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ABSTRACT

EXAMINATION OF THE EFFECTS OF CHANGE IN GLOBAL METAL
PRICES ON TURKISH BASIC METAL PRODUCTION AND EXPORTATION

Balik¢ioglu, Cem
M.Sc., Department of Economics
Supervisor: Assoc.Prof.Dr.Esma Gaygisiz Lajunen

March 2018, 107 pages

The basic metal production industry constitutes up 11% of Turkish manufacturing
industry which makes it the second largest industry in manufacturing after food
manufacturing with 15.6%. Basic metal production is the second largest industry for
Turkish export and import, with 11-13% and 11-14% share respectively. However,
the literature lacks studies in terms of the effects of change in basic metal prices on
basic metal production industry in Turkey. The thesis contributes to literature by
explaining the effects of global price changes on Turkish metal production industry
and the effects of Turkish basic metal production industry to global basic metal
prices. The thesis also investigates the volatility impact of global variables on basic
metal production in Turkey. The methodology starts with the vector autoregression
models, proceeds with the interpretation of impulse response functions, and the
evaluation of forecast error variance decompositions. Examination period is
considered as from January, 2005 to December, 2016. The thesis concludes that there
is a significant effect of global metal prices on Turkish basic metal production. In
addition, Turkish basic metals export volume affects global scrap prices. It is also
concluded that the basic metal prices are the main driver on scrap price changes. Also,
evidence is found on the volatility effect of the exchange rate and basic metal price
on Turkish basic metal production.

Keywords: Basic Metal Production Sector, Export, Vector Autoregression, Impulse

Response Function, Variance decomposition
iv
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GLOBAL METAL FIYAT DEGISIKLIKLERININ TURK METAL
ENDUSTRISINE VE ITHRACATINA OLAN ETKILERININ INCELENMESI

Balik¢ioglu, Cem
Yiiksek Lisans, Iktisat Bolimii
Tez Yoneticisi: Dog.Dr.Esma Gaygisiz Lajunen

Mart 2018, 107 sayfa

Metal iiretim endiistrisi Tirkiye {iretim sektoriiniin %11’ini olusturmakta ve
%15.6’lik paya sahip olan gida liretiminden sonra ikinci sirada gelmektedir. Ana
metal liretim endiistrisi ihracat ve ithalat hacminde sirasiyla %11 ila %13, ve %11 ila
%14°1iik paylar ile Tirkiye’nin ihracat ve ithalat pazarlarinda ikinci biiyiik endiistri
olmaktadir. Fakat, buna ragmen litaratiir kiiresel fiyat degisikliklerinin ana metal
tiretimine etkilerini incelemede yetersiz kalmaktadir. Bu tez metal fiyat
degisikliklerinin Tirkiye ana metal {iretimine ve ayni1 zamanda Tiirkiye ana metal
tiretiminin kiiresel fiyatlara olan etkilerini incelemektedir. Caligma ayni zamanda
kiiresel degiskenlerdeki dalgalanmalarin ana metal endiistrisi tizerindeki etkilerini de
incelemektedir. Bunlar1 incelemekte kullanilan metodoloji vektor otoregresif siirecler
ile baslayip, etki tepki fonksiyonlarmin degerlendirilmesi ve varyans dagilimi
metotlarini kullanmaktadir. Calisma donemi 2005 Ocak ile 2016 Aralik arasindadir.
Yapilan calisma kiiresel fiyatlarin Tiirkiye ana metal iiretimini etkiledigini
gostermektedir. Ayni sekilde Tiirkiye ana metal sanayi ihracatinin da kiiresel hurda
fiyatin1 etkiledigi gbzlenmistir. Ayrica, ana metal fiyatlarinin hurda fiyat1 izerinde
direkt bir etkisi oldugu belirlenmistir. Ek olarak, doviz kuru ve global ana metal
fiyatlarindaki dalgalanmalarin Tiirkiye ana metal sanayine anlamli bir etkisi oldugu
gorilmiistiir.

Anahtar Kelimeler: Metal Uretim Endiistrisi, Ihracat, Vektdr Otoregresyon, Etki

Tepki Fonksiyonu, Varyans dagitma
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CHAPTER 1

INTRODUCTION

One of the key drivers of the economic strength of a developing country is the
manufacturing industry growth. The manufacturing industry is a wide definition,
which is composed of many sub-sectors from high value-added ones such as
machinery, automotive etc. to quite basic products such as chemicals. However,
despite whether a high value-added product or not, commaodities are frequently used

as an input for majority of these sub-sectors.

As being the raw material for majority of the industries, price movements of the
commodities are often analyzed and studied in the economics literature. Price
movements of the commodities and the correlations between each other, the analysis
of the reasons behind the price movements in terms of interest rate and fuel prices are
important studies, which are very common in economics. As understood from the
studies, the prediction of commodity price trends is vital for many industries. Hence,
many of the studies are used to predict the price movements.

Within those commodities, besides gold, silver, or oil, other major inputs such as iron,
copper, nickel etc. have important place since they are used initially for the metal
industry and afterwards those products are reused for many other industries. From
fork to automobile and, from buildings to computers; the metal industry outputs are
utilized. As a result, the metal outputs can be observed every day and everywhere in

our environment.

The metal industry itself already has a critical role in the economic growth of the
major steel producer countries like China, Japan, and the US. Besides the basic metal

industry, since the outputs of basic metal industry are used in many other industries,
1



they are also important for the countries such as Germany, and UK in which
automobile production is an important part of the economy. Reason behind that is the
major part of an automobile is steel, aluminum, and plastics with 70%, 6% and 7%
respectively. (Kishida). Hence, metal price movements might have important effects

on the manufacturing industry in general.

In literature, impact of a change in the input price on a country’s production or the
production related variables are not commonly analyzed. This thesis creates a
significant difference by being the first study examining those effects on basic metal
industry of Turkey and outcomes of the changes in the global metal prices or the

volatility in global basic metal price levels.

