude oil in
2014 represents the lowest level since 1995. The discovery of new reserves has a long-term

34 E1A [online]: International Energy Statistics - Consumption. 2014. WWW: <
http://www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=5&pid=5&aid=2&cid=regions&syid=1980&eyid=201
4&unit=TBPD >
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slowing trend. In addition, it usually takes several years before the new deposits are ready for
extraction, so the new discoveries will not have an immediate effect on the global market of
crude oil, but they will have an effect in the period 2020-2025. %

By region the largest crude oil reserves are in the Middle East, where the share of world's crude
oil reserves was 47.9 % in 2014. The most important state in the region is Saudi Arabia with
267 billion barrels, Saudis is followed by Iran which has 158 billion barrels and Iraq with 144
billion barrels.® The second biggest share of 19.4 % had countries of South and Central
America. With 13.7 % North America was on third place. A proportion of reserves in Europe
and Eurasia amounted to 9.1 %, in Africa 7.6 % and in the Asia-Pacific region 2.5 %.%3" OPEC
estimated the world’s proven crude oil reserves at 1 489 billion barrels in 2013.3 Another
estimate is from the CIA. Its database The World Factbook states that world's proven crude oil
reserves are 1,532 billion barrels at the beginning of 2012.3% With current daily consumption

these reserves would last at the longest 53 years.

% The Financial Times [online]: Discoveries of new oil and gas reserves drop to 20-year low. 2015. WWW:
<http://www.ft.com/cms/s/0/def8d8f4-b532-11e4-b186-00144feab7de.html#axzz41VUEG6jIg>

36 OPEC [online]: OPEC Share of World Crude Oil Reserves. 2015. WWW:
<http://www.opec.org/opec_web/en/data_graphs/330.htm>

37 BP [online]: Statistical Review of World Energy. 2015. WWW:
<https://www.bp.com/content/dam/bp/pdf/energy-economics/statistical-review-2015/bp-statistical-review-of-
world-energy-2015-full-report.pdf>. p. 6

38 OPEC [online]: Crude oil - proved reserves. 2015. WWW:
<http://www.opec.org/opec_web/static_files_project/media/downloads/publications/ASB2014.pdf html>. p. 22
39 CIA [online]: Crude oil - proved reserves. 2015. WWW: <https://www.cia.gov/library/publications/the-world-
factbook/rankorder/2244rank.html>
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Figure No. 3: World's proven crude oil reserves in 1994, 2004 and 2014
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Source: BP [online]: Statistical Review of World Energy. 2015. WWW: <https://www.bp.com/content/dam/bp/pdf/energy-
economics/statistical-review-2015/bp-statistical-review-of-world-energy-2015-full-report.pdf>. p. 7

2.2.Production and consumption of crude oil

In the years 1980-1983 world's crude oil production had dropped by about 9.5 %. Production
also declined by 1.1 % in 1999. Next declines occurred, for instance, in 2002 and 2009. In 2014
production has started increasing.*® U.S. crude oil production growth in 2014 was the largest in
more than 100 years. This trend continues till 2016. Crude oil consumption has increased from
63.12 million barrels per day in 1980 to 91.19 million barrels per day in 2013, thus consumption
exceeded production in 2013. From 1980 to 1983 there was a decrease in crude oil consumption
by 6.9 %. Further significant decline occurred in 2009. Thereafter it continues increasing, the
consumption increased by 1.6 % in 2013.4

Middle East countries mostly participate in crude oil production with a production share
amounting to 31.7 % in 2014. A production share in Europe and Eurasia amounted to 19.8 %.

40 OECD [online]: Crude oil production. 2014. WWW: <https://data.oecd.org/energy/crude-oil-production.htm>
4L EIA [online]: International Energy Statistics - Consumption. 2014. WWW:
<http://www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=5&pid=5&aid=2&cid=regions&syid=1980&eyid=20
14&unit=TBPD >
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North America's share was 20.5 %. The Asia-Pacific region contributed with 9.3 %, Africa with
9.4 % and South and Central America with 9.3 %. At the world's crude oil consumption in 2014
mostly participated countries of the Asia-Pacific region with 33.9 %, followed by North
America with 24.3 %, Europe and Eurasia with 20.4 %, Middle East with 9.3 %, South and
Central America with 7.8 % and Africa with 4.3 %. Half of the countries from a list 10 world’s
top crude oil producers are OPEC members. Among the largest consumers is only Saudi Arabia
member of OPEC.

2.3.The World's most important crude oil fields

There are certain main crude oil fields on which whole demand is dependent. In the 20th century
there was a huge expansion of the crude oil companies all over the world. The largest fields
according size are located in Saudi Arabia, Iran, Iraq, Russia, Kuwait, USA, Brazil, Venezuela,

Mexico, Kazakhstan, United Arab Emirates and Libya.*?

2.3.1. Ghawar, Saudi Arabia

The world's largest oil field with estimated reserves 70 billion barrels and current production
about 5 million barrels a day. The Ghawar field was founded in 1948 and started extraction in
1951.%% Drilling opened Standard Qil of California which became the Chevron Corp. Then,
many times it has changed ownership, now operated by Saudi Aramco, formerly Arabian-
American Oil Company, state-owned enterprise.** Field accounts for more than half of the crude
oil production of Saudi Arabia and about 6-8 % of the world's oil production.*® The field had

reached peak around 2005. Production decreases 8 % per annum, as it threatens global demand.

42 World Atlas [online]: The World’s Largest Oil Reserves By Country. 2015. WWW:
<http://www.worldatlas.com/articles/the-world-s-largest-oil-reserves-by-country.html>

43 Greg Croft Inc [online]: The Ghawar Oil Field, Saudi Arabia. 2016. WWW:
<http://www.gregcroft.com/ghawar.ivnu>

4 Matthew R. Simmons: “Twilight in the Desert - The Coming Saudi Oil Shock and the World Economy.” 2006.
ISBN 0471790184. p. 26

% Tiger General LLC [online]: The Ghawar Field: The World’s Largest Oil Field. 2014. WWW:
<http://www.tigergeneral.com/ghawar-field-worlds-largest-oil-field>
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2.3.2. Burgan, Kuwait

The Burgan field is situated in the desert and it is part group of three closely spaced fields called
Greater Burgan, which is the second world's largest oil field. Current production 1,200,000
barrels per day and estimated reserves 66-75 billion barrels. It was discovered in 1938. Drilling
started US-British company Gulf Oil Corporation in 1948.¢ Qil field was from the beginning
under incredible pressure, which allows easy extraction. The field has 80 % share of the total
production of Kuwait. In 1991 withdrawing Iraqi soldiers set the oil field on fire.*” It took two
years of US military oil workers and fire fighters doused the flames. Since that moment the
production slowly but surely decreased. Extraction reached its peak production in 2004. Kuwaiti

resources will be dry in the range 30-40 years.*®

2.3.3. Rumaila, Iraq

The Rumaila field located in southern Iraq approximately 30 km from Basra. The field is
considered as the third largest field in the world. Current production 960,000 barrels per day
and estimated reserves 17 billion barrels.* It was discovered in 1953 by the Basrah Petroleum
Company.®® Later extraction in this area was nationalized by Saddam Hussein. Disputes
between Irag and Kuwait regarding drilling method were one of reasons for Iragi invasion to
Kuwait in 1990. Withdrawing Iraqi soldiers set the oil field on fire as well as in Kuwait. After
the war the restoration was a very hard task, because next war has begun in 2003. After all the
reconstruction efforts which led to the improved of security and restoration of extraction.
However, until final stabilization of Iraq, the Rumaila field will not be able to produce as much

crude oil as was able in the pre-war period. Paradoxically, the war had a positive impact on the

4 GEO ExPro [online]: The Great Burgan Field, Kuwait. 2012. WWW:
<http://www.geoexpro.com/articles/2012/05/the-great-burgan-field-kuwait>

47 The Noise [online]: On The Greater Burgan Oil Field. 2013. WWW:
<https://wilsb8.wordpress.com/2013/12/18/on-the-greater-burgan-oil-field>

48 World Public Library [online]: Burgan field. 2002. WWW:
<http://ebooklibrary.org/article/whebn0000947550/burgan%?20field>

49 A Barrel Full [online]: Rumaila Oil Field. 2014. WWW: <http://abarrelfull.wikidot.com/rumaila-oil-field>
% BP [online]: Five years, five facts about Iraq’s Rumaila. 2015. WWW:
<http://www.bp.com/en/global/corporate/bp-magazine/locations/five-years-on-five-facts-about-lrags-
rumaila.html>
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slowdown of drilling and thus the peak of production has been shifted. In 2014 Iraqi oil minister
Adel Abdul-Mehdi said: “A 50 percent increase in production by 2020 is a major undertaking
but thanks to the technical expertise and support of BP and Petro China, we are ready for the

challenge ahead.”

2.3.4. Bolivar, Venezuela

The Bolivar Coastal field is the largest crude oil field in South America and consists almost
7000 wells. Current production approximately 2.6 million barrels per day and estimated reserves
30-32 billion barrels. The field was discovered in 1917 and production has started in 1922.%2
Strikes of oil workers are there very frequent, often it influences production. Supplies are very
unreliable. Problems with extraction caused also President Hugo Chavez. He nationalized the
oil industry and expelled foreign experts and managers. Lack of technical knowledge and
management skills brought about huge losses.>® Thus the risk of industrial accident increased.
“Venezuela's oil wealth fueled Hugo Chavez's socialist programs at home and policies abroad,
but the world's largest petroleum reserves were never enough to deliver prosperity in his 14-
year rule.”®* Presently Venezuela's oil production has declined 25 % since 2001.

2.3.5. Cantarell, Mexico

The complex consists four major fields at a distance 80 km from the coast of Mexico. Current
production 340 000 barrels per day and estimated reserves 10.3 billion barrels.>® It was
discovered by fisherman Rudesindo Cantarell Jimenez in 1976. Drilling was started in 1981.

