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Abstract

With the developing technology, use of energy and especially consumption of oil are increasing in industri-
alized countries. Oil use is very important for the growth of economies and development of countries. Changes
in oil prices affect country economies deeply. An increase in oil prices, especially for an oil importer country, is
considered as a negative indicator of that country’s external balance. Thus, Turkey’s economy which oil importer
is also affected by changes in oil prices. In recent years, sharp increases and decreases in oil prices have attracted
the attention of policy makers and macroeconomists and many researches have been made on the macroeco-
nomic impact of oil prices. In this study, it has examined the relationship between economic growth, consumer
price index, producer price index, BIST100 index and industrial firms’ stocks with oil price using quarterly data
for the period 2014Q1-2019Q4 in Turkey. Granger causality analysis was used in the model part of the study.
As a result of the study, one-way relation was found from oil prices to economic growth, consumer price index,
producer price index and industrial firms’ stocks. In addition, a one-way relationship was found from BIST100
index to oil prices.
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Oz

Gelisen teknoloji ile birlikte sanayilesmis tilkelerde enerji kullanimi ve 6zellikle de petrol titketimi giderek

artmaktadir. Ekonomilerin biiyiimesi ve {ilkelerin kalkinmasi adina petrol kullanim1 ¢ok 6nemli bir konumda-
dir. Petrol fiyatlarindaki degisiklikler iilke ekonomilerini derinden etkilemektedir. Ozellikle petrol ithalatgist bir
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iilke i¢in petrol fiyatlarinda meydana gelecek bir artis, o tilkenin dig dengesine iliskin olumsuz bir gosterge ola-
rak kabul edilmektedir. Dolayistyla petrol ithalatcis: olan Tiirkiye ekonomisi de petrol fiyatlarindaki degisimler-
den etkilenmektedir. Son yillarda petrol fiyatlarindaki keskin artiglar ve azalislar politika yapicilarin ve makro
iktisatcilarin dikkatini ¢ekmis ve petrol fiyatlarinin makroekonomik etkisi konusunda ¢ok sayida aragtirmaya
yapilmustir. Bu ¢aligmada Tiirkiyeden 2014Q1-2019Q4 donemine ait iiger aylik veriler kullanilarak petrol fiyat-
lar1 ile ekonomik bilyiime, enflasyon ve hisse senetleri arasinda iligki incelenmistir. Caligmanin model kisminda
Granger nedensellik analizi kullanilmistir. Caligmanin sonucunda petrol fiyatlarindan ekonomik biiyiimeye, tii-
ketici fiyat endeksine, iiretici fiyat endeksine ve sanayi firmalarinin hisse senetlerine dogru tek yonde bir iliski;
BIST100 endeksinden petrol fiyatlaria dogru ise tek yonlii bir iliski oldugu tespit edilmistir.

Anahtar Kelimeler: Petrol Fiyatlari, Enflasyon, Ekonomik Biiyiime

JEL Codes: Q43, E31, F43

Introduction

Energy in the globalizing world appears as an increasingly important concept. An important rea-
son for this is that it is a basic factor in realization of production as well as labor and capital. Depen-
ding on the fact that energy is a production factor, it shows how important it is to capture the com-
petitive advantage in international trade and to use it as an economic threat.

Petroleum, one of the primary energy sources, consists of a combination of the Latin word petro
(stone) and oleum (oil). Crude oil, one of the greatest riches of the earth, is a liquid substance with
organic components extracted from underground through exploration and production.

Petroleum has become a basic input for economic activities since the 19th century, when its use
as an energy source began to spread. The distribution of oil is heterogeneous as it is valid for almost
every natural resource in the world. While the Middle East, Central Asia and Latin America are the
regions with the most oil reserves, the countries with developed industry and the highest oil con-
sumption do not have sufficient reserves. This situation causes oil trade to take place intensely.

Energy - especially oil - is one of the most major raw materials in a modern economy. While
petroleum products are generally used in transportation and energy extraction, it is also used in the
manufacture of petrochemical products. Therefore, oil price is one of the key prices in the interna-
tional economy and is widely used as a reference value for other energy sources (Korhonen & Led-
yaeva, 2010: 849).

Some economic recessions have been observed in response to the increase in oil prices since the
second half of the 19th century. The sudden rise of oil prices and the contraction of oil supply in 1973
caused serious inflation and stagnation in the world.

The fact that the Petroleum Exporting Countries (OPEC) used oil as a threat for political inte-
rest in 1973 caused the worldwide energy problem to arise. The 1973 oil crisis led to both a rise of oil
price and the emergence of the energy supply security problem. This situation has caused countries
to pay more attention to energy security and turn to alternative energy sources. On the other hand,
while the increase in oil price provides capital flow to petroleum exporting countries as petroleum

360



Finansal Arastirmalar ve Calismalar Dergisi ¢ Cilt: 12 * Sayi: 23 * Temmuz 2020 ss. 359-382

dollar, economic growth slows down with the increase in manufacture in oil importing countries.
The slowdown in the economic growth of developed countries, especially with the rising oil price,
led to the acceleration of the unemployment rate and the contraction of the world economy along
with inflation. Therefore, as seen in the 1973 oil crisis, increases in oil prices have a positive effect on
the economies of oil-exporting countries, while it has a negative impact on the economies of oil-im-
porting countries.

Strong increases in the oil price are usually accepted to have major effects on both economic ac-
tion and macroeconomic politics. For oil-importing countries, fluctuations in oil prices significantly
affect the economic policies to be implemented.

Rising of oil prices influence potential manufacture in the economy. In fact, increases in oil pri-
ces are evaluated as an indication of an rise in shortage in the economy, meaning that oil will be less
existing in the market. Since oil is a basic input in manufacture, it also causes an impact on decrea-
sing labor productivity in the next period (Jbir & Ghorbel, 2009, 1041). The higher oil prices strongly
reduce income and employment, for several reasons. The rise in oil prices increases the all price le-
vel above a level that can be supported by the available money stock(Pierce ve Enzler, 1974, 36-38).

Rising oil prices both reduce economic growth and increase inflation. Higher prices for crude are
followed, almost likewise, by rises of oil products, such as gasoline and heating oil, used by consu-
mers(Cologni & Manera, 2008, 857).