In order to reach a concrete outcome, the thesis starts with introductory sections
explaining the definition of basic metals, how they are produced and what their usage
areas are. Next, the importance of basic metal production industry for Turkey’s GDP,
manufacturing industry and net exports are evaluated; the role of Turkey in metal
production is assessed and it is followed by explaining the importance of the scrap
metal discussion. Finally, short summary of outcome is delivered. Then the thesis
proceeds with the literature review and the importance of this thesis for the economics
literature for Turkey. In chapter “data, variables and methodology”, initial hypotheses
list is shared, the data is explained, the model is described and preliminary tests are
run. Afterwards, results are shared in three sections as ‘the effect of global basic metal
price changes on Turkey’, ‘the effect of Turkey in the global price changes’ and ‘the

effect of price volatilities on Turkey’. Finally, concluding remarks are shared.

1.1.BASIC METALS

Basic metals include industrial ferrous and non-ferrous metals except for precious
metals. Basically, they can be defined as copper, lead, nickel, aluminum, iron and
steel. In addition to those, there are metals which are low in volume such as tin,
tungsten, molybdenum, tantalum, cobalt, bismuth, cadmium, titanium, zirconium,
antimony, manganese, beryllium, chromium, germanium, vanadium, gallium,

hafnium, indium, niobium, rhenium and thallium, and their alloys. Major focus of
2



this thesis will be mainly on iron and steel, secondly on aluminum, copper, lead and
nickel. According to the data from Morgan Stanley, in the world, the production
volume of aluminum is 197.1 Mt, followed by Copper 20.8 Mt, Zinc 13.7 Mt, Lead
5.2 Mt, Nickel 2.1 Mt in 2017, while the production is 1.629 Bt for crude steel and
45.8 Mt for the stainless steel in 2016 according to Credit Suisse and International
Stainless Steel Forum.

Stainl:;;SSSteel; Aluminum; Copper; 20,8
7,1/ Zinc; 13,7 Lead; 5,2
Nickel; 2,1

Crude Steel;
1629

Figure 1. Distribution of Basic Metal Production in the World

Iron and Steel: Iron and steel are the most traded and produced metals in the world.
Their usage area is so wide that many products in our environment contains iron and
steel. Besides, steel is an iron alloy with combination of carbon, manganese,

chromium.

Aluminum: Aluminum is the second most consumed and produced metal after iron
and steel. Its end use area is very wide from transportation to consumer durables.
Mostly China is mostly dominating aluminum production in the world. The
production process is not simple like the other materials; aluminum cannot be used
from its ore since it is very reactive. After a couple of processes, it is produced from
bauxite which is a combination of different minerals. Bauxite is first turned into

alumina then to aluminum.



Copper: Copper is a soft, malleable and ductile metal which is one of the metals that
is directly usable in metallic form in its nature. It is a so good conductor of heat and

the electricity that major usage areas are the building materials and electrical wires.

Zinc: Zinc is mainly used for galvanizing because of its corrosion resistance. It is a
less dense material compared to iron. It is not only used as an individual metal but

also used as an alloy, ‘brass’ which includes 3-45% zinc.

Lead: Lead is a soft metal with high density and low melting point. It is the metal
with highest recycling rate, which means not only primary ore is used but also scrap

is used to produce final product. Lead is mostly used in batteries.

Nickel: Nickel is one of the four ferromagnetic elements in room temperature. Nickel
is used to produce alloys especially the stainless steel. In addition, it is common to

use Nickel in corrosion resistant plating.

1.2. THE BASIC METALS IN PRODUCTION
1.2.1. The General Production Process & Supply Chain

The main raw materials of the basic metal industry are iron ore, copper, aluminum,
lead, zinc and nickel for integrated plants and the scrap for semi integrated plants.
Integrated plants can use basic metals directly to produce their output while semi
integrated plants do not have the capability to use basic metals but instead they use
scrap. So like iron ore, nickel or copper, the scrap is another important input for the
metal industry. Despite it is a mixture of many metals, scrap has a completely
different market in the world. Turkey is a major importer for scraps since there is no
tax for it.

In metal market, there are three key players. Intermediate firms, final metal producers
and purchasers. There are firms who supply basic metals like iron ore or scrap but

those will be evaluated as the left side of the supply chain and will kept out of scope.



Supply chain of the market can be depicted as followed:

] Final Metal
Product Producers

i

Purchasers- End
Manufacturing >l custo-

Firms/Construction mers

Intermediate -
goods producers

Iron
Ore,
copper,

nickel,
etc.

Figure 2. Supply Chain of the Basic Metal Production

Intermediate Firms: They purchase basic metals or scrap and produce intermediate
product for final metal product producers like HRC (Hot rolled coil), CRC (Cold
rolled coil) etc. HRC and CRC are main input for steel, pipe and profile producer
firms which do not have their own facility to produce HRC or CRC, in other words,

firms with semi integrated plants.

Final Metal Product Producers: For the integrated plants, they either purchase the
basic metals from the firms who have basic metal reserves or they process basic
metals if they have reserves for themselves. If they are semi integrated, they purchase
scrap and produce final product like pipes, profiles, rebar etc.

Purchasers: Those are the firms who purchase final metal product and produce the
final product to be sold to the end customers such as cars, machinery, durable goods

etc. Output of those firms are generally the consumers.

As a result, the output is produced in three ways: the first one is by using raw metals
such as iron ore, the second is by using scrap and third is by using both. The plants
which use raw metals can produce intermediate goods such as billets and sell it to
final metal producers or they can directly produce the final output such as rebar.
Semi-integrated plants can only use scrap and produce rebar, billets, other semi-
finished or finished output. Then, finished products are purchased from the

manufacturing firms and reprocessed and sold or directly used.
5



Depending on the type of output, the final products are used in the manufacturing
firms or in the constructions. At the end, the households are the main purchaser from
those manufacturing or construction firms. The houses, cars, durable goods such as

refrigerator, machines are the final outputs that are purchased by the end customers.
1.2.2. Steel production process

Comparing the production rates and the shares of basic metals, the steel has a huge
share in the world’s basic metal production. That is why some detail on the steel

production would be helpful to understand its process.

The steel production includes 5 main steps; raw material processing, steel making
and casting, hot rolling, cold rolling and strip processing. Last three steps are to
differentiate steels into different usage types. Majorly the steel is already produced at
the end of step 2. The steel production processes are not similar in every plant, and
the differentiation results from step 1. Before steel making and casting, the iron ore
is melted in basic oxygen furnace or in electric arc furnace. However, there are
companies that does not have the basic oxygen furnace. Such firms usually produce
steel out of scraps because the scrap can be melted in the electric arc furnaces. Plants
that can use iron ore are called integrated, the rest are called semi-integrated plants
as mentioned in the thesis before. This differentiation is highly important because the
iron ore and scrap markets are different so that it can lead to high profitability

differences between plants.