51 BP [online]: Rumaila to increase production by 50 percent by the end of the decade. 2014. WWW:
<http://www.bp.com/en/global/corporate/press/press-releases/rumaila-to-increase-production-by-50-
percent.html>

52 LLC Books: “Oil Fields of VVenezuel - Orinoco Belt, Boscan Field, Maracaibo Basin, Bolivar Coastal Field.”
2010. ISBN 1158441207. p. 8

3 CNBC [online]: Venezuela, Oil and Chavez: a Tangled Tale. 2013. WWW:
<http://www.cnbc.com/id/100373746>

54 National Geographic [online]: Hugo Chavez Leaves Venezuela Rich in Oil, But Ailing. 2013. WWW:
<news.nationalgeographic.com/news/energy/2013/03/130306-hugo-chavez-venezuela-oil>

55 E&P [online]: Meteoric History Of Cantarell Field Continues For Pemex. 2015. WWW:
<http://www.epmag.com/meteoric-history-cantarell-field-continues-pemex-792716>
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Drove by state-owned enterprise Petroleos Mexicanos. Production of this field peaked at 2.1
million barrels per day in 2003 and ranked second place in the ranking fastest-producing field
right behind the Ghawar field.>® Such a high tempo did not last long. In 2006 the decline in
production has reached 14 %. In 2008 a further record decline by 36 %. Production continues

to decline and the shortfall is having a huge negative effect on Mexico's economy.®’

%6 Offshore Technology [online]: Cantarell Qilfield, Gulf of Mexico, Mexico. 2013. WWW:
<http://www.offshore-technology.com/projects/cantarell>

7 ABO [online]: Mexico - government to cut 25,000 jobs due to the oil crisis. 2016. WWW:
<http://www.abo.net/oilportal/articles/view.do?locale=en_IT&contentld=2564492>
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3. Crude oil price development and its determinants

3.1.Determinants of crude oil price

There are many factors affecting the price of crude oil. Supply and demand increase or decrease
its price as all commodities and products.®® Without crude oil and petroleum products we cannot
imagine the daily running of any society. It is obvious that the price of crude oil affects the
economy of all countries all over the world. For this reason politics is considerable factor of
determining crude oil price.®® Then environmental accidents, crude oil reserves and the
organizations controlling market highly affect crude oil price as well. Also depends on crude oil
quality, availability, refinery location and geographic and seasonal differences between supplied
markets.®® That is why to estimate crude oil price is very difficult, if not impossible.

In the short term crude oil price depends mostly on supplies to the world market what is very
inflexible and unable to respond quickly to increased demand.5! Possible interruption of supplies
is well monitored. It is mainly geopolitical tensions, disturbances, and wars what would drive
up the price in one day. In addition, there are seasonal factors. For example, in summer demand
for fuels is higher due motoring season. The development of crude oil price during the modern

history is in the following table.

3.1.1. The main consumers and producers

In the long term crude oil price depends mostly on the size of supply and demand. Therefore is
important to know the biggest producers and the biggest consumers. The biggest crude oil
producer is the United States, then Saudi Arabia and Russia.®> Among the biggest consumers of

%8 Salvatore Carollo: “Understanding Oil Prices - A Guide to What Drives the Price of Oil in Today's Markets.”
2011. ISBN 1119962722. p. 10

%9 Sonia Shah: Crude - The Story of Qil. 2004. ISBN 1583226257. p. 20

8 E1A [online]: What Drives Crude Oil Prices. 2016. WWW: <https://www.eia.gov/finance/markets>

61 |EA [online]: Emergency stocks: oil that limits supply disruptions. 2014. WWW:
<http://www.iea.org/ieaenergy/issue7/emergency-stocks-oil-that-limits-supply-disruptions.html>

62 CNN [online]: World’s top oil producers. 2015. WWW:
<http://money.cnn.com/interactive/news/economy/worlds-biggest-oil-producers>
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crude oil belong the United States, China and Japan.®® The biggest exporter is Saudi Arabia,
followed by Russia and Canada.®* The biggest importers are European Union, U.S and China.®®

Figure No. 4: The biggest crude oil producers in 2013
The World Top 10 Producers [

Crude and non conventional oil, natural gas liquids

[thousand barrels/day)

2000 2005 2010 2012 2013
Saudi Arabia 9,348 10,893 9,972 11,663 11,566
Russia 6,527 9,636 10,456 10,728 10,877
United States 8,016 7081 /e fd 9,175 10,297
China 3,261 3,638 4,078 4,175 4,177
Canada 2,729 3,041 3,333 3,751 3,962
United Arab Emirates 2,622 2,995 2,846 3,398 3,570
Iran 3,760 4,225 4,240 3,541 3,194
Iraq 2,582 1,833 2,430 3,031 3,161
Kuwait 2,160 2,548 2,498 2,985 3,109
Mexico 3,452 3,768 2,960 2,820 2,889
The World Top 10 44,457 49,660 50,587 55,367 56,802
Rest of the World 30,748 32,512 32,898 31,574 30,540
World 75,205 82,172 83,485 86,941 87,342

Source: Eni [online]: World Oil and Gas Review. 2014. WWW: <https://www.eni.com/world-oil-gas-review-
2014/sfogliabile/O-G-2014.pdf > p. 5

8 Infoplease [online]: Top Oil Consumers. 2004. WWW:
<http://www.infoplease.com/toptens/oilconsumers.htmi>

64 CIA [online]: Crude oil - exports. 2013. WWW: <https://www.cia.gov/library/publications/the-world-
factbook/rankorder/2242rank.html>

8 Index Mundi [online]: Qil - imports. 2014. WWW: <http://www.indexmundi.com/g/r.aspx?v=93&t=10>
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Figure No. 5: The biggest crude oil consumers in 2013

The World Top 10 Consumers [

[thousand barrels/day]

2000 2005 2010 2012 2013
United States 19,999 21,168 19,476 18,843 19,242
China 4,642 6,748 8,930 9,820 10,099
Japan 5,515 5,328 4,455 4,726 4,563
Russia 2,702 2,730 2,983 3,299 3,431
India 2,350 2,573 3,119 3,350 3,368
Brazil 2,135 2,173 2,774 2,986 3,105
SaudiArabia 1,571 1,941 2,687 2,022 2,083
Germany 2,767 2,621 2,470 2,388 2,405
South Korea 2,135 2,191 2,269 2,301 2,305
Canada 2,014 2,315 2,265 2,278 2,289
The World Top 10 45830 49788 51,427 52,913 53791
Rest of the World 31,445 34,953 36,976 37,146 37,539
World 77275 84,741 88,403 90,059 91,330

Source: Eni [online]: World Oil and Gas Review. 2014. WWW: <https://www.eni.com/world-oil-gas-review-
2014/sfogliabile/O-G-2014.pdf > p. 5

3.1.2. World's demand and supply

Demand for crude oil in the long run develops according to world economic growth. Decline of
world's economic growth reduces demand for oil. Total demand for oil is growing due to
economic growth in countries like China, Brazil, India and Russia. On the supply side of the
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market OPEC plays an important role, it affects approximately 40 % of global crude oil supply.®®
The agreement between countries determines mandatory quotas in the long term limiting
production volume of member states in order to ensure the stabilization of crude oil markets.
Therefore, the price of crude oil may be affected because of an announcement from OPEC that
members will increase or decrease extraction. It should be noted that OPEC controls about 75

% of global reserves, so its role will for sure increase.®’

3.1.3. The foreign exchange rate of USD

The price of crude oil and US Dollar exchange rate are very closely linked. Crude oil is a dollar
commodity. The stronger dollar, the fewer dollars are required to buy a given quantity of crude
oil. If the dollar falls, crude oil becomes more affordable for people in countries where they do
not pay with dollars, so the decline of the dollar exchange rate usually means that the price of

crude oil will increase.®®

3.2.0PEC policies

Organization of Petroleum Exporting Countries was founded by five oil exporting nations at a
conference in Baghdad in 1960. A year later it has approved its statutes in Caracas. The five
founding members were Iraq, Iran, Kuwait, Saudi Arabia and Venezuela.®® Nowadays OPEC
includes 13 members: Algeria, Angola, Ecuador, Indonesia, Iran, Irag, Kuwait, Libya, Nigeria,
Qatar, Saudi Arabia, United Arab Emirates, and Venezuela. A leading position has Saudi
Arabia. In the organization was likewise Gabon, but the country left it in 1995 because of
disagreement with the extraction limits.”® The organization, actually it acts as a cartel, controls

approximately three-quarters of the world's oil reserves. Two-thirds of OPEC's crude oil

% E1A [online]: What Drives Crude Oil Prices — Supply OPEC. 2016. WWW:
<https://www.eia.gov/finance/markets/supply-opec.cfm>

67 Value Walk [online]: The Balance Between Crude Oil Supply And Demand. 2015. WWW:
<http://www.valuewalk.com/2015/08/the-balance-between-crude-oil-supply-and-demand>

8 Investopedia [online]: Oil & Currencies: Understanding Their Correlation (USD, UUP). 2015. WWW:
<http://www.investopedia.com/articles/forex/092415/oil-currencies-understanding-their-correlation.asp>
8 OPEC [online]: Brief History. 2015. WWW: <http://www.opec.org/opec_web/en/about_us/24.htm>
0 Francisco Parra: “Qil Politics - A Modern History of Petroleum.” 2009. ISBN 1848851294. p. 44
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production and reserves are located in the Middle East. Overall OPEC members provide one-
third of the production and almost half of the export volumes.™

OPEC's mission is “to coordinate and unify the petroleum policies of its member countries and
ensure the stabilization of oil markets, in order to secure an efficient, economic and regular
supply of petroleum to consumers, a steady income to producers, and a fair return on capital for
those investing in the petroleum industry.””? Due to its strength the cartel may set quotas how
much crude oil will be extracted in a certain year and in that way it influences the world's crude
oil market. It is a major influence on crude oil prices. OPEC, like most cartels, faces problems
with lack of discipline among its members, which tend to extract more than they supposed
according the quotas. In this case Saudi Arabia, which provides nearly 30 % of OPEC extraction,
works as regulator of the price.”® In the past in cases of falling of crude oil prices due to over-
limit extraction, KSA cut its production to keep prices at the desired level. For example, in 1983
and 1984 the production was reduced to 3.5 million barrels per day, despite the extraction
capacity was almost 3x times higher.”

The establishment of the organization is associated with a period of great global economic and
political changes in the 1960s, especially with extensive decolonization and the emergence of
new states. OPEC was founded in response to dissatisfaction with the practices of the world's
biggest oil companies and their governance over the market. The purpose was to suppress cartel
the Seven Sisters. OPEC's headquarters was set up in Geneva in 1960. Five years later
headquarters moved to Vienna, where operates till now. ™ In the seventies the cartel showed its
power after the Yom Kippur War in which Israel defeated a coalition of Arab states. OPEC in
revenge declared a crude oil embargo on the United States and Western Europe for supporting
Israel. Followed biggest crude oil shock in history, the prices had risen four times.”®
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A big part of its influence and revenues the organization lost in the 80's when the United States,
Mexico, Canada and other countries have found new deposits of crude oil.”” However the
dominant position remained. On the second and third summit in Caracas and Riyadh in 2000
and 2007 OPEC submitted a long-term strategy for sustainable development, stable energy
markets with respect to the environment. After the outbreak of the economic crisis the cartel
became a major supporter of the crude oil industry. The supreme body of the organization is the
Conference of Representatives of member countries, where representatives of governments,
ministers responsible for industry, petroleum and energy meet each other to discuss their
policies. The Conference is held twice a year.”® All proposals and decisions are very difficult to
enforce, because it works on the principle of unanimity. The Conference also appoints the
Governing Council, each member nominates a governor. Governors run the administration of
the organization, enforce the decision of the Conference and decide on the budget. Another body
is the General Secretariat headed by the Secretary General who is the official representative of
OPEC. Since 2007 it is Abdalla Salem El-Badri.”®

3.2.1. OPEC basket price
The OPEC Basket is a weighted average of prices for crude oil blends produced by OPEC

members. It is used as a benchmark in order to set prices.®® From 1987 to mid-2005 the price
was calculated as the arithmetic average of seven types of crude oil: Algerian Saharan Blend,
Indonesian Minas, Nigerian Bonny Light, Saudi Arab Light, Dubai Fateh, Venezuelan Tia Juana
Light and Mexican Isthmus.8! At 136th OPEC meeting in 2005 was decided to change the
method of calculating prices as well as the composition of the basket. Since January 1, 2016,
second adjustment took place. The adjustment should better reflect quality differences between
types of crude oil. The OPEC basket consists of the following crude oil types: Algerian Saharan
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Blend, Angolan Girassol, Ecuadorian Oriente, Indonesian Minas, Iran Heavy, Iragi Basra Light,
Kuwait Export, Libyan Es Sider, Nigerian Bonny Light, Qatar Marine, Saudi Arab Light, UAE's
Murban, Venezuelan Merey.®? The price is not calculated by arithmetic average anymore, but
by weighted average according to the size of the production and export. The calculated price is

used for monitoring of the situation on the global crude oil market and subsequent decisions.