Located between the oil importing countries and targeting a high economic growth rate Turkey’s
dependence on foreign energy is realized approximately 74% (TPAO). This high foreign dependency
in energy causes the economy of the country to be significantly affected with fluctuations in energy
prices. The fluctuation in the barrel price of oil, which has about 31% of the total demand for primary
energy type, is to affect the total energy import cost to a large extent.

In this study, It was investigated the interaction between oil prices and producer price index(PPI),
consumer price index(CPI), economic growth(GDP), BIST100 index(BIST) and shares of industrial
companies located in the BIST(SIC) the help of Granger causality test using quarterly data for the pe-
riod 2004Q1 - 2019Q4 in Turkey. Since the BIST Industrial Index variable and producer price index
have not been used in any study before, it is expected to contribute to the literature.

1. Petroleum Market and Prices

Historical sources show that oil was first searched and used with branches of bamboo tree in
China around 400 BC. This strange sticky and black substance found in the following centuries has
been used in the field of health in Asia and Europe. The modern petroleum industry began to take
shape with the discovery in the mid-19th century in USA, and then the use of petroleum and its de-
rivatives became widespread.

The color of the oil can be dark yellow, green, khaki, brown, dark brown or black. This shows
the quality of the oil. Quality is determined by a measuring unit called API. As gravity increases, the
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density gets smaller and the quality of the oil increases. The heavy (low gravity) petroleum is dark
brown or black, while the light (high gravity) petroleum is light brown, yellow or green. While heavy
products such as asphalt are obtained from low gravity oil, light products such as jet fuel, gasoline,
gas oil and diesel are obtained from the refining of high gravity oil.

Petroleum has entered human life as a source of energy for the purposes of warming and enligh-
tenment. With the technological developments and especially the use of internal combustion engi-
nes, the vital and economic role of oil has increased. Increasing the need for oil also increased the oil
exploration efforts; new reserves were found over time. More than half of the world’s oil reserves are
in the Middle East. Because the Middle East resources are very close to the surface and almost all of
the reserves are defined.

The unbalanced distribution of oil reserves and the steady increase in oil demand in the course of
economic growth have increased the strategic importance of oil. Thus, the oil market has developed
very rapidly with the industrialization process since the 19th century. After World War I, giant oil com-
panies were established in the world. The most important of these are BP, Shell, Mobil, Exxon, Gulf,
Texaco and Chevron, known as Seven Sisters. The Organization of the Petroleum Exporting Count-
ries(OPEC), which is the most important producer organization of the world, was established in 1960
in Baghdad with the participation of Iraq, Iran, Venezuela, Saudi Arabia and Kuwait (OPEC, 2018).
OPEC has 71,8% of world oil reserves as of 2018 and realizes 41,4% of world production (BP, 2019).

The proven total reserve amount of oil, which is used as the most energy source in the world, is 1.729
billion barrels as of 2018. Approximately 48,3% of this oil reserve amount belongs to Middle Eastern
countries. The Middle East countries are followed by South and Central America countries with a rate
of 18,8% and North America with a rate of 13,7%, respectively. In terms of countries, it is seen that the
countries with the highest oil reserves are Venezuela with 17,5% and Saudi Arabia with 17,2% (BP, 2019).

Figure 1 : Distribution of proved reserves in 1998, 2008 and 2018(%)
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At the end of 2018, oil reserves increased by 2 billion barrels compared to 2017 and reached 1,730
billion barrels. The worldwide R / P ratio shows that oil reserves accounted for 50 years of current
manufacture in 2018. Regionally, Europe has the lowest (11 years), while Central and South America
have the highest R / P ratio (136 years). OPEC countries have 71,8% of worldwide oil reserves. Ve-
nezuela is the country with the most oil reserves worldwide. Venezuela has about 17.5% of the wor-
1d’s oil reserves. Venezuela is followed by Saudi Arabia with 17.2%, Canada with 9.7%, Iran with 9%
and Iraq with %8.5, respectively.

Figure 2: Reserves-to-production (R/P) ratios
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Production amount of oil in the world was 4.4 billion tons in 2018. When oil production sha-
res are analyzed, it is seen that OECD member countries produce approximately 1.2 billion tons and
non-OECD countries produce approximately 3.2 billion tons. However, it is seen that OPEC count-
ries produce approximately 1.8 billion tons, while countries other than OPEC countries produce ap-
proximately 2.6 billion tons. When analyzed by country, it is seen that the country producing the
most is USA with 670 million tons of production. The USA is followed by Saudi Arabia with 578 mil-
lion tons and Russia with 563 million tons, respectively. Venezuela, which has the highest proven oil
reserves in the world, has a production amount of 77 million tons in 2018 (BP, 2019).

It is used for many purposes such as heating, transportation and industrial by refining the pet-
roleum and making it more useful. For different purposes, oil was consumed around 4.6 billion tons
worldwide in 2018. OECD countries used 2.2 billion tons of consumption, while non-OECD count-
ries used 2.4 billion tons. When we look at the oil consumption amounts regionally, the region with
the highest oil consumption is the Asia Pacific region. The total consumption value of the Asia Pa-
cific region is approximately 1.7 billion tons in 2018. The reason for the high oil consumption in
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this region is that they use a lot of oil due to the developed industries of China, Japan, India and
South Korea. Asia Pacific region is followed by North America with 1.1 billion tons of consump-
tion and Euro-Eurasia regions with 742 million tons of consumption. According to the 2018 data on
the countries’ oil consumption shares, the country with the highest consumption was the USA with
919.7 million tons. The USA is followed by China with 641.2 million tons and India with 239.1 mil-
lion tons, respectively. Turkey has made the oil consumption in 2018 to 48.6 million tons (BP, 2019).

On the other hand, when oil prices are analyzed over the years, it is seen that oil prices rose to
the highest level with 110.8 USD in 2012. In the following years, it is observed that it has decreased
due to crises between countries. Today, oil prices are also used as a tool used by countries to harm
each other economically. The excessive decline in oil prices puts countries such as Saudi Arabia, Rus-
sia and Iran in a difficult situation, which are of great importance for the economies of oil exports.