1.3. THE USAGE AREAS OF BASIC METALS

Copper is the mostly used in wire and cables which includes numerous electrical
equipment, it is also an important input for the buildings which are mostly used as
corrosion resistant in roofs, flashings, rain gutters, domes, spires etc. This is the
reason of being the most common usage areas are equipment and the building
construction. Other usage areas are infrastructure, industrial and transportation

especially in electrical engines.



As it is stated before, Zinc is not used individually for an end product, but they are
mostly used to create alloys and also galvanizing the final products of other mines.

Half of the zinc produced is used in galvanizing.

Lead is not widely used for different type of products. In industry, its main usage is
lead acid batteries. It can be also used for corrosion resistant coating for iron and

steel.

Nickel is mostly used in engineering, metal goods such as stainless-steel production,
transport and tubular products, electronics such as batteries, and the construction

industry.

Aluminum usage is highly common in many production lines. Major usage is in
transportation and construction, while the electrical engineering products are also

important end use market for aluminum.

Steel is differentiated in three products, flat, long and tubes. 50% of total demand is
for long, 40% for flat and 10% for tubes in 2016.

Construction is the most important area for steel. However, percentage of usage in
industries varies depending on the type of steel. Long products are used in
construction in 75% of the time. On the other hand, the ratio of flat products used in

automotive is 15% compared to 7% for long products.

Additionally, 94% of total steel is carbon steel, while 2.5% is engineering and 2.5%

is stainless steel.

Figure 3 shows the details of the usage areas for every basic metal. Due to the timing
of the reports for individual basic metals, data is not gathered from the same year.
Data for copper is from ICSG for 2014. Data for zinc is from International Lead &
Zinc Study Group for 2017. Data for lead is from International Lead & Zinc Study
Group for 2011. Data for nickel is from Nickel Institute. Data for aluminum is from

CRU group for 2016 and data for steel is from world steel association.
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Figure 3. Share of End Use of Basic Metals (Copper,2014-Zinc,2017-
Lead,2011-Aluminum, Steel, 2016 and Nickel 2014)

Details on the leading miner, producer countries for basic metals and the leading

firms can be found in the Appendix.



1.4. THE IMPORTANCE OF THE BASIC METALS FOR TURKEY
1.4.1. Importance in the Manufacturing Industry, and GDP

Industrial production and the manufacturing is an important factor in GDP not only
for major industrialized countries’ but also for Turkey. Considering that Turkey is
still a developing country, the investments and the changes in the manufacturing
industry have an important role for further growth. That is why the improvements or
the developments in the manufacturing industry directly affect GDP through an effect
of per capita consumption, earning, savings and many more important factors for a

country.

GDP generated by the manufacturing industry explains the importance of this
industry in Turkish economy. Figure 4 shows the share of the manufacturing in
Turkish GDP from 2003 to 2015. Share of the manufacturing in Turkey’s GDP is
quite stable and in between 27 to 31% through these years. There is an increase from
2009 to 2011 in the share of manufacturing while it stabilizes around 29% after 2012.

40%

35%
31%

30% 28% gy 29% 28% 28% 5y, 29% 29% 29% 29% 29%
25%
20%
15%
10%
5%
0

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(r)

Share of Manufactoring in GDP

X

Figure 4. Share of Manufacturing in Turkish GDP (Turkstat)

From Figure 5, the share of the manufacturing in European countries can be seen
for 2015. While Czech Republic, Finland, Germany and Italy has an important



share of manufacturing in GDP, there are countries with low share such as Norway,

Denmark, and Netherlands etc.

0,
40% 35%

a.
5 .. 34%  34%
O 35% 31%
‘o0 30%
oo 26%
£ o 24%  20%  24%  23% 34
3]
£ 20% 17%
§ 15%
s 10%
Q
s 5%
&
0%
g & ) S & . N B
NS fz> 2 & O N 0 (‘ @ R\
N X & X ‘—P ¢ > & NG N K
Qg,Q <& & 23 < ® ’&z‘ 0«5\ X
& W

v

Figure 5. Share of Manufacturing in GDP in European Countries in 2015
(Eurostat)
Due to the size of manufacturing in GDP, the forecast and the examination of
variability in production in the manufacturing is a critical aspect. One of the most
important components in manufacturing is the basic metal production sector with
approximately 11% of total manufacturing business in Turkey; which can also be

seen in Figure 6.
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Figure 6. Share of Basic Metal Industry in Manufacturing Industry (Turkstat)
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However, the share of basic metals in the manufacturing industry in European
countries is not as large as Turkey. While Norway and Finland have a large share in
their manufacturing industry: Netherlands, Denmark and France have quite small

share of basic metal production in the total manufacturing industry.
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Figure 7. Share of Basic Metals in Manufacturing in Some of European
Countries in 2015 (Eurostat)
In addition, basic metal production is the second largest industry in the manufacturing
after food production with a share of 15.4%. Motor vehicle production is at third place
with 9.5%, textile production as fourth place with 8.4% and clothing products is fifth
with 6.1%.

Figure 8 shows the share of different industries in manufacturing in Turkey. 5

industries constitute up the 50% of the manufacturing industry in Turkey.
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Figure 8. Share of Industries in Manufacturing Industry (Turkstat)

Additionally, to see which industries use the output of basic metal industry, below
figures are depicted. Figure 9, shows the distribution of industries in terms of usage
of basic metal industry outputs in Turkey and in the world. For both in the world and
in Turkey, construction industry is the major purchaser of steel products. However,
share of construction differs. Additionally, in the world automotive, machinery has a

higher share.
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Figure 9. End use distribution of basic metal industry outputs in 2010 (Turkish
Steel Association) (Left — World, Right — Turkey)
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As a result, construction sector is a major purchaser for the metal outputs especially
for rebar which is a metal output that must be used to strengthen the building.
Knowing that 7% of Turkish GDP is the construction sector, metal industry can be

proved to be vital for Turkish economy again.