3.2.2. Non-OPEC producers

Although the production of the non-OPEC producers covers 58 % of the market, they cannot
significantly affect the crude oil prices. Unlike OPEC they do not have a common approach. An
important criterion is reserves. These states own only 20 % of world reserves, four times less
than OPEC.® Extraction there requires much more investments than relatively cheap extraction
in the Middle East. The biggest non-OPEC producer is the United States of America, it even
became a world leader. “In 2012, the U.S. imported 40 percent of their petroleum
consumption.”®* It imports mainly from Canada, Saudi Arabia, Mexico, Venezuela, and Russia.
Another major producer outside OPEC is Russia, its main area of influence is Europe, however,
it is more matter of energy dependence. Furthermore, it includes Canada, Mexico, China and

Brazil .2

3.3.Crude oil price shocks

The crude oil price behaves just like the price of any other commodity with huge fluctuation in
times of shortage or surplus. Nevertheless the development of crude oil price is significantly
influenced by the political situation in the world, and especially by the situation in the Middle

East. Increasing the price of “black gold” awakens concerns of people all over the world and
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may have a negative impact on the economic development of the world's biggest economies.
The oil shock occurs when demand for crude oil exceeds the supply and price goes up in big

jumps.&

3.3.1. OPEC oil export embargo shock

The first oil shock, which was the biggest so far, has begun in the fall in 1973. The reason was
a deliberate reduction of extraction by the Organization of Arab Petroleum Exporting Countries,
consisting of the Arab members of the OPEC plus Egypt and Syria, so as to influence the price
in its own favor.®” Simultaneously the organization declared an embargo on oil exports to
countries supporting Israel during the Yom Kippur War, namely against Canada, Japan, the
Netherlands, the United Kingdom and the US. Before these events economic stagnation already
took place in the US, which President Richard Nixon tried to stop by abandoning the Gold
Exchange Standard, what led to a decrease in the value of the dollar.8® It was against interest of
the Arabs states as the price of crude oil has been determined in US dollars, exporters received
less money.

The US crude oil price has risen sharply from 3 dollars a barrel to more than 5 dollars. During
the next year the price continued to increase and had risen up to 12 dollars per barrel.®® With the
rising price of oil the price of all commodities rose as well. Economic growth stopped and
overwhelming part of the world led in a phase of stagflation (the inflation rate is high, the
economic growth rate slows). Europe and the United States ended up in a deep economic
recession, which ended the long period of post-war prosperity. During the crisis production had
dropped in most sectors.®® The impact was visible mainly in the automobile industry. In the US

a maximum speed limit 88 km/h was imposed in 1974. According the rule on refueling it was
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important what a kind of the vehicle registration plate you have. Those, who had the registration
plate ending with an even number, were allowed to take a fuel only on even days. Those, who
had the registration plate ending with an odd number, were allowed to take a fuel only on odd
days. European measure was a ban on Sunday rides and as well as in the USA was imposed a
maximum speed limit on highways 100 km/h.%

The embargo was lifted in March 1974, but above-average crude oil prices persisted.®? Only
after two years the Western world began recovering and US GDP started to grow again. In
Europe the recovery took much longer, it was caused by low elasticity of the labor market. This
crisis highlighted the big weakness of developed western countries as there are highly dependent
on imported oil. As a positive consequence of the crisis would be consider efforts to seek

alternative energy.

3.3.2. The lranian revolution shock

The second oil shock occurred in 1979 after the Islamic revolution in Iran, when the new regime
began exporting smaller amount of oil than before. After a few months Iragi President Saddam
Hussein with his army invaded Iran, this action was supported by the US. The conflict lasted 8
years.® Iran in retaliation for US support of Irag implemented a ban on the sale of Iranian oil to
American companies. Other countries from OPEC increased crude oil extracting to prevent the
sharp decrease of world's crude oil production, thus a reduction of total crude oil production was
only about 4-5 %.%* Although oil prices had increased due to widespread panic, the price of oil
in this period reached a historic high. The price of oil rose up to 90 dollars per barrel. Western
countries were on the second oil shock much better prepared, thanks to the first oil crisis. In the
US unlike past people were buying economical cars, though had been applied the previous

measure in the form of restriction on the sale of fuel. Europe again had experienced a recession,
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there was a high rate of unemployment. The biggest impact was in developing countries. The
reason was a significant raising of interest rates in banks in developed economies, where crude
oil-producing states since 70s had deposited money. After raising in interest rates, loans became
more expensive, these states got into considerable debts as in the case of Mexico in 1982.%°
Despite the big price jump the impact was not such powerful as in the case of the first oil shock.
The problem with the lack of crude oil production has been solved by starting drilling the new
deposits, particularly in Mexico, The United Kingdom, Norway, Alaska and other countries not
belonging to OPEC, of which market share suddenly fell by 27 %. The organization failed to
hold on to its leading position. It affected mainly Saudi Arabia, whose crude oil revenues fell
from 113.2 billion dollars in 1981 to 20 billion dollars in 1986.% The second oil crisis lasted
until 1982. Over time in the 80s the prices had gradually decreased.

3.3.3. The Gulf War shock

The third oil shock took place in August 1990 after the Iragi invasion of Kuwait and subsequent
the Gulf War. The reason for Iraq was to get rid of the obligation to repay its debt to Kuwait and
resolve dispute regarding Kuwaiti pumping of crude oil from Iragi territory.®” It also would have
brought an increase of the influence in the OPEC for Iraq as both countries are members. This
conflict resulted in an interruption of oil supplies from these two major exporters, it led to an
increase of crude oil prices in the world. The price had risen from 15 dollars to 40 dollars per
barrel.%® Thus more than 2.5 times that the original price.

A further increase of the price had not occurred, because Saudi Arabia has increased its oil
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production and in that way prevented any more increasing.®® The conflict did not last long. After
Operation Desert Storm Iraqi troops were forced to retreat from the territory of Kuwait. As the
U.S.-led coalition experienced military success against Iraqi forces, concerns about long-term
supply shortages eased and prices began to fall.*?° Situation calmed down in the region and the

prices returned to their original values.

3.3.4. Crude oil prices shocks after 2000

Among other events, which significantly increased the prices of crude oil on world markets, it
can be certainly classified terrorist attacks on the United States in September 11, 2011.
Immediately after the attacks the crude oil price soared by $ 3.20 to $ 30.65 per barrel, together
with the fall in value of the US dollar. At the beginning of 2003 before the US war against Iraq
crude oil prices fluctuated around $ 35 per barrel.}®* Subsequently, prices rose because
continued global increases in demand and production stagnated. For a time, geopolitical events
and natural disasters indirectly related to the global oil market had strong short-term effects on
oil prices, such as North Korean missile tests, the 2006 conflict between Israel and Lebanon,
worries over Iranian nuclear plans in 2006, Hurricane Katrina.'%?

In January 2008, the price of crude oil for the first time reached 100 dollars a barrel, and in July
it even reached 147 dollars.!® Increase in price is mainly attributed to financial speculations,
disputes over Iran's nuclear program and instability in Iraq and Nigeria, decrease in reserves in
the US, weak US dollar and increasing demand for crude oil in countries such as China or India.
At the end of 2008, the price fell below 40 dollars.X** The slump in price accelerated a global
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financial crisis, which significantly weakened the world economy and caused a recession. In
February 2011, the crude oil market began dramatically responding to reports on the situation
in Libya, which is the key oil exporter. At that time there broke out anti-government fights,

which drove the price of Brent crude oil above 108 dollars per barrel.2%

3.4.The current influence of crude oil on its producers economies

The year 2015 was a terrible year for the oil companies and according to some analysts next
years would be even worse. The slump in crude oil prices has begun last summer, since the
middle of 2014 crude oil prices has fallen by more than half. Already hundreds of thousands of
people lost their job.1%® Furthermore, it caused cancellations and postpone of many projects
worth hundreds of billions of dollars. The price still falls, it reached the lowest value in 11
years.'%” The reason was the excessive supply on the market. It can be observed a fight between
OPEC and the United States on who will remain a bigger market share. OPEC has recently
proposed a reduction of extraction by one million barrels a day.'®® Saudis gradually turn their
opinion. It was Saudi Arabia which came up with a plan to open the taps fully and keep high oil
production even at the cost of further decline in prices in order to push out from the market
American crude oil producers. Although Saudi Arabia is de facto a leader of OPEC, reduce
extraction will not be easy, because it needs permission from other members of the cartel and
moreover from countries that are outside the organization. These different interests of individual
countries show the biggest weakness of the OPEC.

For example, Russia does not believe that all players will agree on such a proposal, and if yes,

Russia would be harmed. Therefore the country even does not want attend meetings of OPEC.1%°
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Against proposal is also Iran, another important player and member of OPEC. Iran plans, after
the end of sanctions imposed the West, to return on global markets and increase production by
one million barrels a day.**® As well the United States, the biggest oil producer in the world,
continues to push oil into the global economy. On the other hand Venezuela would agree on a
proposal, due to lower crude oil price since its budget has come under enormous pressure. The
local economy has fallen by 10 %. All indicators indicate that the price will range between 30
and 40 dollars per barrel in the coming months. !t

The economies of Russia, Kazakhstan and Azerbaijan have faced hard times with the current
situation on the stock exchange. Russia's budget, one of the biggest crude oil exporters in the
world, more than half dependent on the production of energy. If the prices remain at current
level, may happen financial collapse.*? If the Russian government succeeds to restructure the
tax system in order to save local oil companies for some time, loss will occur on the revenue
side. Another option is a partial privatization of oil giant Rosneft, Russia's biggest oil company,
however it seems unlikely nowadays. Kazakhstan and Azerbaijan also have the similar
problem.!3 Kazakhstan announced plan to privatize some state companies so as to catch up
some losses on the revenue side.