Global oil markets have seen major ups and downs in recent years. In the first half of 2018, the
positive outlook in global growth data supported oil prices with the decision of OPEC and Russia
to cut back the supply. In addition, the US administration’s announcement that it would withdraw
its country unilaterally from the nuclear agreement called the Joint Comprehensive Plan of Acti-
on(JCPOA) in May, strengthened this trend. However, this trend is provided to reduce the intake of
8 countries including Turkey which bought 85 percent of oil exported from Iran six months ended
with the exemption. In addition to this exemption, exacerbation of concerns about global economic
growth and trade wars accelerated the decline in oil prices. According to the BP 2019 report, oil pri-
ces, which were 50.57 USD in 2018, fell below 25 USD in March 2020. Undoubtedly, Coronovirus,
which started in Wuhan city of China at the end of 2019 and spread all over the world, had an effect.

Table 1: Brent Oil Prices (US dollars per barrel)

2000 2001 2002 2003 2004 2005 2006
22,58 19,35 30,12 30,30 40,38 58,34 58,96
Brent Oil 2007 2008 2009 2010 2011 2012 2013
Price
($/bbl) 93,68 35,82 77,91 93,23 108,09 110,80 109,95
2014 2015 2016 2017 2018 2019 2020 March
55,27 36,61 54,96 66,73 50,57 67,77 22,39

Source: TCMB, EVDS
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Figure 3: Brent Oil Prices’s Figure
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2. Oil Prices and Developments in Turkey

Turkey does not have the rich in oil reserves, although as being rich in terms of energy source
and geographically close to the oil reserves.However, in terms of Turkey’s geographical structure it is
costly in oil exploration. MTA(General Directorate of Mineral Research and Exploration) and TPAO
(Turkish Petroleum Corporation) which established in 1954 started to oil exploration in Turkey. In
addition, domestic and foreign investors are given the right to seek oil with the production privile-
ges given by the state.

Turkey, along with industrialization, especially after World War II has been affected by economic
developments. Hydraulic and thermal power plants were established as prepared in the 1947 Deve-
lopment Plan, and efforts were made to increase coal, lignite and oil production. Then it was formed
public institutions such as Directorate of State Hydraulic Works, Turkey Petroleum Corporation,
Prime Minister’s Atomic Energy Commission, Turkey Coal Enterprises, Cukurova Electricity Ano-
nim Company, Kepez and Antalya Air Power Plants. In addition, in 1957, the oil law was changed to
give foreign investors the right to refine.

Oil consumption is closely related to the economies of countries. The level of industrialization of
countries is closely related to how much oil they use, rather than how much oil reserves or how many
populations they have. For this reason, oil consumption is higher in industrialized countries. Indust-
rialized countries consume the most energy in the world. Because in these countries, there is a great
need for energy for the continuation of economic growth and high living standards of people. Deve-
loping countries group located in Turkey, the energy needs for economic development and growth
in each period. Turkey’s highest share in energy consumption is oil with data rates 48,6’l1tk% accor-
ding to the 2018 BP(BP, 2019). Between the years 2013-2018 in the following Table 2 provides infor-
mation on oil in Turkey.
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Table 2: Some Indicators of Petroleum in Turkey (million tonnes)

2013 2014 2015 2016 2017 2018 2019

Consumption 36.5 37.2 44.0 474 49.2 48.6 -
Export 8.3 9.2 10.8 9.6 10.1 8.8 14.2
Imports 320 325 39.6 40.1 426 38.7 447
Production 21.5 20.1 27.8 287 289 25.0 347
Price($) 108.62 109.35 71.88 43,80 49.40 65.50 68.24

Source: BP, EPDK, TCMB

Turkey is quite a difference between consumption and production of oil. The main reasons for
this is rising of the population, rising energy demand and insufficient to Turkey’s oil reserves. While
the imported crude oil was 32 million tons in 2013, it increased by 6.7 million in 2018 and reached
38.7 million tons. On the other hand, while 8.3 million tons of oil had exported in 2013, 8.8 million
tons of oil was exported in 2018. Turkey imports more oil from Russia, Iran and Iraq in 2018, while
more oil exported to Egypt, Spain and Malta (Table 2).

Turkey has a share of approximately 1% of the world consumption of oil according to the data
in the BP 2019 report. Turkey’s oil consumption decrease of 1,2% compared to 2017 and realized as
48.6 million tons (BP, 2019).

Global oil markets have seen major ups and downs in recent years. With the decisions taken re-
garding the supply of oil by OPEC and Russia, the sanctions of the USA to Iran and the start of trade
wars, the prices of oil prices have constantly fluctuated. Turkey is also influenced by international
price volatility of the oil market. The depreciation of the Turkish lira against the US Dollar also mul-
tiplied this effect during the year. The crude oil price in international markets, which was sold at an
average of $ 108.6 a barrel in 2013, declined in the following years and decreased to $ 65.5 in 2018.

Turkey as a high dependence on foreign in terms of sources of primary energy realize a large
amount of the foreign trade deficit and current account deficit for. Therefore, while the develop-
ments in global energy prices reflect directly on the country’s energy bill and foreign financing ne-
eds, they put additional pressure on Turkish financial assets. Although there has been a sharp dec-
line in oil prices in recent years, there has been no decrease in consumers, but an increase has been
observed. As a result, it can be said that the increase in the exchange rate has been effective especi-
ally since the last quarter of 2013. This situation can be explained as follows. While it was 1 USD =
2.03 Turkish Lira in the last quarter of 2013, it was 1 USD = 5.79 in the last quarter of 2019. In other
words, the US dollar appreciated by 185% against the Turkish lira compared to 2013. On the other
hand, oil prices decreased by 37% compared to 2013. To summarize, despite the 37% decrease in oil
prices, the 185% increase in the exchange rate did not decrease the oil consumption costs for consu-
mers (TCMB, EVDS).
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According to Turkey’s foreign trade data, Turkey’s the most oil imports have been made in Rus-
sia share of with 25% in 2018 Turkey has imported 9.7 million tons of oil from Russia. Russia is fol-
lowed by Iran with 18% and 7.1 million tons, and Iraq with 17% and 6.6 million tons, respectively. On
the other hand, when the export data is analyzed, it is seen that the highest export in 2018 was Egypt
with a rate of 10%. Turkey, Egypt in 2018 was approximately 941 thousand tons of oil exports. Tur-
key, followed by Egypt has the largest amount of exports 874 thousand tons and 508 thousand tons of
Malta and Spain, respectively. After Egypt, the highest export was made to Spain with 874 thousand
tons and Malta with 508 thousand tons respectively (Table 3).