Besides, large industries such as machinery and automotive are also purchaser for
metal outputs in Turkey. And the usage by machinery and automotive can increase
steadily in the following years.

To understand that point, Construction industry major uses long steel, while
automotive and machinery use flat steel. Figure 10 below shows the trend in
production of flat and long products. It can be concluded that share of flat products
grew faster than long products.
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Figure 10. Share of flat steel production in total steel production (Turkish Steel
Association)

Increase in share of production of flat steel is important for Turkey, because while
Turkey has excess production in long steel, consumption is higher than production in

flat steel. Figures below shows the production and consumption figures.
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Figure 11. Production and consumption of flat steel in Turkey (in million ton)
(Turkish Steel Association)
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Figure 12. Production and consumption of long steel in Turkey (in million ton)
(Turkish Steel Association)

Analyzing the total steel consumption, in terms of consumption within the country,
Turkey keeps its increasing trend in per capita consumption, while Japan, the US, EU
and England are in decreasing trend. Table 1 from world steel association shows the
trend below.
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Table 1. Per Capita Steel Consumption (in million tons) (World Steel

Association)

2000 2005 2010 2011 2012 2013 2014 2015
S.Korea 854 1.021 1133 1214 1159 1.082 1155 1.156

Japan 628 656 533 550 544 558 575 536
China 109 277 456 496 508 562 541 509
Germany 512 468 500 520 481 517 530 524
Turkey 202 269 341 384 400 434 421 464
usS 473 382 280 308 323 335 381 337
EU 380 368 320 338 302 312 322 332
England 255 202 164 179 177 182 183 183
World 150 189 221 236 238 234 234 224

Up to now, importance of the basic metal industry for a country’s GDP or importance
for Turkey is discussed. However, to understand the reason of the importance of an
analysis from global metal prices to Turkish basic metal industry, value added of the
industry can be discussed as well. Figure 13 makes the value added of industries clear
for 2015: Within largest 5 industries, basic metals are the second worst in terms of
value added. This fact does not imply that basic metal industry is an industry not to
invest; however, it means how critical a price change of an input can be, since it can
result in even negative margins. This value added can only be an anchor for gross
margin; however, generally basic metal producers have 3-4% net profitability in
Turkey which strengthens the importance of analyzing the effects of an input for this

industry.
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Value Added %

Finally, examining the value added % of European countries it can be seen that there
are countries such as Denmark and Netherlands with high value-added ratio and there
are also countries with very low value added ratio such as Finland. The figure 14
shows that there are still room for improvement in basic metal industry in Turkey.

Understanding the effects of global price changes is one of the topics to begin for the
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Figure 13. Value Added of Different Industries in 2015 (Turkstat)

improvement.
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Figure 14. Value Added of Basic Metal Industry in 2015 (Eurostat)
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As a summary, the metal production industry has an important share in total
manufacturing industry, and manufacturing industry is one of the key drivers of GDP
growth. However, value add ratio of this industry is low compared to other industries
in Turkey. These information helps to understand the significance of an analysis in

basic metal production industry which is an industry open for improvement.

However, in terms of employment, basic metal industry does not contribute much
since it is a capital intensive process. Figure 15, shows the share of employment in

manufacturing industry in Europe.
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Figure 15. Employment share of basic metal industry in total

manufacturing industry in 2014 (Eurostat)

1.4.2. Importance in Net Export of Turkey

Importance of the basic metal production is not limited with domestic factors. Basic
metal production also plays an important role in export and import of Turkey. Basic
metal is the second largest sector in Turkish exports. Considering Turkey’s export

plans for future, the importance of the basic metal sector reveals again.

Figure 16 depicts the importance of the share of basic metal production in Turkish
exports from 2014 to 2017.
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Figure 16. Share of Basic Metal Industry Exports in Total Turkish Exports
(Turkstat)

In addition, Turkey is not only an important exporter but also an importer for basic
metals. Figure 17 shows the trend in the basic metal imports from 2014 to 2017. These
facts give a clue how Turkish metal production, as a result export or import of basic
metals can be effective on global price levels for the inputs for basic metal production
such as scrap and basic metal prices.
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Figure 17. Share of Basic Metal Industry Imports in Total Turkish Imports
(Turkstat)
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1.4.3. Importance of Basic Metal Production for Turkey as a Global Player

Starting from 1967 with a production of 1M tone, Turkey became 8™ steel producer
with 33.2M tone in the world. While Turkey was playing a small role in global metal
production, today, Turkey has significant role with being 8™ largest steel producer.
Table 2 shows the evolution of the steel production in million tons in the world.
Therefore, not only the global prices can be effective on the metal production in
Turkey, but also Turkey can affect global prices with its export amount. This also
will be a hypothesis to be tested through the thesis.

Table 2. Global steel production (in million tone) (World Steel Association)

Countries 1967 1980 1990 2000 2010 2016

China 14 37.1 66.4 128.5 626.7 808.4
EU 208 191.8 193.5 172.8 162.3
Japan 62 111.4 110.3 106.4 109.6 104.8
India 6.3 9.5 15 26.9 68.3 95.6
UsS 115 101.4 89.7 101.8 80.6 78.6
Russia 590.1 66.9 70.8
South Korea 0.3 8.5 23.1 43.1 58.5 68.6
Germany 41.3 51.1 44 46.4 43.8 42.1
Turkey 1 2.5 94 14.3 29 33.2
Brazil 3.6 15.3 20.6 27.9 32.8 30.2
Ukraine 52.3 54.6 31.8 33.6 24.2

In addition, Turkey has a role in total exports and imports of basic metals globally.
In 2013 while Turkey is one of the major net exporters in the world, in 2015 with a
trend change Turkey is one of the major importers in the world due to a decrease in
exports and an increase in imports. However, in 2016 it is observed that Turkey is

becoming a net exporter again. Table 3 depicts the rankings.
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While US is a major importer, China is the major exporter due to its high production
increase from 1967 to today. This ranking also explains why China has so strong
effects on the global metal prices. However, this ranking or amounts in imported or
exported materials also shows the importance of Turkey in world steel market.
Turkey’s export or import amount can be effective for final output but also on input
prices due to the supply and demand change resulting from an increase or a decrease

in the total exported or imported amount by Turkey.