In the Arab region low crude oil prices affect mostly Algeria, Iraqg and some other OPEC
members. Saudi Arabia has relatively big financial reserves, of which may, even at the current
prices, fund its budget for the next 4-5 years.!* Kuwait's financial reserves should last two years.
Analysts generally expect that the Gulf States will adapt to the drop in the prices as in the 80s,
thus no serious turbulence. All Gulf states have announced cuts in state budgets. Saudi Arabia

and the United Arab Emirates reducing subsidies on fuel to hold the budget for education and
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social expenditure. Bahrain reduced support of food policy. United Arab Emirates, Saudi
Arabia, Oman, Qatar and Kuwait considering to introduce taxes, which should contribute to a
balanced budget.'™® Saudi Arabia at the end of 2015 cautiously approached the cuts in social
expenditure and a privatization of state assets.!'® The kingdom considering the partial
privatization of crude oil giant Saudi Aramco. In critical cases, it can be expected that the Saudis
in short term will financially support allied countries of OPEC. But it is not valid for Algeria,
whose budget, due to low returns from crude oil sales last year, got into a deficit of 13.71 billion
dollars after a $4.306 billion surplus in 2014.Y

Venezuela's collapsing economy is existentially dependent on crude oil exports. Estimates of
International Monetary Fund Home Page talk about inflation of 720 % in 2016.1® There is a
lack of basic goods. The government is forced to even more reduce imports. The country is
threatened that at the end of 2016 would end up in insolvency. Brazilian state crude oil company
Petrobras is in crisis, even without the low prices, mainly due to poor management and
prolonged litigations. The current situation on the market makes is even worse. Low prices also
affect Ecuador, which last year produced 30 % less. The government is considering introduction
of trade barriers or restrictions of import.

With the falling prices also fights Mexico, which is around the top ten crude oil producers.!®
The country two years ago finished its crude oil monopoly and allowed entry private capital into
state’s company Vemex. The reform was not going very well and Pemex got into troubles, so
the government was trying to help the company by abrupt raising of petrol prices, whose is
determined by the state. Oil companies have come across several new wells in Canada, USA

and Mexico, but they intend to complete and connected the wells to the refineries only in a case
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of price rising.*?° Crude oil production of the United States shows considerable tenacity. US

refineries hold since October 2015 volume of the production at 9.2 million barrel per dollars.*?

It is expected that the US will keep production high, even if the price per barrel of WTI crude

oil begins attacking a threshold of 25 dollars.

Figure No. 6: Crude oil price history 1970-2014
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3.5.Crude oil and world GDP

Claiming that discovery of crude oil is the path to prosperity seems logical. Nevertheless, in the
60's people began to observe also negative aspects of such wealth. Many crude oil-rich countries
suffered by negative economic growth, unequal income distribution and a large proportion of
the population living in poverty.'?? In general those countries suffer more from corruption, they
are more often authoritarian regimes, spending more on military and face a higher likelihood of
armed conflict. This paradox is referred as the resource curse, “countries with an abundance of
non-renewable resources experience stagnant growth or even economic contraction.”*? For
example, countries of East Asia, Korea, Taiwan and Hong Kong, are poor in reserves of crude
oil, yet their economic growth is high. Noted economist Paul Collier in his book The Bottom
Billion shows that after some time countries with large deposits of crude oil may end up poorer
than they were at the outset. According to the book such society may live as rentier. A rentier
state relies on a rent, which means its economy does not require a strong domestic productive
sector. These countries include Gulf monarchies such as Kuwait or Saudi Arabia. Furthermore,
it says that rents from crude oil have resulted in incorrect working of democracy and corruption.
Surprising is the fact that in the case of large revenues from crude oil economy of autocracy
country is growing faster than in democracy. Another problem of crude oil is price volatility.
Balancing price volatility is very hard. Overall, crude oil price volatility typically results in an
increased sense of economic uncertainty, whereas the absence of volatility instills a false sense
of stability.?

This leads to high volatility of GDP. Between 1960-1973 crude oil countries rose faster by 62
% than other countries. In the 70's GDP growth of Arab countries was on average 8.7 %, and
thus it was higher than the GDP growth of East Asia and the Pacific (7.2 %) and Latin America

(5.7 %).12° In contrast, in the 80s Arab countries faced a sharp slowdown to 1.5 %. In the years
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1990-2006 crude oil countries rose again by 40 % compared to other countries. In comparison
with other developing regions, countries of the Middle East and North Africa have GDP
volatility twice as high.*?® Huge increase and decrease in GDP in the region, as the high growth
in the 70s, or the stagnation in the 80s and a return to high growth in 2000, reflects accurately
the turbulent fluctuations in crude oil market. Thus crude oil in the years 1960-2006 did not
cause slower economic growth, but caused economic instability. Without period 1974-1989
crude oil states would significantly outperform other states in terms of economic growth. So we
can say that economically crude oil is not the curse, the countries would not be richer if they
were free of crude oil. Crude oil price has a huge impact on world GDP growth. It is obvious

from the figure below.

Figure No 7: Crude oil price history 1970-2014
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Source: Our Finite World [online]: The Connection Between Qil Prices, Debt Levels, and Interest Rates. 2014. WWW:
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4. Saudi Arabia overview

Saudi Arabia was founded in 1926 by King Abdulaziz Ibn Saud. He created a base for religious
state with the royal family. Nowadays the family is split into several branches, which are
engaged in a dispute over the succession.?” Second largest OPEC member country, officially
known as the Kingdom of Saudi Arabia (KSA), straddles the Arabian Peninsula. With a land
area of approximately 2 150 000 km? it is the 14th largest country in the world. KSA’s
population in 2013 estimated to be 26.9 million, inclusive of between 5.5 million and 10
foreigners. Around 80 % of inhabitants live in urban metropolitan areas, in Riyadh (the capital
city), Jeddah, and Dammam.*?® Saudi Arabia, along with other oil monarchies of the Persian
Gulf, represents peculiar politico-economic system, supported by huge oil revenues that
government started obtain after the oil boom in the early 70s.12° The system does not face
political problems as most Western democracies. From a global perspective, the issue of
political economy of Saudi Arabia has considerable importance, which is determined by
economic-strategic significance for the world economy. Kingdom of Saudi Arabia is
undoubtedly the most influential member of OPEC, whose decisions on crude oil production
influence course of the global economy. Stability of internal development of the country has
primary importance not only for neighboring countries but equally for the whole world.

Before founding the modern kingdom in 1932 inhabitants of the Arabian Peninsula were mainly
farmers or traders. They were dependent particularly on exports and deals with Muslim pilgrims
who came to Mecca and Medina. The kingdom lacked any infrastructure necessary to support
economic growth. The discovery of crude oil in 1938 everything changed. Stable and regular
oil exports have provided enough funds to build basic infrastructure of roads, airports, seaports,
schools and hospitals. In 1970 Saudi Arabia began to build a modern economy capable of
producing consumer and industrial goods that had been previously imported. The country's

infrastructure has been expanded, so industry and commerce could flourish. At the same time
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crude oil and natural gas company ARAMCO, owned by Saudi Arabia and overseen by Ministry
of Petroleum and Mineral Resources, invested in new production facilities, pipelines, factories
and transport facilities and continued with exploration of new deposits to maximize revenues
from the oil sector in order to finance further growth. The result was a stable economic
transformation. Saudi Arabia as a free market economy has undergone in a relatively short time
notable changes. At present KSA also manufactures and exports a variety of industrial products
throughout the world. The government of Saudi Arabia plays a vital role in the industrial and
economic development of the country. Ministry of Economy and Planning formulates economic
and social development plans, which provide long-term economic goals. Other areas of the
economy are under the supervision of various ministries such as agriculture, energy, transport,

communications and finance.

4.1.The political system of Saudi Arabia

Saudi Arabia is an absolute monarchy. However, the king must abide by the Basic Law of Saudi
Arabia. King appoints crown prince, with whom during the government consults on important
issues. He rules with help of the Council of Ministers. No political parties or national elections
are allowed.™*® The Consultative Council proposes new laws and amends and supplements the
existing legislation. The Consultative Council has 150 members, who are appointed by king for
four years. Saudi Arabia is divided into 13 provinces. Each province has own council, which
deals with the overall development of the province, and corresponds to Governor. The judicial
system is based on Islamic sharia law.**! King has the highest position in the entire legal system.
The Sharia court system constitutes the basic judiciary of Saudi Arabia. Most the state
institutions, especially ministries, are under control of members of the royal family. Network of
clients then compete for the best position in the structure. Another phenomenon preventing
greater efficiency is an excessive number of employees in state agencies and offices, what is

given by the rules for accepting fresh graduates. That leads to lower qualification of workers.

130 Jeffrey Haynes: “An Introduction to International Relations and Religion.” 2007. ISBN 1405824743, p. 348
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Nevertheless clientelistic structure of ministries, some of them work very well. Mainly Ministry
of Petroleum and Mineral Resources and Saudi Arabian Monetary Agency (SAMA). One of the
outstanding problems is an extraordinary relationships between political administration and

business that are associated with corruption.*?

4.2.The economy of Saudi Arabia

Saudi Arabia's economy characterized not only by being tied to oil industry, but also by other
factors which distinguish it from other oil monarchies. Saudi Arabia has planned economy. It is
reliant dependent on foreign workers. Saudi Arabia is highly dependent on the extraction of
crude oil, its role in the economy of Saudi Arabia is the most important of all branches of the
economy, and thus the price of crude oil and its fluctuations are crucial for the performance of
Saudi Arabia's economy. Extraction of crude oil along with petrochemical production contribute
more than one half of the GDP.**® Crude oil and oil derivatives make up 85 % of exports, and
oil revenues make up 75 % of government budget.'** KSA seeks to transform the original
economy dependent on oil production to an economy built on other fields. Economically, Saudi
Arabia is oriented primarily on the US, the European Union (Great Britain, France, Italy, Spain
and Germany) and Japan. Today Saudi Arabia is one of the fastest growing countries in the
world. 1%

“Saudi Arabia is the 5th largest export economy in the world and the 42nd most complex
economy.” Export represents all sectors of the economy now. On the top of the list KSA climbed
mainly due to export of petrochemicals, plastics, metal products, building materials and
electrical appliances into 90 countries of the world. Saudi Arabia's commercial sector is
growing very fast. This growth is mainly supported by generous government incentives such as

provision of long term interest-free loans and other support services. The market has around 580
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000 licensed enterprises engaged in business activities in the Kingdom. Their total invested
capital estimated at more than 54 billion dollars. In the kingdom also foreign investments are
rapidly growing. Investors' motivation is mainly a royal policy, economic and social stability of
the country, modern infrastructure, cheap energy resources and the strategic geographical
location of Saudi Arabia. In 2000 KSA eased access to Saudi market for foreign investors by
introducing a new law that gave to foreign investors same rights on benefits, offers and
guarantees as Saudi individuals and companies have. The law also allows foreign investors to
own property and real estate. Another positive development that can be classified is the creation
of a free trade zone with several neighboring countries.