Table 3: Petroleum Import and Export Quantities by Country in 2018 (Tonnes)

Imports Export
Total Share (%) Total Share (%)

Russia 9.758.156 25,21 Various countries* 2.339.465 26,36
Iranian 7.109.530 18,37 Egypt 941.328 10,61
Iraq 6.613.428 17,08 Spain 874.594 9,85
India 4.305.242 11,12 Malta 508.132 5,73
Saudi Arabia 1.934.475 5,00 USA 380.792 4,29
Greece 1.914.539 4,95 Russia 291.263 3,28
Kuwait 1.436.721 3,71 Gibraltar 250.206 2,82
Kazakhistan 1.214.449 3,14 K.K.T.C 241.463 2,72
Israel 898.834 2,32 Italy 236.763 2,67
Italy 742.640 1,92 Netherlands 231.102 2,60
Others 2.783.440 7,18 Others 2.579.908 29,07
Total 38.711.454 100 Total 8.875.016 100

*It refers to the fact that the country of export is more than one.
Source: EPDK, Petroleum Market Sector Report, 2018

3. Literature Review

The fact that the relationship between oil prices and macroeconomic variables began to take a po-
pular place in the literature begins with the study put forward by Hamilton in 1983. Hamilton stated
that there was an rise in oil prices in general before the economic recessions in the USA after the se-
cond world war, but it did not mean that only oil prices caused this stagnation. However, Hamilton
revealed that the correlation between oil prices and economic recession was statistically significant
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but unimportant for the period 1948-1972. It has provided evidence to support the idea that oil pri-
ces were a contributing factor in at least some of the stagnation in the USA before 1972 (Hamilton,
1983, 228).

Keane and Prasad investigated the relationship between oil price shocks and employment, real
wages using OLS estimation method. As a result of the study, they found the effect of oil price rises
on total employment negative in the short term, while they found insignificant in the long term (Ke-
ane & Prasad, 1991).

Mork et al. analyzed the relationship between oil prices and GDP by using data from the USA,
Canada, Japan, Germany, France, England and Norway countries for the period 1948-1988. As a re-
sult of the study, the relationship between oil prices and GDP was found to be significant and nega-
tive in most countries (Mork et al., 1994).

Uri examined the effects of oil prices on agricultural employment by using Granger causality
method, using data from the USA for the period 1947-1995. As a result of the study, There was found
a negative relationship between oil prices and agricultural employment(Uri, 1996).

Papapetrou investigated the dynamic relationship between oil prices and interest rate, employ-
ment, stock prices, economic activities using the data from 1989-1999 period with the help of a mul-
tivariate vector-autoregression (VAR) model. As a result of the study, it was revealed that oil price
changes played an important role in affecting economic activity and employment, and a positive
change in oil prices decrease stock returns (Papapetrou, 2001, 531).

Leblanc and Chinn investigated the relationship between oil prices and inflation using augmen-
ted Phillips curve, using quarterly data from the USA, Britain, Germany, France and Japan for the
period 1980-2001. They found that oil price rises had a moderate effect on inflation in the USA, Ja-
pan and Europe, a 10% rise in oil prices led to approximately 0.1-0.8 points direct inflationary rises
in the USA and the European Union (Leblanc & Chinn, 2004, 2).

Jimenez-Rodriguez and Sanchez examined the effects of oil price shocks on the real economic ac-
tivities of the main industrialized countries by establishing both linear and nonlinear models using
multivariate VAR analysis method. They were found a negative relationship between oil prices and
GDP in all importing countries but Japan(Jimenez-Rodriguez & Sanchez, 2005, 201).

Olomola and Adejumo investigated the relationship between oil prices and GDP, inflation, real
exchange rate, money supply with the help of the VAR model method and using quarterly data from
the Nigerian economy for the period 1970-2003. As a result of the study, they revealed that oil prices
don’t affect GDP and inflation, but affect the real exchange rate (Olomola and Adejumo, 2006, 28).

Celik and Cetin examined the relationship between oil price and GDP, interest rates, consumer
price index(CPI), current account balance, stock market index with the help of VAR model, using
quarterly data from Turkish economy for the period 1997-2006. As a result of the study, they found
the positive effect of oil price rises on CPI, current account deficit and stock market index. They also
found the negative effect of oil price rises on GDP and interest rate.
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Narayan et al. investigated the relationship between oil prices and exchange rates using genera-
lized autoregressive conditional heteroskedasticity (GARCH) and exponential GARCH (EGARCH)
models, using daily data from the Fiji Islands for the period 2000-2006. They revealed that the rise in
oil prices caused national currencies to appreciate (Narayan et. Al. 2008, 2686).

Farzenegan and Markwardt examined the dynamic relationship between oil price shocks and im-
portant macroeconomic variables with the help of VAR model in Iran. They revealed that positive
and negative shocks in oil prices significantly increased inflation. They also found a strong and po-
sitive relationship between positive changes in oil prices and industrial production growth (Farzene-
gan & Markwardt, 2009, 134).

Du et al examined the relationship between oil price and macroeconomy with the help of multi-
variate vector autoregression (VAR) method using monthly data from 1995-2008 in China. As a re-
sult of the study, they found that oil price significantly affected economic growth and inflation, and
the effect was not linear. They also found that China’s economic activity did not affect oil price (Du
etal. 2010, 4142).

Ono analyzed the relationship between oil prices and exchanges with the help of VAR model and
monthly data from 1991-2009 from BRIC countries. As a result of the study, it has been revealed that
there is a positive relationship between oil prices and stock returns in China, India and Russia (Ono,
2011, 29).

Ghosh examined the relationship between oil prices and exchange rates with the help of GARCH
and EGARCH models, using daily data from India for the period of July 2007 to November 2008. It
was concluded that the increase in oil price caused the Indian currency to depreciate against the US
dollar (Ghosh, 2011).

Ghalayini investigated whether there is an interaction between oil prices and economic growth
with the help of Granger causality analysis using quarterly using data from 2000 - 2010 in G-7,
OPEC, Russia, China and India countries. As a result of the study, there was no causal relationship
between oil prices and economic growth except G-7 countries, whereas G-7 countries revealed that
there is a one-way relationship from oil prices to GDP (Ghalayini, 2011, 127).