Having such an important part in export and import of metal industry, examination
of the effect in changes in Turkey’s export amount is worth of studying. As a result,
the effect of Turkey’s exports on global price levels will be another important topic
to be examined through the thesis.

Table 3. Net Import of Countries and Net Export of Countries (Mt) (World
Steel Association)

Net Import in 2015 Net Export in 2013
Rank Country Rank Rank Country Rank
1 UsS 26.5 1 China 61.5
2 Vietnam 14.9 2 Japan 42.5
3 Thailand 13.4 3 EU 38.7
4 Indonesia 9.4 4 South Korea  28.9
5 Mexico 8.6 5 Ukraine 24.7
6 Egypt 7.7 6 Germany 24.3
7 Saudi Arabia 6.4 7 Russia 23.6
8 Algeria 6.4 8 Turkey 17.3
9 UAE 6 9 Italy 16.9
10 India 5.7 10 France 14.2
15 Turkey 3.7 11 Belgium 13.9
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A summary of exports of Turkey in 2016, according to TCUD;

16.7 Mt steel is exported by Turkey. 56% of the exported amount is to MENA, 19%
to EU and 14% to US. In addition, 59% of exported steel is long products.

A summary of imports of Turkey in 2016, according to TCUD,

17.5 Mt steel is imported by Turkey. 25% of import is from Russia, 12.5% from
Ukraine, 12.5 from China. Basically 49% of imported steel is flat products.

1.4.4. The Importance of Scrap for Turkey’s basic metal production

Turkey is the largest importer of scrap. Figure 18 by Bureau of International
Recycling shows that Turkey imports 2 times more than India. This is because the
plants in Turkey are not integrated plants instead they are mostly semi-integrated

plants.
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Figure 18. Top Scrap Importers in 2015 (Bureau of International Recycling)

According to TCUD, while in 1980, there is a 4.2 Mt total steel production capacity
while 1.2 Mt was coming from semi-integrated plants. However, in 2016, there is
51.5 Mt total steel production capacity in Turkey while 39.2 Mt come from semi-
integrated plants which makes up 69% of total production capacity. According to

world steel association, this level is 25% for world in 2015.
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Major problem here is that the quality of local scrap is not as good as imported scrap
material. That is why Turkey is dependent on the scrap which should be imported

from Russia, Ukraine or China.

As a reminder, since majority of the plants in the world are integrated plants in
contrary to the plants in Turkey, they have a power to control the final prices in the
world since their profit margin is higher. This means their raw material is highly
effective on final price compared to raw material of non-integrated plants. However,
since Turkey is a large importer of scrap, it can be a key input for Turkish basic metal

industry which can be an important fact that would be tested through the thesis.

Figure below shows the steel producers in Turkey. In Turkey out of those producers,

only Erdemir, Isdemir and Kardemir can use iron ore instead of scrap.
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Figure 19. Steel Producers in Turkey in 2015 (Turkish Steel Producers
Association)
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1.4.5. Steel Players in Turkey

Steel producers in Turkey are mostly located in 3 different regions and cities;
Marmara regions due to the high demand in especially in Istanbul, izmir due to
demand in Aegean region and also closeness to port for exports and Hatay due to the
demand in Anatolian cities and its closeness to port in iskenderun. Figure 20, shows

the locations of producers in Turkey.
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Figure 20. Steel Producers in Turkey in 2016 (Matil)

There are 16 producers which produce higher than 0.5 Mt, 12 producers which
produce higher than 1 Mt, 6 producers which produce higher than 2 Mt.

Largest firm in Turkey is Isdemir with a volume of larger than 5.5 Mt, and they
produce long and also flat products and it is located in Iskenderun. Isdemir is the only
integrated plant which can produce flat and long steels. isdemir was a state owned
company until 2002, then it was sold to Erdemir. Then Erdemir was acquired by Oyak
group in 2006.

Second largest firm is Erdemir which only produces flat products with a volume of
3.5 to 4.5 Mt. Erdemir was a state owned company which was founded in 1954 and

it was acquired by Oyak in 2006.
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Third largest is I¢gdas which is located in Canakkale but can supply its products to all
Marmara by sea shipments. It only produces long products. I¢cdas has been a private

firm since its foundation in 1969.

An important fact for Turkish steel industry is that, only three firms (Erdemir, Isdemir
and Kardemir) have integrated plants. The rest can produce by semi-integrated plants.

This explains the high percentage of scrap usage by Turkey.

Another important fact is that only 5 out of 33 plants produce flat products. This again
explains gap between consumption and production in flat steel in Turkey.

Table 4. Steel Producers in Turkey in 2016 (Matil)

Number Supplier Plant Type Product Yearly Production Tons
1 isdemir Integrated Long + Flat >5.5 Mt
2 Erdemir Integrated Flat 3.5-4.5 Mt
3 icdas Semi-integrated Long 3.0-3.5 Mt
4 Habas Semi-integrated  Long + Flat 3.0-3.5 Mt
5 Colakoglu Semi-integrated  Long + Flat 2.0-2.5 Mt
6 Kardemir Integrated Long 2.0-2.5 Mt
7 Bastug Semi-integrated Long 1.5-2.0 Mt
8 Toscelik Semi-integrated  Long + Flat 1.0-1.5 Mt
9 izmir D.C. Semi-integrated Long 1.0-1.5 Mt
10 Kroman Semi-integrated Long 1.0-1.5 Mt
11 Kaptan Semi-integrated Long 1.0-1.5 Mt
12 Diler Semi-integrated Long 1.0-1.5 Mt
13 Yazici Semi-integrated Long 0.5-1.0 Mt
14 Kog Celik Semi-integrated Long 0.5-1.0 Mt
15 Yesilyurt Semi-integrated Long 0.5-1.0 Mt
16 Ekinciler Semi-integrated Long 0.5-1.0 Mt
17 Ozkan D.C. Semi-integrated Long <0.5 Mt
18 Ege Celik Semi-integrated Long <0.5 Mt
19 Asil Celik Semi-integrated Long <0.5 Mt
20 Sider Semi-integrated Long <0.5 Mt
21 Bilecik D.C. Semi-integrated Long <0.5 Mt
22 Cemtas Semi-integrated Long <0.5 Mt
23 Cebitas Semi-integrated Long <0.5 Mt
24 I\Elge?c;rllj:ji Semi-integrated Long <0.5 Mt
25 Platinum Semi-integrated Long <0.5 Mt
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Table 4 (Continued)