The private sector plays in the economy of KSA increasingly important role, now makes up
around 48 % of GDP, which is roughly 248.82 billion dollars. It is expected that this sector will
continue to grow, thanks to the increasing number of foreign investments. In December 2005
Saudi Arabia joined the World Trade Organization (WTO). This membership gives Saudi
products better access to world markets, creates jobs and supports foreign investment.
Predominantly due to structure and condition of the economy of Saudi Arabia and conservative
politics KSA was not hit by the global financial crisis in 2009. While many economies,
especially in developed part of the world, were hit by the negative effect of the crisis, Saudi
economy was in a state of relative positive development. Although Saudi banks were hit by
negative conditions in global financial markets, domestic financial market continued to operate

efficiently and without problems.

4.3. Taxation in Saudi Arabia

In Saudi Arabia is not introduced value added tax (VAT). The main taxes are Corporate Income
Tax, Personal Income Tax and Tax withholding. Saudi Arabia has always tried to attract new
investments, but in the 90s Saudis was losing among investors on the attractiveness compared
to other Arab states of the Persian Gulf. One of the main problems was the high Corporate
Income Tax for foreign companies amounting to 45 %. This tax rate seemed even higher,
especially when compared to taxation of local companies, which had to pay leastwise 2.5 % as

Zakat (the religious tax in Islam), but even that was not always applied. After 2000 Saudi Arabia
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came up with a proposal to meet the requirements of investors to create a better business. The
kingdom reduced Corporate Income Tax at 30 % and since 2004 at 20 %, regardless to legal
status of company. However, this is not valid for companies operating in the sector of extraction
and processing of natural gas and crude oil. The rate in businesses involved in production of oil
and hydrocarbons is 85 %. On foreign workers is laid down Personal Income Tax 20 %. Yet
the total tax reduction still cannot compete with tax havens in other Arab states of the Persian
Gulf.

4.4. Aramco and its role

Involvement of ARAMCO (formerly Arabian-American Oil Company) in the development of
the country has not been only related to extraction and transport of crude oil. Since the second
half of the 40s the company has played important role in provision of public services and
infrastructure.'3® In addition to training of local employees, building roads and terminals in areas
of drilling, ARAMCO also had the key role in building schools, hospitals, clinics, wells, radio
transmitters. Its effort to build an education system had not initially support of King Abdulaziz
Ibn Saud, because he feared the possibility of creation of politically active class that could
potentially become an opponent of autocratic rule.**” Therefore, he preferred more to support
education in the fields of craft and trade. In the years 1947-1951 ARAMCO built and operated
the second railway in the country. The company also gathered a lot of valuable social and
geographic information obtained from Bedouin collaborators, at that time the Saudi Arabian
government had not any statistic data on the country. ARAMCO became largely an independent
entity whose leaders negotiating with the Saudis independently of the US Department of
State.23 Due its power Aramco was and is able to influence the price development and via it as

well the political situation in the world.
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5. The role of crude oil in Saudi Arabian economy

Most of the world's crude oil reserves are in the Middle East, almost 50 %, from that 18 % are
located within the territory of Saudi Arabia.'®® The reserves are the second largest in the world,
and its current production still ranks among the largest oil producers.’*® These deposits
reportedly will approximately last for over 70 years.'*! Saudi Arabia has one of the lowest cost
of extraction, roughly 5-6 dollars per barrel, the world average is much higher. Saudi Arabia is
able to meet the trend of increasing daily crude oil consumption unlike to other countries. Mainly
due to these facts KSA has a unique role in influencing global crude oil prices. The
distinguishing feature of the Saudi oil industry is considered the fact that all technology,
manpower, distribution network built foreigners, especially Americans. The kingdom provided
only land. The process of extraction and distribution of crude oil includes many oil companies,
for example, Total SA, Sumiton, ExxonMobil or Shell Saudi Arabia Refining, however, a major
company in the sector presents Saudi Aramco, not only in Saudi Arabia but throughout the

world.

5.1.The discovery of crude oil

In the early of 20th century, crude oil was discovered at several locations of the Persian Gulf,
after that was concluded that in this area could be large deposits. The history of extracting crude
of oil in the Middle East began in 1901, when Iran had granted an oil concession to the United
Kingdom. The UK also as first expressed an interest in Saudi Arabia's potential of crude oil.
However, they did not advantage it and rights expired. In 1933 King Abdulaziz lbn Saud

provided the exclusive extraction rights to the United State.'*? Saudi Arabian crude oil was
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discovered in 1938 in Dammam (oil well there was closed in 1982).143 Suddenly one of the
poorest country in the world got a premise to become one of the richest. Credit for this oil boom
have been attributed to several King's foreign advisors, including employees of US company
Standard Qil Company of California (SOCAL).}** This company, later Chevron, obtained the
rights to extract in Saudi Arabia. SOCAL set up a subsidiary company, the California Arabian
Standard Oil Company (CASOC) to develop the oil concession.*® The concession was valid
sixty years since the launch of prospecting, the main provisions included, for example,
exempting the company from an obligation to pay direct and indirect taxes. In 1944 Saudi-
American CASOC renamed on Arabian American Oil Company, Aramco, and over the years
turned into the most influential and largest oil company in the world. Later, Saudi Arabia has
also granted concession to other prominent companies.

Saudi Arabia became world’s producer capable of satisfying the increasing demand for oil. At
the end of World War 11 the production was 60 thousand barrels per day. Since the 70s KSA has
started extraction in large quantities. In 1973 Saudi Arabia with production 8 million barrels per
day became one of the top producers in the world. ¢ Since 1973 Saudi Arabia was buying real
estate of Aramco and in 1980 acquired full ownership of the company. In 1988 was officially
founded a new company Saudi Aramco, which is now fully controlled by the government. It is
one of the most sophisticated oil company in the world, employing more than 50 000 employees

and a large contractual work force.#’
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5.2.The reserves of crude oil

Saudi Arabia possesses 266 578 million barrels of oil left in their soil at the end of 2015.1%8 They
are mainly located in the Eastern Province. Until 2011 these reserves were the largest in the
world, then Venezuela declared new proven reserves that they had found.**® A big part of the
reserves comes from oil wells within large oil fields. The Saudis have around 100 leading crude
oil fields, including offshore types, 8 largest fields cover more than half the reserves. Most of
them are located in the area of the Persian Gulf. The largest is Ghawar field, up to 60 % of Saudi
production comes from there.'° With the world's daily production 5.5 % it is the largest crude
oil field in the world. From this field is obtained Arab Light, the light type of crude oil represents
over 70 % of total production.’®! In case of drop-out of the old wells, they will increase
production in the new ones.

Generally, the light crude oil is obtained from terrestrial deposits. While medium and heavy
crude oil types are located mainly in wells in the Persian Gulf and the Red Sea. Out of eight
major fields only two are offshore. Next large crude oil fields are Safaniya, the largest offshore
oil field in the world, in the water of the Persian Gulf with a capacity of 1.2 million barrels per
day, Khurais with the same capacity, offshore platform Manifa with a capacity of 0.9 million
barrels per day and Shaybah, founded by Saudi Aramco in 1998, with a production 1 million
barrels per day and estimated reserves 14 billion barrels.*>? Other deposits are in Shaybah, Qatif,
Khursani Yah, Zuluf and Abgaiq. Saudi Aramco does not provide any international oil pipeline.
Transportation is provided via Vela International Marine Limited, the company uses 15 so-
called Very Large Crude Carriers, it has a dead weight tonnage or cargo carrying capacity

ranking up to 250 000 tons.'® The carriers are in charge of transportation of crude oil in the
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Middle East, Europe and the United States.

Is important to realize that the declared amount of reserves may differ from the real state. Saudi
Arabia is located in a politically unstable region. Crude oil is state property, the major oil
company is Saudi Aramco, which publishes a statistical yearbook. Since 1977 crude oil reserves
over several years increased from 100 to 260 billion barrels, however Saudis did not discover
any super giant as the Ghawar field, nor any technological process or invention.®™ It is quite
evident that official data on crude oil reserves are under political and economic influence. Still,
it is undeniable that KSA has huge crude oil reserves. US geologists estimated over 100 billion
barrels of undiscovered crude oil lying beneath the arid sands of Saudi deserts.*>®

If we talk about reserves, a logical question may be how long these reserves will last with current
production. For this purpose is used the reserves-to-production ratio, R/P, it shows the remaining
amount of a non-renewable resource, expressed in time.**® Remaining proven reserves of a given
year divided by the amount of production the same year. Currently the ratio of Saudi production
is 63.6.°7 So, with the assumption that the amount of reserves is unchanged and level of
production remains same, reserves will last for next 63 years. This calculation can be regarded
as a very relative, as recent developments in the crude oil industry tend to alternative sources.
For example, the automotive industry working intensively on electric engines. Therefore, it is

possible that in the next few years’ consumption will be reduced, in that case R/P increases.
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Figure No. 8: Saudi Arabia’s crude oil fields in the area of the Persian Gulf
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Source: EIA [online]: Saudi Arabia - Overview. 2014. <https://www.eia.gov/beta/international/analysis.cfm?iso=SAU>

5.3.The production of crude oil

Keeping crude oil prices at a relatively reasonable rate ranks among the main interests of Saudi
Arabia and its oil industry. In order to not let prices fall too much Saudi Arabia is forced to
cooperate not only with members of OPEC, but also with other producers. Saudi Arabia
maintains a reserve production capacity, which is able to be used in order to not let prices climb
too high.?*® Manipulation with production capacity is a powerful tool that Saudi Arabia has.

This mechanism is characteristic for KSA. Saudi Arabia produced in 2014 on average 9.735
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million barrels of crude oil per day.'® For comparison, at the beginning of the millennium Saudi
Arabia produced 8.404 million barrel per dollars. Over 14 years the production increased almost
by 16 %. However, growth has not been constant. The decline took place several times. It
occurred in the period of financial crisis between 2008 and 2009, but also after 2012, so as to
more efficiently integrate the amount of crude oil from other countries, mainly from the United
States, into the global market.%® Therefore the year 2012 can be described as one of the most
productive year in terms of the average quantity of crude oil produced per day.*6!