Jayaraman and Lau analyzed the relationship between oil prices and economic growth with the
help of fully modified OLS (FMOLS) analysis and Granger causality analysis for the period of 1982-
2007 from Fiji, Samoa, Solomon Islands, Tonga and Vanuatu. As a result of the study, they revealed
that there is no causality between the variables in the long term, but there is a causality from oil pri-
ces to economic growth in the short term (Jayaraman & Lau, 2011, 152).

Altintas examined the relationship between oil prices and exports, real exchange rate with help of
ARDL method and causality test using quarterly data for the period 1987-2010 from Turkey. It has
been revealed that there is a bidirectional causality relationship between oil prices and exports. There
also was found a positive relationship between oil prices and exports (Altintas, 2013, 1).
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Sek et. al. analyzed the effects of changes in oil prices on inflation using the annual data from
1980-2010 period from the countries with high and low oil dependence, using the autoregressive
distributed lag ARDL model. As a result of the study, they concluded that the change in oil prices in
the countries with low oil dependence had a direct effect on inflation, but in countries with high oil
dependence, the change in oil prices had an indirect effect on inflation (Sek et al. 2015, 630).

Nusair investigated the relationship between oil price shocks and GDP with the help of nonli-
near cointegration autoregressive distributed lag (NARDL) method in the Gulf Cooperation Coun-
cil (GCC) countries. As a result of the study, a positive relationship was found between oil prices and
GDP (Nusair, 2016).

Alper et al. examined the effect of changes in oil prices on the profitability of companies opera-
ting in Borsa Istanbul (BIST) industrial sector. they revealed that oil price changes have a significant
and negative effect on firm profitability.

Choi et al. analyzed the relationship between oil prices and inflation using Weighted Least Squ-
ares (WLS) method using the data from 1970-2015 in seventy-two developed and developed count-
ries. They found that the 10 percent increase in oil prices increased the effect of domestic inflation by
about 0.4 points and this effect ended two years later (Choi et al. 2017, 1).

Bala and Chin investigated the asymmetrical effects of oil price changes on inflation with the help
of autoregressive dispersed lag (ARDL) dynamic panel method in Algeria, Angola, Libya and Nige-
ria. They concluded that positive and negative changes in oil prices had a positive effect on inflation
(Bala & Chin, 2018, 1).

Bayraktutan and Solmaz analyzed the effect of oil prices on inflation with the help of panel data
analysis method, using annual panel data from 1993 to 2017 in the twenty countries that imported
the most. They revealed that oil prices had a stimulating effect on inflation (Bayraktutan and Sol-
maz, 2019, 279).
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Table 4 : Findings of the Studies in the Literature

Name of The Study Variables Method Result
While there was found the
The Employment and Wage impact of oil price increases
Effects of Qil Price Shlocks: A Oil Price, OLS Estmation | ®@ totg.l employment
Sectoral Analysis Emplovment Rate, Method negative in the short term,
- Real Wage there found it insignificant
KEANE & PRASAD(1991) in the long term.
Macroeconomic Responses to
Oil Pn'cellncreases and — There was found a negative
Decreases in Seven OECD Oil Price, . . . . .
C . Correlation Analysis | relationship between oil
ounfries GDP -
) prices and GDP.
MORK et. al. (1594)
Changing Crude Qil Price
Effects on US Agricultural oo There was found a negative
Oil Prices, . o .
Employment . Granger Causality | relationship between oil
Agricultural . .
- Employment Method prices and agricultural
URI(1996) employment.
Oil Price Shocks, Stock Market,
Economic Activity and Oil Price Multivariate Vector- | There was found a negative
Employment in Greece ] ' Autoregression relationship between oil
Stock Returns i ; )
- (VAR) prices and stock retums.
PAPAPETROU (2001).
Do High Ol Prices Presage
Inflation? The Evidence from There was found a posifive
G-5 Countries Oil Price, Augmented Phillips N Posih
. relationship between oil
) Inflation Curve rices and inflation
LEBLANC & CHINN (2004) P :
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(Ol Prics Shocks and Real GDP
GTDE?D;?EEE;%E:?;T: ot Oil Prica Multivariats Vector | Thers was found & nsgative
N ) N CDP = Autorsprassion(VAE) | relationship between oil
JIMENEZ-RODRIGUEZ & Mathod pricas and GDP
SANCHEZ(2003)
(4l Price Shock and
}rhcrna{nn‘z?:;;::ﬂ:nrmas = D%Er;ca Multivariats Veetor | The oil prices don't affact
e Inflati : Autorsgrassion(VAE) | GDP and inflation, but affect
) ntlstion, Meathod the real exchangs rata.
OLOMOLA & Ezal Exchangz Rate
ADETUMOZ006)
Thearz was found a positive
Maerosconomic Impacts of Oil D'IGE%H’ rellannnshép betwesn .-:-11
Prices: An Empirical A prices and consumesr prics
Annlication for Turkish Intarast Ratas, Multivariats Vactor | index, currant account defict
AFP E . Consumer Price Index, | Autoregression (VAF) | and stock market indsxand a
. m:_mm} Currant Account Mathed nagative rzlationship
CELIK & CETY 2007) Balance, Stock Markst betwzen oil pricss and GDP,
e Indax interast rate.
Undarstanding the 04l Prica-
Exchangz Fate Manus for the Thers was found & nesstive
Fiji Is-la.uds Exgzﬂupz?lz:av GARH,;IIG_ ﬁﬁm relationship between ol
NARAYAN st al.(2008) - o prices and exchange rate
Thev ravealad that positive
Tha Effacts of Oil Prica Shocks and neeativa shocks in oil
on tha Iranian Economy (il Prics, ey prices significantly increasad
I B Multivariats Vactor . N
- nflation, Autoregrassion (VAR) inflation. Thers also was
FARZANEGAN & Industrial Production | -‘_'.I;thn 3 s found positiva relationship
MARKWARDT (200%) Growth o betwaen positive changes in

oil pricas and industrial
production growth
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Tha Falationship Batwasn il
Price Shocks and China's

Amnalyziz of Dvnemic Capsahty

ALTINTAS {2013)