26 Kirdemir Semi-integrated Long <0.5 Mt
27 Ege Demir Semi-integrated Long <0.5 Mt
28 Ede Celik Semi-integrated Long <0.5 Mt
29 Siddik Kardesler  Semi-integrated Long <0.5 Mt
30 Nursan Celik Semi-integrated Long <0.5 Mt
31 Sivas D.C. Semi-integrated Long <0.5 Mt
32 MKE Semi-integrated Long <0.5 Mt
33 MMK Semi-integrated Long <0.5 Mt

1.4.6. Incentives & Pain Points of Turkish Metal Industry

Major incentive for metal producers in Turkey is the no tax application on scrap. So
that this ease producers to import cheaper scrap and produce their output. However,
this application is questionable in terms of benefit for Turkey steel industry since this
encourages semi-integrated plants which are less profitable compared to integrated
plants. The ratio of semi integrated plants is the first pain point of Turkey steel
production.

Second pain point in steel industry in Turkey is the excess capacity and its inaccurate
distribution in flat and long steel. With no tax application in scrap, number of semi
integrated plants increase, however this increase are mainly on long products. As a
result, Turkey has excess production in long products so that producers should export
and has lower production in flat products so that Turkey has to import. However, flat
products are more value added products. As a result, Turkey exports low value added

products and imports high value added products.

Thirdly, like flat/long ratio, Turkey does not produce high value added products
instead it produces low value added ones. For example, automobile pipes, stainless
steel are the most important ones, however, they are not commonly produced in
Turkey.

There are also two negative recent occurrences for Turkish steel industry; one is anti-
damping campaign in USA (section 232 application) which will affect export

negatively, second is the decrease of tax in import of rebar. Rebar is the main product
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for construction industry. Due to the increase in price levels of rebar in Turkey, profit
in construction industry has been decreasing. To stop this decrease, government
decreased tax of rebar imports from 10% to 0. This probably will increase imports

and decrease in production.

In contrary to those negative occurrences, there will be also additional tax on flat
product imports in 2018. This is mainly for encouraging flat production within
Turkey. However, this may result in increase in flat steel however it can get to steady

state in midterm.
1.5. SUMMARY

Basic metals consists of steel, iron, aluminum, copper, zinc and nickel. There are
other basic metals; however, they are very low in terms of volume in production and

foreign trade.

The usage area of the basic metals varies; however, they are mostly used in
construction, machinery, transportation, automotive, batteries and galvanizing. Steel
and Iron are the most produced and traded basic metals which almost 90% of total

production of the basic metals.

The basic metals have important share in manufacturing industry in Turkey. From
2003 to 2015 on the average, its share is almost 11%. It is the second largest industry
in manufacturing after food industry. This ratio is higher compared to almost all

European countries.

The importance of basic metal industry is not only its share but also its usage as an
input for other industries such as automotive, machinery etc. It is also an important

input for construction industry which is the 7% of Turkish GDP.

The basic metal production in Turkey also has a valuable share in exports and
imports. It is again the second largest industry in exports and imports of Turkey. This

shows the importance of basic metal industry in the international trade of Turkey.
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However, value added of basic metal production is low compared to other industries.
This means that profit margin of the basic metal producer companies is low. As a
result, examining the effects of global basic metal prices on basic metal industry in

Turkey is an important starting point to improve their profit margin.

Not only basic metal prices are important for Turkey but also Turkey’s production in
basic metal production is important for basic metal prices and the scrap prices because
Turkey is the 9™ largest steel producer and has an important share in international

trade.

In addition, the quantity produced had grown up to 33 million tons from 1 million
tons from 1967 to recent years. It means that Turkey’s role in the world had been
changing, while basic metal production industry also keeps its importance in Turkish

manufacturing industry.

However, there are some pain points in Turkish basic metal industry. First of all, there
are only three integrated plants, as a result, Turkey is a major scrap importer.
Secondly, Turkey mostly produce and export low value added products such as long
steel and imports high value added products such as flat steel. Additionally, there are
some recent negative occurrences such as decreases in tax on rebars, and anti-

damping of USA for steel import.

The information summarized shows that relationship of global basic metal price with
basic metal production in Turkey is a crucial topic and worth studying. In this thesis,

those relationship will be evaluated and outcomes will be derived accordingly.

As a result, to develop further, and to have a clear strategy and vision, accuracy of
forecasts is vital. Turkish manufacturing industry players must understand the effects
of global changes in basic metal dynamics. Many study examines the dynamics
between commaodity prices; however, this thesis is the first one focuses on real sector

effects of commaodity price change in Turkey.
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CHAPTER 2

LITERATURE REVIEW

The commodities are widely used in the manufacturing industry as an input for other
manufacturing industries. That is why price fluctuations are critical for commodity
importers and exporters. In addition, commodity price fluctuations have important
effects on worldwide economic activity. (Labys,2006) In addition, the commodity
price levels and its fluctuations have a major effect on macroeconomic situations and
living standards (Deaton,1999; Cashin et al.,2002). Within those commodity
products, basic metals are highly important for production sector not only due to its

share in production but also due to its importance as an input for many industries.

Findings suggest that companies will be highly affected by price jumps. Additionally,
metal price fluctuations have a significant impact on project valuation for capital
budgeting. (Dooley and Lenihan,2005)

Considering the vital effects of price changes in commodities, numerous studies focus
on understanding the dynamics and forecast of commodity price levels. Parallel
movement of commodity price levels was discovered by the study of Pindyck and
Rotemberg (1990). Roberts (2009) focuses on understanding of duration and
characteristics of metal price cycles. Rossen (2015) examines the co-movement of
commodity prices and discovers price cycles and long run trends. Similarly,
Fernandez (2015) measures co-movement of commodity prices. Additionally,

Winkelried (2016) examines piecewise linear trends and cycles in commodity prices.

For the effects of commodity price changes on economic variables in a country,
Cordon (2012), discusses consequences of commaodity shocks. And it is found out

that the appreciation of real exchange rate, rise in terms of trade, capital inflow and
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decrease in the competitiveness are results from the analysis for Australian economy.
Lee and Ni (2002) discussed the effects of oil price shocks in the US and discovered

that the output decreases for most of industries.