The price in June of 2014 was at 115 dollars per barrel. Then many changes came. After this
month price continued to fall. In mid-January 2016 the price was around 30 dollars per barrel.
It has decreased by 74 % in 18 months.'®2 Major crude oil producers between the years 2001
and 2014 were used to relatively prices above 100 dollars per barrel, so most of them adapt with
big difficulty to the fall in prices. There are several reasons which led to these price changes on
the market. Of course it is a clash of supply and demand. Due to an extraction expansion of oil
shale, where the United States and Canada dominating, supply has significantly increased. This
new process represents a threat to KSA. And low crude oil prices weaken this threat, since oil
shale is more expensive to produce than traditional crude oil extraction methods and its
producers do not have the means to finance a deficit in the long term. Unlike Saudi Arabia, it
has the lowest cost per barrel and 900 billion dollars in foreign exchange reserves, which can be
used to fund losses.®3

“Crude oil exports from Saudi Arabia rose from an average of 7.111 million barrels per day in

September to 7.364 million per day in October.”*%4 Such a production leads to huge reduction
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in prices. According to published information it was able, if necessary, to immediately increase
the production even more. Intention is clear, KSA does not want to free up space on the market
for companies with higher costs, such as producers of oil shale in the United States. Saudi
Arabia’s aim is to defend its market share, as the biggest exporter in the world.'%® Russia, not
OPEC member, holds the second place. Increase in production is also driven by the strong
growth in global demand for oil and increasing consumption of domestic refineries and power
plants in Saudi Arabia. However, this is not the only determinant current of crude oil prices. The
market is pushing down by the persistent overproduction, but also by a growing concern about
the development of the Chinese economy.'®® When internal demand of the most populous
country in the world decreasing, commodity prices falling even more. Thus expectation is next
reason. If it is assumed that prices will remain at high levels, producers are encouraged to invest,
what leads to bigger economic activity and higher supply of crude oil. The opposite occurs when

oil producers expect a price decline.
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Figure No. 9: Saudi Arabia crude oil production 1950-2012
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Source: Wikipedia [online]: History of the oil industry in Saudi Arabia. 2013. WWW:
<https://en.wikipedia.org/wiki/History_of_the_oil_industry_in_Saudi_Arabia>

5.4.The consumption of crude oil

Saudi Arabia belongs to the biggest consumers of crude oil across the Middle East, which is
characterized by a rising trend. In 2010 the country ranked 6th place in terms of the amount of
crude oil consumed in the world. Daily consumption was 2 580 thousand barrels, the bigger
amount consumed only giants as the United States, China, Japan, India and Russia. Three years
later, in 2013, KSA was also on the 6th place, but its consumption increased by 14.76 % to 2
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961 thousand barrel per dollars. " For comparison, in 2005 it ranked at the 10th place. In
primary energy consumption, the energy embodied in natural resources, Saudi Arabia in 2013
ranked at the 12th place.®® There are many reasons why Saudi Arabia's energy consumption is
growing. One of them is certainly the low selling prices of crude oil, which the kingdom as one
of the main producers can afford. Another aspect is the strong economic growth that was until
June of 2014 provided by the relatively high prices of crude 0il.1%® With an average annual
economic growth of 6.1 % ranks behind China and India as the fastest growing economy.
Nevertheless, it is expected that this trend will be slightly changed, due to the expected smaller
domestic demand for crude oil.

Another aspects of high energy consumption are government efforts to invest in energy-
intensive industries, such as petrochemical, relatively rapidly increasing of population, large
distances between industrial areas and populated parts of the country and the climate. 70 % of
electricity consumed air conditioning, summer temperatures reach up to 45 degrees Celsius.1®
An interesting feature of Saudi Arabia is also the composition of energy sources that contribute
to cover the energy demand. Unlike a large part of the world, which uses all 6 energy resources,
i.e. crude oil, gas, coal, nuclear power, hydropower and renewable sources, Saudi Arabia relies
almost solely on crude oil and gas.!™* The crude oil consumption is considerably different from
the total production of the country. The difference between production and consumption is then

available for export to other countries of the world.

167 EIA [online]: International Energy Statistics - Consumption. 2014. WWW:
<http://www.eia.gov/cfapps/ipdbproject/iedindex3.cfm?tid=5&pid=5&aid=2&cid=regions&syid=1980&eyid=20
14&unit=TBPD>

168 E1A [online]: International Energy Statistics - Total energy. 2012. WWW:
<https://www.eia.gov/cfapps/ipdbproject/IEDIndex3.cfm?tid=44&pid=44&aid=2>

169 FocusEconomics [online]: Saudi Arabia Economic Outlook. 2016. WWW: <http://www.focus-
economics.com/countries/saudi-arabia>

170 Saudi Power [online]: Saudi Aircon - About. 2016. WWW: <http://www.saudi-power.com/en/Saudi-
Aircon/About>

171 OpenEl [online]: Saudi Arabia - Energy Resources. 2010. WWW: <http://en.openei.org/wiki/Saudi_Arabia>

58



5.5.The export of crude oil

Export of crude oil from Saudi Arabia in 2015 climbed to its highest level in nearly a decade,
currently the country ranks as the largest exporter of crude oil. KSA's crude oil exports in
October rose by 253 000 barrel per dollars from September to 7.364 million barrel per dollars.
Exports data are reported by the Saudi Arabian Monetary Agency. Major export partner is
United States (14 percent of total exports). However, Saudi crude oil is exported mainly to the
Asian part of the world, it is up to 68 % of the total exported quantities. The biggest amounts
are exported to Japan (1.2 million barrel per dollars), China (1.1 million barrel per dollars),
South Korea (0.9 million barrel per dollars) and India (0.8 million barrel per dollars).’> An
interesting observation is the fact that after the crisis in 2008 export to these Asian countries
were bigger that before the crisis as the only destinations in the world. Other relevant partners
are United Arab Emirates, Bahrain, Singapore and Twain. The big change occurred in exports
to Oceania, in 2000 was exported there about 14.38 million barrels, in 2006 it was roughly by
75 % less. In 2013 there was a next small decrease, however, the amount is relatively stable now

around 3 million barrels.

5.6.The price of crude oil

Pricing of crude oil in Saudi Arabia is based on Official Selling Price, OSP. This is determined
on the basis of two indicators. The first is destination of delivery, and the second type of crude
oil. The average value of the price, published by Platts agency, is used for the formation of
prices for the Asian market. For the European market is used Brent Weighted Average, the
weighted average of Brent Crude. This method is used by several major crude oil exporters,
including Kuwait and Iran. The price for export to North America is determined by ASCI index,
before 2012 were used prices of WTI crude oil, but ASCI is regarded as the more meaningful

index.1”® From 2000 to 2008, we could see a continuous rise in prices, which stopped at 96.16

172 Trading Economics [online]: Saudi Arabia Exports. 2010. WWW: <http://www.tradingeconomics.com/saudi-
arabia/exports>

173 ARGUS [online]: Key Prices - ASCI (Crude). 2016. WWW: <https://www.argusmedia.com/Methodology-and-
Reference/Key-Prices/ASCI>
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dollars per barrel for Arab light crude oil, 91.01 for medium crude oil and 87.5 for heavy crude
oil. Subsequent fall in prices was caused by the global financial and economic crisis, specifically
by low economic activity and thus low demand for this commaodity. Since 2009 the prices again
continuously rose, in 2012 the prices ranged at 109 dollars per barrel, until 2013, when the prices
of these three types of crude oil varied between 103-107.14 Over the next 6 months, until
January 2015, the value of Arab light crude oil fell by 57 % to the level of 45.6 dollars per
barrel 1" Two other types of crude oil, whose development was very similar, fell sharply either.
In 2015 the prices decline has been even more dramatic than in 2009. The decline of crude oil
prices continue till today, in early 2016, when it is at the lowest value since 2003 and prices
have fallen below 28 dollars per barrel.1"®

174 statista [online]: Average annual OPEC crude oil price from 1960 to 2016 (in U.S. dollars per barrel). 2016.
WWW: <http://www.statista.com/statistics/262858/change-in-opec-crude-oil-prices-since-1960>

175 OPEC [online]: OPEC Basket Price. 2016. WWW: <http://www.opec.org/opec_web/en/data_graphs/40.htm>
176 Quandl [online]: OPEC Crude Qil Price. 2016. WWW: <https://www.quandl.com/data/OPEC/ORB-OPEC-
Crude-Oil-Price>
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6. The impact of crude oil price fluctuations on Saudi

Arabian economy

In this chapter | explore the relationships between fluctuations of crude oil price and selected
macroeconomic variables of Saudi Arabia. These relationships are expressed statistically. For
this analysis | chose quarterly data on OPEC basket price and various macroeconomic variables
of Saudi Arabia between the years 2010-2015 - nominal GDP, inflation, current account, money
supply and exchange rate SAR/EUR. | selected this period because there have been huge the
price fluctuations, it should show clearly dependency among the variables. In the first quarter
of 2011 the price was at 78.7 dollars per barrel, later the price continued to rise and climbed up
to 120.89. Since mid-2014 crude oil has been undergoing a rout and it just keeps going, in the
fourth quarter 2015 the price even fell to 31.27 dollars per barrel.

Table No. 2: The data of selected variables

Year  |OPEC basket price (dph) [Nominal GDP [Billions of US §) | Inflation (%) | Current account (Billions of US §) [Money supply (%) |Exchange rate SAR/EUR
201001 78.7 127.60 4.30 18.00 6.20 0.1978
a2 72.45 124.40 5.00 12.31 2.87 0.2173
a3 7748 128.70 387 14.48 3.43 0.1954
04 88.99 146.70 5.83 21.96 413 0.2008
201101 111.42 157.30 5.20 36.98 10.17 0.1877
Q2 107.5 166.10 4,70 38.91 15.43 0.1845
a3 101.57 169.70 4.80 37.73 13.27 0.1575
04 106.84 176.80 5.23 44.93 13.37 0.2061
201201 120.83 185.60 333 47.68 12.63 0.1997
Q2 92.99 180.20 5.27 35.62 8.50 0.2118
a3 109.68 183.30 4.23 37.51 10.20 0.2062
04 107.76 185.10 377 39.95 1277 0.2023
201301 107.23 182.60 4.00 31.48 12.57 0.2081
a2 100.78 124.00 3.50 27.44 14.77 0.2039
a3 105.61 187.90 3.57 37.93 14.06 0.1975
04 107.54 183.50 3.10 38.59 11.60 0.1935
201401 104.08 192.30 2.50 26.70 13.20 0.1934
Q2 108.59 151.00 2.67 32,05 12.57 0.1952
a3 94.17 131.50 270 16.12 13.70 0.2119
04 52 171.00 2.63 -1.10 12.57 0.2156
201501 5106 166.80 2.20 12,75 9.87 0.247%
Q2 38.79 168.20 210 -10.10 10.03 0.2383
a3 43.58 165.20 2.20 -11.13 7.93 0.2380
04 3127 135.90 2,33 -13.10 4,07 0.2443

Source: SAMA [online]: Quarterly Statistical Bulletin (Fourth Quarter) 2015. 2015. WWW: <http://www.sama.gov.sa/en-

US/EconomicReports/Pages/QuarterlyStatistics.aspx>
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6.1.The data

The first step that was required to do was to collect data of particular variables. Find figures on
history of OPEC basket price was not hard, many websites have such records including the
official website of OPEC. The macroeconomic variables were another case, especially to find
quarterly frequency of data was difficult. Except nominal GDP, the only source for such
macroeconomic data is Saudi Arabian Monetary Agency, therefore it cannot be compared with
other sources, but as the official one I considered it as the reliable source. Firstly, we look at the

developments of crude oil prices and selected macroeconomic variables over the past five years.