Macro-Economy: An Empirical 04l Prica, Multivariate Vactor Thay found that odl price
Analvziz Inflation, Autoreeression sigmificantly affected Chinds
- GDP Growth (VAR histhod S0omodmic growth.
DU at. al. {20100
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hlark=tz in BRIC 04l Prica, . . . .
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S {v i io i stock retums.
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Exemining Crude Oil Price— e
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- ica Wi ael i Ta = AT 2 =L
0l Pm.e_ olatility Exnchangs Fatss (GARCH) md prices and sxchange gates.
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(4l Price and Economic Growth Fully MMedified QLS
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A Comparative Stody on the
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4. Data and Methodology

4.1. Data Description

In this study, It was investigated the interaction between oil prices and GDP, consumer price in-
dex, producer price index, BIST100 index, BIST industrial index the help of Granger causality test
using quarterly data for the period 2004Q1 - 2019Q4 in Turkey. The data were obtained from the
TCMB electronic data distribution system (EVDS). Among the variables used in the study, the eco-
nomic growth variable is included in the model inspired from Hamilton (1983, 2003), Mork et al.
(1994), Jimenez-Rodriguez and Sanchez (2005), Du et al. (2010), Ghalayini (2011), Jayaraman and
Lau (2011)from studies; consumer price index variable, Chinn & Leblanc (2004), Olomola & Ade-
jumo (2006), Farzenegan & Markwardt (2009), Du et al. (2010), Sek et al. (2015), Choi et al. (2017)
and Bala & Chin (2018) from studies; and BIST100 index variable was included in the model, ins-
pired by Papapetrou (2001) and Ono (2011) ‘s work. Another variables used in the study is the BIST
industrial index variable and producer price index. Since the BIST industrial index and producer
price index variables have not been used in any study before, it is expected to contribute to the litera-
ture. The variables in the model are shown in Table 5 below.

Table 5: Variables in Model

Symbols Variables Explanation
opP Oil Price Brent petrol spot FOB price
GDP GDP Quarterly GDP values
CPI Consumer Price Index A measure of the average change over time in the prices paid by con-
sumers
PPI Producer Price Index A price index that me;ilgzeuscte}i ?Z:iiifrc:j;)ﬁs in prices received by
SIC BIST Industrial Index Stocks of industrial companies in BIST
BIST BIST100 Index BIST100 closing prices

In the analysis part of the study, causality between oil prices and each of the other variables was
examined. Diversity causality tests are used to test the causality relationship between the two variab-
les. Granger causality test, Sims test, Geweke-Meese-Dent test, Pierce-Haugh test and Geweke tests
are usually used causality tests. In the study, Granger causality test was used. The Granger causality
test is preferred over other causality tests because of its simple and easy application and some impli-
cations in the test result.

4.2. Granger Causality Tests

Granger causality test was used in the analysis part of the study. This test was preferred because
there is a relationship between the two variables and it is one of the most effective tests that test the
direction of the relationship (Granger, 1969).
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The hypotheses of the test and the equations used in the calculation are as follows (Granger, 1969).
H,: It is not Granger reason.

H : It is Granger reason.

m m m m
Y=Y qk j+ X Y j+ &Xe =2 _ @k i+ X, b¥e i+ &)

j=L"1

m m m m
V.= EJ’:LEJ'Xf—_i' + E_i':]. d_i'}rf—_i' + ¥ = EJ-=LE;X:-; + ZFLdJ.Fr_j. + 1.2

In the equations above, a, b, ¢, d show the coefficient of lags, m the length of lag, and &t and nt
are error terms.

The Granger causality test tests whether the lagged values of the independent variables before the
error terms in equations 1 and 2 are equal to zero. According to the hypothesis established bilaterally,
it is determined whether causality is unilateral or mutual. In the first equation, if b values are different
from zero at a certain level of significance, it is expressed as “Y causes X*, in other words, “Y, is Gran-
ger cause of X, This means that there is a one-way relationship from Y, to X..

On the other hand, if ¢ values differ from zero at a certain level of significance, it is expressed as
“X, causes Y, in other words, “X is Granger cause of Y. This means that there is a one-way relati-
onship from X to Y,

When these two conditions are valid, if both the b and c coefficients are different from zero, both
Yt the Granger cause of Xt and Xt are expressed as the Granger cause of Yt . Here, mutual, in other
words, bidirectional causality is mentioned. If the conditions are not valid and the coefficients b and
c are not different from zero, it means that the two variables are not the cause of each other, in other
words, Yt and Xt are independent series (Granger, 1969).

4.3. Results

The data set must be stable to perform the Granger causality test. The Extended Dickey-Fuller
(ADF) unit root test was used to test the stability of these variables before moving on to the economet-
ric analysis part of the study. Before performing the unit root test, it was examined whether there were
fragility in the series due to the crises experienced in the period covered by the study (Figure 4).
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Figure 4 : Fragility of The Series
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When the graphics of the series in the model in Figure 4 are analyzed, it is seen that there are vul-
nerabilities in the graphics of the series in the period in 2004Q1-2019Q4. For this reason, it is more
appropriate to examine the unit root test with a break here. Break unit root test results are shown in
Table 5 below.

Table 6: ADF Test Statistic Results

Variable Trend Specification ADF;;:; sta- eotare Prob.
1% 5% 10%

op Trend and Intercept -5.61 -5.34 -4.85 -4.60 <0.01

logGDP Trend and Intercept -6.51 -5.34 -4.85 -4.60 <0.01

CPI Intercept -6.97 -4.94 -4.44 -4.19 <0.01

PPI Intercept -7.09 -4.94 -4.44 -4.19 <0.01
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SIC Trend and Intercept -5.18 -5.06 -4.52 -4.26 <0.01

BIST Trend and Intercept -5.66 -5.34 -4.85 -4.60 <0.01

When Table 6 is examined, it is seen that the variables in the model are stationary, in other words,
there is no unit root. Therefore, it has been observed that there is no obstacle to apply the Granger
Causality analysis to test the existence of the relationship between variables.

In the Granger causality test, the optimal lag length for each variable is determined using infor-
mation criteria such as Akaike, Schwarz and Hannan-Quinn. In this study, the appropriate delay len-
gth in the Granger causality analysis was determined using the Schwarz information criterion. Here,
according to Schwarz Hannan-Quinn criteria, which gives the minimum delay value according to
the stinginess principle, the delay length was chosen as 1 (Gujarati, 2003).