Guidi (2010) examines the oil price shocks in UK for manufacturing and service
sector. It is concluded that manufacturing sector is highly affected significantly
however service sector is unaffected. Similarly, Fukunaga (2010) found out that there
IS positive impact in terms of output in Japan due to an oil price shock. Knop,
Vespignani (2014), examines the effect of commodity shocks in Australian economic
variables with SVAR model. Variables are analyzed quarterly and the effects of bulk
commodity index and the metal price index on profits of different industries are
discovered. 1% base metal shock affects mining industry profits negatively for 4
quarters, while it has positive impact on manufacturing industry profits on second
quarter while in longer term it has negative impact. Positive profit impact is also
present for 4 quarters for construction sector, however in the long term it affects

negatively again.

In addition, there are studies examining price pass through between scrap and primary
metal prices. For example, Fisher and Owen (1981) found out that primary prices
influence scrap prices for aluminum. Again, in a short run disequilibrium model for
copper by Labys and Kaboudan (1980), the direction is again from primary price to
scrap price. These are basically due to demand pull theory. First macroeconomic
factors influence the demand of final goods, then this changes the demand for inputs.

The price pass through will also be examined though this thesis with VAR model.
2.1.2. The Studies in Turkey

Other than the mentioned studies, for economic impacts of commodity especially
metal prices, there is no significant literature. Also, there is no study examining these
effects on metal manufacturing industry in Turkey. Since commodity production can
be highly related to its price which is understood from previous studies on this topic,
in this thesis effects of rate of change in price in basic material production will be

examined. As a result, examining the changes in basic metal production, will reveal
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important facts about metal production industry, and the effect of basic metal price
change can be used to predict exports, imports, manufacturing business and at last
Turkish GDP. This thesis will be the first to examine those effects that is why results

will be very valuable.

The basic metal industry has 11% share in manufacturing sector and it is an important
input for construction (7% of GDP), for automotive industry (9% of GDP) and for
many more industries like durable goods. In addition, it makes up to 17% of exports.
That is why understanding the effects of prices on the trend of metal production

industry is vital for Turkey.

This thesis contributes to literature in analyzing the effects of global metal rate of
change in price in Turkish metal production and in turn exports and GDP. Thesis
examines the effect with VAR approach and derives the impacts with impulse
response function. Then using forecast error variance composition, the reasons for
variance in variables explained. Results can be used to forecast and predict effects in

metal production from any rate of change in prices.

Results found will be enlightening for understanding basic metal production
dynamics, and their inputs dynamics. Also, it is important to see how effective Turkey

can be with its increasing production capacity.

Thesis will be an introduction study to price and basic metal industry relationships,
and the studies can continue to discover the dynamics of changes in metal prices to

foresee the changes in price.
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CHAPTER 3

DATA, VARIABLES AND METHODOLOGY

In this chapter of the thesis, firstly some hypotheses are constructed from the analyses
of the variables and the market information. Then data and variables are introduced
and their time lengths or the characteristics are evaluated. Then, stability tests are run
and explained by ADF and PP. Next, the volatility of variables is evaluated and
analyzed with the ARCH models. Finally, before constructing econometric model,
cointegration tests are applied and then VAR models that are used in the analysis are
explained.

3.1. HYPOTHESES

Considering the basics of supply and demand analyses for a commodity market, some
hypotheses will be presented in this part. In the production processes of the metal
industry there are two types of inputs: basic metals and scrap metals. These inputs
they have their own markets. Scrap can be substituted for basic metals and hence their
markets are interdependent. Final metal products produced by using these inputs can
become intermediary goods in different segments of manufacturing sectors like
automotive sector, machinery and durable goods producing sectors and construction
sector. In terms of the firms assuming different roles, the profit functions roughly can

be considered as follows:
Supply Side: Supply of Metal by Metal Producers (Producer Firms-B2B):

Profit.=Final Metal Product Price=Amount of Metal: -Labor Costs-Raw material
Costi-o (1)
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For the supply side firms producing metal, current profit can be calculated by the
final metal product price times the quantity of metal production minus labor costs and
costs of inputs from previous periods. Metal producers purchase their raw materials

2-3 months before their production because of the lead time of the order and hence

Demand Side: Demand for the Final Metal Product as an Intermediate Good in Other

Manufacturing Sectors (Purchasers-B2C):

Profit=Price of the Manufactured Good*Amount of the Good -Metal Product

Price*Amount of the Final Metal Product Used as an Input 2

In the demand side for metal, metal price is very important as an input price.
Construction industry and other manufacturing industries use metal as an important

intermediate input in their productions.

As a result, the producers want to sell their product at the highest current price or
minimize their raw material cost which they purchase 2 months in advance. The
purchasers want to buy the final product from metal producers at the lowest price and
sell it to the final customers at the highest price. However, the margin of purchasers
depends mostly on the cost since they sell to the final customer and the final price

level does not vary too much. That is why they want to minimize their cost.
A couple of hypotheses can be derived from those facts.
Supply Side Hypotheses

The metal producers use forward contracts and order their inputs (basic metals and
scrap) a couple of months (like two months) before their productions take place.
However, when they supply their metal products they sell them in spot markets. These
play an important role in the quantity and price dynamics in the metal market as the

following hypotheses indicate.

Hypothesis 1: If there is a shock that increase the input prices (basic metals and

scrap), the metal producers decrease their purchase volumes of inputs (basic metals
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and scrap) in the spot markets. This will lead to decreases in the amounts of metal

products available in future months in the metal markets.

Hypothesis 2: The metal producers use forward contracts and order their inputs
(basic metals and scrap) a couple of months (like two months) before their
productions take place. A shock that increases the input prices at the time of ordering
might dissipate over time and the input prices might return to their normal levels
when the metal products (produced with high input prices) are ready to sell.
Accordingly, metal producers might prefer to supply high amounts of metal in the
markets, since their products have high present prices associated with high input costs
of earlier months, before the expected price drops of their products following present
low input prices. Here the motivations of the metal producers are clear: sell the own
product now at the present high price while it is high due to high past input costs and

buy the inputs now at the present low input prices.
Demand Side Hypotheses
As mentioned above, the buyers of final metal products operate in spot markets.