6.1.1. The development of OPEC basket price
Figure No. 10: OPEC basket price 2010-2015
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Source: OPEC [online]: OPEC Basket Price. 2016. WWW: <http://www.opec.org/opec_web/en/data_graphs/40.htm>

The chart above shows the development of OPEC basket price during the last five years, the
price is per barrel. It starts in the first quarter of 2010 when the price was at 78.7 US dollars per

barrel. In the next two quarters the price did not change much, then it started to increase and at
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the end of the year climbed to 88.99. In the year 2011 the price continued increasing and in the
first quarter amounted to 111.42. Then the price began to decline till the end of the year. At the
beginning of 2012 the price started again increasing and in the first quarter was at 120.89 dollars,
what is the greatest value during the measured period. It represents increased by 53.6 % in the
price over the two years. Afterwards OPEC basket price started to decline gradually and at the
end of the year 2012 amounted to 107.76. In the second quarter of 2013 the price dropped to
100.78. In the next quarters the price slightly increased and was around 107.94 dollars per barrel.
But then the price crude oil price began declining sharply and in the fourth quarter of 2014 fell
to 52, thus a lower level than at the beginning of 2010. In 2015 the price has fallen even more
to 31.27 dollars per barrel. So between the years 2013-2015 OPEC basket price fell by 74.13 %.
Over the entire period the price dropped by 60.26 %.

6.1.2. The development of GDP
Figure No. 11: Saudi Arabia's nominal GDP 2010-2015

Nominal GDP (Billions of US $)
200,00
190,00
180,00
170,00
160,00
150,00
140,00
130,00
120,00

oo

Q N

Q N Wz
S 8 N
D 2 D

Source: Bluenomics [online]: GDP nominal total. 2015. WWW:
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From the macroeconomic variables | couldn't don't pick up GDP as probably the most important
indicator. It seems that the GDP development is more or less similar to the development of
OPEC basket price. At the beginning of the recorded period nominal GDP was at 127.60 billion
of US dollars, thereafter at the end of the year 2010 the value increased and represented number
146.70 with a GDP growth rate 4.1 %. That trend continued and the nominal GDP was
constantly increasing till the first quarter of 2012 when amounted to 185.60 billion, at that time
the OPEC basket price was at the maximum - 120.89 dollars per barrel. In the last quarter of
2011 the GDP growth rate was at 10.07 %, it is the highest value for the entire period.
Afterwards, in 2012 values ranged 180-185. At the beginning of 2013 was a smaller decline,
but then again there was an increase. In the first quarter of 2014 nominal GDP reached the
maximum 192.30 billion of dollars, it means that the GDP over the four years increased by 50.70
%. After that, as well as in the case of the price, it began steeply declining. The last reported

value is 159.90. During the selected period nominal GDP of Saudi Arabia grew by 25.31 %.

6.1.3. The development of inflation
Figure No. 12: Saudi Arabia's inflation rate 2010-2015
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Source: SAMA [online]: Quarterly Statistical Bulletin (Fourth Quarter) 2015. 2015. WWW: <http://www.sama.gov.sa/en-

US/EconomicReports/Pages/QuarterlyStatistics.aspx>
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Another important macroeconomic indicator is inflation rate. It is measured in percentage. At
first glance, a correlation between the crude oil prices and inflation is not apparent. Let's look at
it closely. The inflation rate at the beginning of the reported period amounted to 4.30 %. From
this moment the inflation started to grow and soon reached 5.87, concretely in the third quarter
of the year 2010. It is the greatest number for the entire period, it should be noted that at the
same time the price of crude oil was quite low, 77.48 dollars per barrel. Thereafter the inflation
slightly decreased and then increased again. In the first quarter of 2012, when the price was the
highest, the inflation rate was at the level of 5.33 %. In the fourth quarter of 2012 inflation fell
below 4 % for the first time. The following year inflation rate ranged 3-4 %, the price was around
110 dollars per barrel. At the beginning of 2014 inflation declined below 3 %, at that time the
price was still high - 108.17 dollars. The rate was less than 3 % the whole year. Afterwards, in
2015 the price has fallen sharply and the inflation rate has fallen even more, the final reported
number is 2.33 %.

6.1.4. The development of current account

Figure No. 13: Saudi Arabia's current account 2010-2015
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Source: SAMA [online]: Quarterly Statistical Bulletin (Fourth Quarter) 2015. 2015. WWW: <http://www.sama.gov.sa/en-
US/EconomicReports/Pages/QuarterlyStatistics.aspx>
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In the charter is clearly visible that the current account development copies the development of
OPEC basket price. When the price fell the current account fell as well. After a slight decline at
the beginning the value of current account was quickly rising and in the fourth quarter of the
first reported year amounted to 21.96 billion of US dollars. In the following quarters of 2011
the value kept constant growth and the beginning of 2012 reached 47.68 billion, it is the highest
recorded number, at that time OPEC basket price was also at the highest level. Over the two
years current account of Saudi Arabia increased by 164.88 %. That was followed by a decline
and the year after value fell to 31.48. After another decline the value began to rise slightly and
at the end of 2013 was at 38.59 billion. As the price has started sharply falling, the current
account has fallen equally. In the fourth quarter of 2014 the number even fell to minus value,
—1.10 billion of dollars. It continued in 2015 and the drop reached —13.10 billion of dollars.

During the whole period the current account decreased by —172.7 %.

6.1.5. The development of money supply
Figure No. 14: Saudi Arabia‘s money supply 2010-2015
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Money supply is another macroeconomic and financial variable | selected. Its development is
also very similar to the price one. Collected values start at 6.20 % in 2010. In the following
quarter a sudden slump took place and the figure amounted to 2.87 %, that is the lowest value
for the entire period, as we could see before at the same time OPEC basket price fell too. This
was followed by an increase and that trend peaked in the second quarter of 2011 when the
number climbed to 15.43 %, it represents the highest value of the monitored period, the price
was at 107.5 dollars per barrel. Then there was a slight decrease and at the beginning of 2012
the number dropped to 12.63 %, at that time OPEC basket price reached the maximum - 120.89
dollars per barrel. Afterwards, there was a fall followed by a rise, in the second quarter of 2013
the money supply amounted to 14.77 %. Then it has gradually declined, in the third quarter of
the year 2013 the number was at 13.70 %, and as we have seen before that period was followed
by the huge slump in the value and the money supply has fallen to 4.07 %. It is a similar number
as at the beginning.

6.1.6. The development of exchange rate SAR/EUR
Figure No. 15: Exchange rate SAR/EUR 2010-2015
Exchange rate SAR/EUR
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Source: SAMA [online]: Quarterly Statistical Bulletin (Fourth Quarter) 2015. 2015. WWW: <http://www.sama.gov.sa/en-
US/EconomicReports/Pages/QuarterlyStatistics.aspx>
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The development of Saudi Arabian Riyal to EURO exchange rate seems different in comparison
with the other selected variables. From a closer look is obvious that when OPEC basket price
was falling, the exchange rate was rising. The monitored period starts at 0.1978 SAR/EUR. In
the second quarter of 2010 a drop occurred in the price and the exchange rate rose by nearly 10
%. Then it gradually declined and in the second quarter of 2011 reached the minimum, 0.1845
represents the lowest value for the entire period. The significance of this quarter we have seen
before, for example, in the case of money supply during this period was the highest recorded
value. The OPEC basket price was at 107.5 dollars per barrel. The following months, a rising
trend of the exchange rate took place and in the second quarter of 2012 climbed to 0.2118.
Afterwards the exchange rate was almost two years gradually declining till the beginning of
2014 when it began to rise and in the third quarter climbed to 0.2119. At that time the price has
started steeply falling. And as the crude oil price was falling more and more, the exchange rate
was just rising. The highest number was recorded in the first quarter of 2015 - 0.2479. The final
value of which exchange rate SAR/EUR reached is 0.2449. Over the entire selected period the

exchange rate increased by 23.81 %.
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6.2.Modelling the impact of crude oil prices on macroeconomic variables

When the data was collected, the econometric model was finally able to be processed, which
would describe how fluctuations in OPEC basket price affect the macroeconomic variables of
Saudi Arabia. For example, it was assumed that there is a significant relationship between gross
domestic product and the price of crude oil. In order to confirm this assumption and others the
Gretl software was used and performed the statistical tests such as multiple regression analysis,
a statistical process for estimating the relationships among variables.

6.2.1. The interdependence between crude oil prices and GDP

Table No. 3: Multiple linear regression model No. 1

Coefficient | Std. Error t-ratio p-value
const 21.3741 56.4482 0.3787 0.7094
OPEC basket price| 0.283061 0.273902 1.0334 0.3151
Inflation —10.4229 2.68197 —3.8863 0.0011  |***
Current account 0.78155 0.356736 2.1908 0.0419 |**
Money supply 1.60394 0.786945 2.0382 0.0565 |*
Exchange rate 621.612 200.327 3.1030 0.0061  [***
Mean dependent var 170.0750 S.D. dependent var 20.54893
Sum squared resid 1282.788 S.E. of regression 8.441920
R-squared 0.867916 Adjusted R-squared 0.831227
F(5, 18) 23.65548 P-value(F) 2.50e-07
Log-likelihood —81.79937 Akaike criterion 175.5987
Schwarz criterion 182.6671 Hannan-Quinn 177.4740

After estimation of the regression model, it is necessary to evaluate the model quality. In this
case what part of the variance in dependent variable (Saudi nominal GDP) was explained by the
explanatory variables (the selected variables). This question can be answered through goodness
of fit. Goodness of fit can be measured by the coefficient of determination, also called R? or R-
squared. R-squared is multiplied by 100 and it is interpreted in percentage. In general, the higher
the R-squared, the better the model fits your data. If R? is equal to 100 %, then the data fall
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exactly on the fitted line estimated by using least squares. '’ From the results above the
following number has been gained: R?=86.79

It means that 86.79 % variation of OPEC basket price variable was explained by the model. So

model’s quality is high and the data are close to the fitted regression function.

Before | start with the interpretation, it is also necessary to evaluate the quality of the result. For
such reason a p-value helps to determine the significance of the results. Firstly, it must be
considered so called null hypothesis (Ho), it says that there is not correlation between two
variables, in this case between Saudi nominal GDP and OPEC basket price. Always the number

ranges 0-1 and is interpreted in the following way:

p-value < 0.01 - the risk of rejecting Ho, when it is true, is1 %
p-value < 0.05 - strong evidence against the null hypothesis, reject the null hypothesis

p-value > 0.05 - weak evidence against the null hypothesis, do not reject the null hypothesis

The p-value | obtained from the test: 0.551

That is less than 0.05. Therefore the hypothesis is rejected, there is a significant correlation

between these two variables. It is statistically significant.