Table 7: VAR Lag Order Selection Criteria

[VAR Lag Order Selection Criteria

[Endogenous variables: SIC OIL CPI LOGGDP PPI BIST
[Exogenous variables: C

Sample: 2004Q1 2019Q4

Included observations: 61

Lag LogL LR FPE AIC sC HQ
0 -1888.917 NA 3.87et19 62.12843 62.33606 62.20980
1 -1620.338 475.5181 1.90et16 54.50287 55.95626* 55.07247*
2 -1576.445 69.07753 1.51et+16 54.24408 56.94323 55.30191
3 -1526.521 68.74689* 1.05e+16* 53.78758* 57.73249 55.33363

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

Granger causality test results of 1 delay length determined according to Schwarz and Hannan-Qu-
inn information criteria are shown in the Table 8 below.

Table 8: Granger Causality Test Results

Causality Direction Test Statistics Prob. Conclusion
OPaSsIC 3.788 0.0516* H, rejected.
SICaOP 1331 0.2486 H, not rejected.
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OPa CPI 5.696 0.0170 H, rejected.
CPIaOP 0.045 0.8310 H, not rejected.
OP alog(GDP) 3.711 0.0540* H, rejected.
Log(GDP) a OP 1.121 0.2897 H, not rejected.
OP a PPI 4450 0.0349 H, rejected.
PPIa OP 0.033 0.8540 H, not rejected.
OP a BIST100 0.429 0.5124 H, not rejected.
BIST100 & OP 3.129 0.0769* H, rejected.

*H, is rejected at 10% significance level.
The number of observations is 61.
H_: It is not Granger reason. H : It is Granger reason

When Table 8 is analyzed, one-way causality relationship between oil prices and both consumer
and producer price index has been determined. In other words, it has been determined that there is
a one-way relationship from oil prices to consumer price index and producer price index. This re-
sult was similar to the results of the studies of Celik ve Cetin(2007), Leblanc & Chinn(2004), Farze-
negan & Markwardt(2009), Du et al. (2010), Sek et. al.(2015), Choi et al.(2017), Bala & Chin(2018)
and Bayraktutan & Solmaz(2019).

A causal relationship has been determined between oil prices and economic growth. It is seen
that oil prices are the Granger causes of economic growth at the level of 10% significance, but eco-
nomic growth is not Granger caused by oil prices. Therefore, one-way relation has been found from
oil prices to economic growth. This result was similar to the results of the studies of Celik & Ce-
tin(2007), Oksiizler & Ipek(2011), Mork et al.(1994), Jimenez-Rodriguez & Sanchez(2005), Du et
al.(2010), Ghalayini(2011), Jayaraman & Lau(2011)and Nusair(2016).

Causality has been determined between oil prices and BIST100 index. It is seen that oil prices are
the Granger causes of the BIST100 index at the level of 10% significance, but the BIST100 index is not
Granger caused of oil prices. Therefore, one-way relation has been found from BIST100 index to oil
prices. This result was similar to the results of the studies of Celik & Cetin(2007), Papapetrou(2001),
Ono(2011) and Syzdykova(2018).

Finally, it has been observed that there is a causality relationship between oil prices and stocks of
industrial companies operating in Borsa Istanbul at the level of 10% significance. It has been deter-
mined that the oil prices are the reason for Granger of the stocks of the industrial companies opera-
ting in Borsa Istanbul but not the opposite. In other words, a one-way relation has been found from
oil prices to the stocks of industrial companies.

5. Summary and Conclusions

Energy consumption is of great importance in the economic growth and development processes
of the countries. The development and growth of the global market day by day makes energy a more
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important input position in terms of the production input required for increasing the market shares
of the countries. Oil, which has an important place in energy resources, has an important effect on
the growth rates and economic stability of countries. The concept of oil is increasing its importance
not only in terms of countries but also in terms of human needs. This situation has been valid since
the existence of humankind.

Due to the limited production of oil, which has a significant share in primary energy sources,
changes in oil prices have important effects on economic growth. Changes in oil prices affect count-
ries differently. While the increase in oil prices will increase economic growth in oil exporting count-
ries; In oil importing countries, it causes increase in production costs, increase in general level of pri-
ces, increase in unemployment and economic weakening.

Turkey due to a booming economy and growing energy needs, is one of the countries that used
to be concentrated in oil and oil derivatives. The increase and decrease of oil price is many effects on
macroeconomic variables in Turkey due to the high dependence on foreign energy. In this context, It
was tested causal relationship between oil prices and economic growth, consumer price index, pro-
ducer price index, BIST100 index and stock index of the located industrial companies in the BIST
using quarterly data for the period of 2004Q1-2019Q4.

As a result of the study, a one-way relation has been determined from oil prices to economic
growth, consumer price index, producer price index and stocks of industrial companies in Borsa Is-
tanbul. On the other hand, a one-way relationship has been determined from the BIST100 index
towards oil prices.

Finally, energy and especially oil, together with the growing importance for the national eco-
nomy, developing country group located in Turkey, to reduce dependence on foreign energy and to
work on national resources is an intense orientation. Oil exploration studies in the Eastern Mediter-
ranean in recent years are the clearest example of this. Along with petroleum exploration works, in-
vestments in renewable energy sources and investments in domestic technology open the way and
many energy investments are made.

References

ALPER, Deger. AYDOGAN, Ebru. OZKAN, Nesrin & KARA, Esen. (2016). The Effect of Oil Prices on Firm’s
Profitability: An Application on Borsa Istanbul, Muhasebe ve Finansman Dergisi. 151-162.

ALTINTAS, Halil. (2013). The Relationship between Oil Prices, Export and Real Exchange Rate in Turkey:
Bounds Testing Approach and Analysis of Dynamic Causality. International Journal of Management
Economics and Business, 9(19).

BALA, Umar & CHIN, Lee. (2018). Asymmetric Impacts of Oil Price on Inflation: An Empirical Study of Afri-
can OPEC Member Countries. Energies. 11(11).