Regression coefficients represent the mean change in the response variable for one unit of
change in the predictor variable while holding other predictors in the model constant. A linear
regression model with two predictor variables can be expressed with the following equation: Yt

= bo + bixit

After | added the values of OPEC basket price nad the Nominal GDP, the equation looks as
following: Yt =21.3741 + 0.283061x1t

177 Petra Bubdkova: Empirical Research in Economics. 2014. ISBN 9788021325081. p.70
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It says that if all other variables are equal to zero, nominal GDP of Saudi Arabia is 21.374
billions of dollars. Moreover, if the price of crude oil increase by 1 dollar, the GDP will increase
by 0.283061 billions of dollars. Important relationship is between the inflation and nominal
GDP. Macroeconomic theories reveal that inflation tends to boost GDP through encouraging
firms to increase production. However, the result shows that there is a negative relationship
between the inflation and GDP. The potential explanation for the unexpected result could lay

on importation of products from abroad.

6.2.2. The interdependence between crude oil prices and inflation

Table No. 4: Multiple linear regression model No. 2

Coefficient | Std. Error t-ratio p-value
const 5.82017 3.40686 1.7084 0.1048
OPEC basket price | 0.00287857 | 0.0182567 0.1577 0.8765
Current account 0.0706048 | 0.0200007 3.5301 0.0024  |***
Money supply —0.0355146 | 0.0559552 —0.6347 0.5336
Exchange rate 19.3148 15.4262 1.2521 0.2266
Nominal GDP —0.0437734 | 0.0112636 —3.8863 0.0011  |***
Mean dependent var 3.909722 S.D. dependent var 1.246618
Sum squared resid 5.387368 S.E. of regression 0.547082
R-squared 0.849276 Adjusted R-squared 0.807408
F(5, 18) 20.28473 P-value(F) 7.96e-07
Log-likelihood —16.12656 Akaike criterion 44.25313
Schwarz criterion 51.32145 Hannan-Quinn 46.12835

R-squared times 100 is equal: R?~84.92

84.92 % variation of the inflation variable was explained by the model. Quality of the model is

significant.

p-value is very high: 0.8762




It is obvious that Saudi inflation and OPEC basket price are not correlated to each other. The
null hypothesis is not rejected, the price of crude oil has not effect on the inflation. It is useless
to continue in the interpretation, since there is independency. The important variables are GDP
and exchange rate. From the result we see that an increase in GDP causes inflation to decreases.

While an increase in the exchange rate causes inflation to increase.

6.2.3. The interdependence between crude oil prices and current account

Table No. 5: Multiple linear regression model No. 3

Coefficient | Std. Error t-ratio p-value
const —42.9479 31.6933 —1.3551 0.1921
OPEC basket price | 0.398191 0.136315 2.9211 0.0091  [***
Money supply —0.0451494 | 0.512425 —0.0881 0.9308
Exchange rate —180.346 139.365 —1.2941 0.2120
Nominal GDP 0.26936 0.122948 2.1908 0.0419 |**
Inflation 5.79414 1.64135 3.5301 0.0024  |***
Mean dependent var 23.00734 S.D. dependent var 19.63385
Sum squared resid 442.1112 S.E. of regression 4.955980
R-squared 0.950135 Adjusted R-squared 0.936284
F(5, 18) 68.59543 P-value(F) 4.39%-11
Log-likelihood —69.01662 Akaike criterion 150.0332
Schwarz criterion 157.1016 Hannan-Quinn 151.9085

The R-squared number: R?=95.01

The second important relationship is between the exchange rate, inflation and current account.
However, the result is not what is expected from the theory. For instance, it is expected as
inflation increases, the exchange rate to depreciate. Nonetheless, in the regression, it can be seen
the opposite and the reason could be the currency used in the exchange rate.

This is the highest number so far - 95.01 %. The model is definitely appropriate for estimation.

p-value: 0.0091
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It is less than 0.05, even less than 0.01. It means that for sure null hypothesis is not valid.

There is a huge correlation between current account of Saudi Arabia and OPEC basket price.

Regression equation: Yt = —42.9479 + 0.398191xast

If the others variables are zero, the current account is equal to —42.9479. If OPEC basket price
increase by 1 dollar, Saudi current account will increase by 0.398191 billions of dollars. In other
words, if the price decrease by 1 dollar, the current account will decrease by 0.398191. Further,
the relationship between exchange rate and current account balance is in line with the theory.
That is, there is a negative relationship between exchange rate and current account. For instance,
if the exchange rate depreciates the competitiveness of Saudi Arabia in the international market
increases and thereby increases the current account balance. The other important economic
relation is between GDP and current account. The causality between GDP and current account
shows that when everything remaining constant an increase in GDP causes the current account
to increase by 0.2693 units. However, from the conventional macroeconomic point of view, this
may not be the case because current account tends to depend on other factors rather than GDP.
Last but not least, the relation between inflation and current account balance shows a positive
relation. This is particularly truth through the exchange rate channel. For instance, if inflation
increases in Saudi Arabia the riyal depreciates and makes Saudi competitive in the international

market and ultimately increasing the current account balance.

6.2.4. The interdependence between crude oil prices and money supply
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Table No. 6: Multiple linear regression model No. 4

Coefficient | Std. Error t-ratio p-value
const 3.12222 15.2826 0.2043 0.8404
OPEC basket price | 0.0274251 | 0.0758347 0.3616 0.7218
Exchange rate —59.4982 65.5215 —0.9081 0.3758
Nominal GDP 0.116908 | 0.0573587 2.0382 0.0565 |*
Inflation —0.616369 | 0.971123 —0.6347 0.5336
Current account —0.0095484 | 0.10837 —0.0881 0.9308
Mean dependent var 10.42889 S.D. dependent var 3.811013
Sum squared resid 93.49974 S.E. of regression 2.279129
R-squared 0.720101 Adjusted R-squared 0.642351
F(5, 18) 9.261770 P-value(F) 0.000168
Log-likelihood —50.37338 Akaike criterion 112.7468
Schwarz criterion 119.8151 Hannan-Quinn 114.6220

R-squared: R?=72.01

72.01 % variation of the inflation variable was explained by the model. It is obvious that this

model is not so strong as the above ones.

p-value: 0.7218

As before in the case of inflation, there is not correlation between Saudi money supply and

OPEC basket price. Thus the null hypothesis is valid and there is not reason to continue in the

interpretation. Here money supply does not seem to be affected by the variables except GDP.

The result here is in line with the economic theories. The money supply is exogenously

determined by the central bank irrespective of the level of the variables stated.
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6.2.5. The interdependence between crude oil prices and exchange rate

Table No. 7: Multiple linear regression model No. 5

Coefficient | Std. Error t-ratio p-value

const 0.159371 | 0.0385443 4.1347 0.0006  [***
OPEC basket price | —0.00049419 | 0.00024106 | —2.0501 0.0552 |*

4
Nominal GDP 0.000560637 | 0.000180677 3.1030 0.0061  [***
Inflation 0.00414792 | 0.00331284 1.2521 0.2266
Currentaccount | —0.00047194 {0.000364704 | —1.2941 0.2120

6
Money supply —0.00073622{0.000810757| —0.9081 0.3758

5
Mean dependent var 0.208308 S.D. dependent var 0.017739
Sum squared resid 0.001157 S.E. of regression 0.008017
R-squared 0.840134 Adjusted R-squared 0.795727
F(5, 18) 18.91892 P-value(F) 1.33e-06
Log-likelihood 85.22566 Akaike criterion —158.4513
Schwarz criterion —151.3830 Hannan-Quinn -156.5761

R-squared: R?=84.01

84.01 % variation of the exchange rate variable was explained by the model. The model seems

statistically significant.

The p-value I got from the test: 0.552

The number is less than 0.05, the hypothesis is not valid, OPEC basket price affects exchange

rate SAR/EUR. There is dependence between these two variables.

The linear regression is expressed by the following equation: Yt =0.159371 — 0.000494194xst
In the case that other variables are zero, the exchange rate is equal to 0.159371. If OPEC basket
price increase by 1 dollar, exchange rate SAR/EUR will decrease by 0.000494194. Theory states

that when crude oil price increases, crude oil exporting country's currency appreciates. However,
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the regression result shows that the crude oil increases, the exchange rate depreciates, which is
the opposite of what the theory states. The possible reason could be the exchange rate taken here
and the currency used in the international crude oil market. The exchange rate taken in the
regression is between riyal and euro, while crude oil is traded using dollar. The second important
relationship is between the exchange rate, inflation and current account. However, the result is
not what is expected from the theory. For instance, it is expected as inflation increases, the
exchange rate to depreciate. Nonetheless, in the regression, it can be seen the opposite and the

reason could be the currency used in the exchange rate.
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Conclusions

Crude oil has a dominant role in the economy of Saudi Arabia. It determines both internal
economic development and its position in international economic relations. From this the
advantages and vulnerabilities of the economy of this country emerge. This means that any
fluctuation in price or quantity of extracted crude oil will affect the international economic
position of this country and its political and socio-economic development. Saudi Arabia
represents a significant country of the developing world. With regard to the high crude oil
reserves and its extraction it occupies an irreplaceable place in the global economy. Crude oil
also identifies its key importance in geopolitical approaches to major world political and
economic forces. Given that crude oil will remain number one strategic source of energy and
very important raw material for the development of the chemical industry for the foreseeable
future, Saudi Arabia stand at the forefront of political and economic interests of all the major
centers of the developed world.

Fiscal policy in crude oil exporting countries (such as Saudi Arabia) has major importance and
its fiscal policy decisions have a major impact on the performance of its economy (GDP, current
account) and also influences the development of advanced economies (through commerce of
recycling crude oil profits and through financial channels). Fiscal policy of Saudi Arabia has its
specific problems (uncertain crude oil revenue is not endless and depends on external demand).
This fiscal policy has to cope with these problems both in the long term (fiscal sustainability),
and in the short term (macroeconomic stability and fiscal planning). Relevant institutions are
addressing these issues as follows: a-by forecasting crude oil prices, b-by setting up crude oil
stabilization and savings funds, C-compliance with certain fiscal rules. It must be said that the
fiscal policies of Saudi Arabia in case of rising crude oil prices is accompanied by restrictive
monetary policy, otherwise it would cause a sharp increase in prices (inflation). Sometimes we
can say that the fiscal policy of the petroleum exporting countries should be more moderate,
although the pressure on public spending has been considerable especially in times of high crude
oil prices. This pressure was a result of reflection on the distribution of crude oil profits across
the population, the need for developing social and physical infrastructure and international

debate on global imbalances, and saving crude oil revenue for future generations in the long
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term.

Recently Saudi Arabia has faced huge challenges in its fiscal policy because of a sharp decrease
in crude oil prices. Based on the conducted analysis | found that there is a significant correlation
between the crude oil price and GDP of Saudi Arabia, if the price of crude oil increase by 1
dollar, the GDP will increase by 0.283061 billions of dollars. Furthermore that Saudi inflation
and the price of crude oil are not correlated to each other. Also there is a huge correlation
between Saudi Arabian current account and OPEC basket price. If the price increase by 1 dollar,
the current account will increase by 0.398191 billions of dollars. As in the case of inflation,
there is not correlation between Saudi money supply and OPEC basket price. OPEC basket price
affects exchange rate SAR/EUR as well, if the crude oil price increase by 1 dollar, exchange
rate SAR/EUR will decrease by 0.000494194.
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