BAYRAKTUTAN, Yusuf & SOLMAZ Ali Riza, (2019). Oil Price and Inflation Relation: Panel Data Analysis For
Selected Petroleum Importer Countries. KOSBED, 37, 279-291.

BELKAR, Rochelle. COCKERELL, Lynne & KENT, Christopher. (2007). Current Account Deficits: The Austra-
lian Debate. Central Bank of Chile Working Papers.

380



Finansal Arastirmalar ve Calismalar Dergisi ¢ Cilt: 12 * Sayi: 23 * Temmuz 2020 ss. 359-382

BROWN, Stephen P.A. & YUCEL, Mine K. (2002). Energy Prices and Aggregate Economic Activity: an Interp-
retative Survey. The Quarterly Review of Economics and Finance, 42(2), 193-208.

CELIK, Tuncay & CETIN Ahmet. (2007). “Macroeconomic Impacts of Oil Prices: An Empirical Application for
Turkish Economy, Selguk Universitesi Sosyal Bilimler Meslek Yiiksek Okulu Dergisi. 10(1-2), 97-115.

CHOI, Sangyup. FURCERI, Davide. LOUNGANI, Prakash. MISHRA, Saurabh & POPLAWSKI-RIBEIRO,
Marcos. (2017). Oil Prices and Inflation Dynamics: Evidence from Advanced and Developing Econo-
mies. IMF Working Paper, 55.

COLOGNI, Alessandro & MANERA, Matteo. (2008). Oil Prices, Inflation and Interest Rates in a Structural Co-
integrated VAR Model for The G-7 Countries. Energy Economics, 30(3), 856-888.

DU, Limin. HE, Yanan & WEI, Chu. (2010). The Relationship Between Oil Price Shocks and China’s Macro-E-
conomy: An Empirical Analysis, Energy Policy, 38, 4141-4151.

FARZANEGAN, Mohammad R. & MARKWARDT, Gunther. (2009). The Effects of Oil Price Shocks on the Ira-
nian Economy. Energy Economics, 31, 134-151.

GHALAYINI, Latife. (2011). The Interaction between Oil Price and Economic Growth. Middle Eastern Finance
and Economics, 13, 127-141.

GHOSH, Sajal. (2011). Examining Crude Oil Price-Exchange Rate Nexus for India during the Period of Ext-
reme Oil Price Volatility. Applied Energy, 88(5), 1886-1889.

GRANGER, C.WJ. (1969). Investigating Causal Relations By Econometric Models and Cross-Spectral Methods.
Econometrica, 37(3): 424-438.

GUJARATI, Damodar N. (2003). Basic Econometrics. McGraw Hill. Singapure.

HAMILTON, James D. (1983). Oil and the Macroeconomy Since World War II. Journal of Political Economy,
91, 228-248.

HAMILTON James D. (2003). What is an Oil Shock?. Journal of Econometrics, 113(2), 363-398.

JAYARAMAN, Tiru &LAU, Evan (2011). Oil Price and Economic Growth in Small Pacific Island Countries.
Scientific Research, 2, 153-162.

JBIR, Rafik & ZOUARI - GHORBEL, Sonia. (2009). Recent Oil Price Shock and Tunisian Economy. Energy Po-
licy, 37(3), 1041-1051.

JIMENEZ-RODRIGUEZ, Rebeca & SANCHEZ, Marcelo. (2005). Oil Price Shocks and Real GDP Growth: Em-
pirical Evidence for Some OECD Countries, Applied Economics, 37, 201-228.

KEANE, Michael & PRASAD, Eswar. (1991). The Employment and Wage Effects of Oil Price Shocks: A Sec-
toral Analysis. Institute for Emprical Macroeconomics Federal Reserve Bank of Minneapolis Research
Department.

KORHONEN, Tikka & LEDYAEVA, Svetlana. (2010). Trade Linkages and Macroeconomic Effects of The Price
of Oil. Energy Economics, 32(4), 848-856.

LEBLANC, Michael. & CHINN, Menzia D. (2004). Do High Oil Prices Presage Inflation ? The Evidence from
G-5 Countries. SCCIE Working Paper.

MORK, Knut A. et. al. (1994). Macroeconomic Responses to Oil Price Increases and Decreases in Seven OECD
Countries. International Association for Energy Economics, 15(4), 19-35

NARAYAN, Paresh Kumar, NARAYAN, Seema & PRASAD, Arti. (2008). Understanding the Oil Price-Exc-
hange Rate Nexus for the Fiji Islands. Energy Economics, 30(5), 2686-2696.

NUSAIR, Salah (2016). The Effects of Qil Price Shocks on the Economies of the Gulf Co-Operation Council
Countries: Nonlinear Analysis. Energy Policy, 91, 256-267.

OLOMOLA, Philip A. & ADEJUMO, Akintoye V.. (2006). Oil Price Shock and Macroeconomic Activities in Ni-
geria. International Research Journal of Finance and Economics, 3, 28-34.

38l



Kemal AKA

ONO, Shigeki. (2011). Oil Price Shocks and Stock Markets in BRIC. The European Journal of Comparative Eco-
nomics, 8(1), 29-45.

PAPAPETROU, Evangelia. (2001). Oil Price Shocks, Stock Market, Economic Activity and Employment in Gre-
ece. Energy Economics, 23, 511-532.

PIERCE, James L. & ENZLER, Jared J. (1974). The Effects of External Inflationary Shocks, Brookings. Papers on
Economic Activity, 1, 13-61.

SEK, Siok Kun. TEO, Xue Qi & WONG, Yen Nee. (2015). A Comparative Study on the Effects of Oil Price Chan-
ges on Inflation. Procedia Economics and Finance, 26, 630-636.

URI, Noel. (1996). Changing Crude Oil Price Effects on US Agricultural Employment. Energy Economics, 18,
185-202.

Internet References

BP. (2019), BP Statistical Review of World Energy. 68th Edition. https://www.bp.com/content/dam/bp/busi-
ness-sites/en/global/corporate/pdfs/energy-economics/statistical-review/bp-stats-review-2019-oil. pdf

THE CENTRAL BANK OF THE REPUBLIC OF TURKEY(TCMB), Electronic Data Delivery System(EVDS),
https://evds2.tcmb.gov.tr/

TURKEY PETROLEUM CORPORATION(TPOA), http://www.tpao.gov.tr/

382