Hypothesis 3: If the metal prices are high at the metal spot markets, then the
purchasers may prefer to postpone their demands until the metal prices drop to lower
levels. This might lead to low capacity usages by manufacturing firms using metal

products intensively and hence a contraction in manufacturing sector.

Hypothesis 4: The metal purchasers know that the metal suppliers purchase their
inputs (basic metals and scrap) two months in advance. Hence, if a metal input price
increasing shock happens now, this might alert them to increase their demand for
final metal products now before the increased metal input costs are reflected in future
metal prices on the future spot markets. Then this might lead to increased production
in the metal sector.
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Other Hypotheses

Hypothesis 5: Due to the fact that Turkey plays an important role in the global steel
production, an increase in final metal products’ exportation by Turkey might lead to

decreases in the price of raw materials

Hypothesis 6: Since scrap is a major input for Turkish metal production, the effect
of changes on the import prices of the scrap will be significant on Turkish metal

production growth rates.

Hypothesis 7:  The global input price changes in basic metals and scrap directly
affect Turkish production sector’s future output levels and revenues per volumes (as
an approximation to the price of the final metal product) by causing variations in

forward input prices (basic metals and scrap).

Hypothesis 8: Any price change in the basic metal prices will be reflected into the
scrap price. This fact is mainly due to the substitution effects between these two
inputs for the plants. When there is an increase in the basic metal prices such as iron
ore, the demand for scrap will increase. This is expected to push the price of scrap to

higher levels.

Hypothesis 9: Volatilities of exchange rate, oil price or the basic metal price have

significant effects on Turkish basic metal production industry.

Hypothesis 10: Volatility of the oil price has significant effects on the basic metal

prices.
3.2. VARIABLES AND DATA

To understand the relationship between the metal production in Turkey and the global
price levels, ten major variables are used. First variable is the basic metal production
index in Turkey which is published by Turkstat. Second variable is the metal price
index for basic metals (iron ore, copper, nickel etc.) obtained from IMF. The third
one is the scrap import price level for Turkey taken from Platts. The fourth variable

is export revenue for metal production from Turkstat, while the fifth and sixth ones
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are the price index for the basic metal production and steel production from Turkstat.
The seventh variable is the exchange rate between US dollar and Turkish Lira from
the Central Bank of the Republic of Turkey (CBRT). Eighth variable is the oil price
index from investing. There are also two other variables which are production index

for steel from Turkstat and export revenue from steel production from Turkstat.

The reason for using exchange rate is due to the volatility in exchange rate in Turkey
especially after 2013. This change affects price levels of basic metal since global
prices are in dollars. Data set is used from 2005 until 2016 as monthly data while

scrap price is from 2010 to 2016 due to its availability.

Figure 21 shows the trend and change in the metal production index from 2005 to
2016. Plot indicates that the metal production was affected majorly in 2009 and then
there is a recovery period until 2013. After 2013, the production of basic metals

fluctuates monthly even though on average it stays same for 3 years ahead.
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Figure 21. Metal Production Index Turkey 2005-2016 (Turkstat)

To show the correlation between metal production and industrial production in

Turkey, Figure 22 is depicted. Plot indicates that production in general and
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production of metal follows a very similar trend from 2005 to 2017. Correlation

coefficient between two variables is 97%.
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Figure 22. Production Index Turkey 2005-2016 (Turkstat)

To examine price trends in basic metals, Figure 23 is drawn. It shows the trend and
rate of change in global metal prices in US dollars from 2005 to 2016. Plot indicates
that there is an increasing trend until “2009 crisis”. After a large drop in 2009, there
is a significant increase in the metal prices even to a higher level than pre-2009 period.
It should be noted that despite the increase in metal prices, production also increases.
After a recovery period with a significant increase in 2011 price levels have a
decreasing trend until 2016. From the plot, it should be also noted that volatility of
price level is high and it may indicate a non-stationary process which will be analyzed
later in the thesis, and a need for volatility analysis will be considered throughout the

thesis.
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Figure 23. Basic Metal Price Index in USD 2005-2016 (IMF)

Figure 24 shows the trend in exchange rate from 2005 to end of 2016. Plot indicates
that there is an upper jump in the crisis year, and then it stays almost constant until
2012. Especially after 2013 there is an increasing trend in the exchange rate between
US dollars and Turkish Lira which might have affected Turkish metal production

after 2013.

USD/TL rate

Figure 24. US/TL Exchange Rate 2005-2016 (CBRT)
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To examine the price level of metals in Turkish Lira, exchange rate is multiplied by
metal prices in dollar. Figure 25 shows the trend in price levels of basic metals in
Turkish Lira. It should be noted that despite the decline in price level in dollars, price
level in Turkish Lira does not decrease after 2013. This trend can explain the
stationary trend after 2013 in Turkish metal production.

500
1

400
I

300
1

200
I

100

T T T T T T T T

2004m1 2006m1 2008ml1 2010ml1 2012m1 2014m1 2016ml1 2018mi
time

Figure 25. Basic Metal Price Index in Turkish Liras 2005-2016 (IMF, CBT)

3.3. UNIVARIATE TIME SERIES PROPERTIES OF THE VARIABLES

In this part, before establishing volatility and VAR models, the time series properties
of the variables are analyzed. For testing the stationarity properties of the series, two
unit root testing methodologies are applied: firstly augmented Dickey-Fuller test
(ADF test) then Phillips-Perron (PP test) for validation.

The statistic used in the ADF test is expected to be a negative number for the rejection
of the null hypothesis that there is unit root. Basically, two equations are used to test
their stationarity:

Y+ Production index at time t
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P:: Price index at time t

R=BR.+v 3)
Yo =BY +y,

U, =pu_, +& for metal production index (4)
V, =pV,, +€ for price index (5)

Phillips Perron Test has a very similar approach to test stationary of a variable,
Phillips Perron test named after Peter C.B. Phillips and Pierre Perron. Major

difference between ADF and PP is that PP test ignores any serial correlation.

In addition, ARCH test is conducted to check the presence of conditional

heteroskedasticity in error terms.

After applying the unit root tests, taking into account the nonstationary variables
integrated to degree one (I(1) variables) Johanssen cointegration test is applied. Since
this test is highly dependent on the lag length of the model, correct selection of lag
length is critical. Methodology of Tsay (1984) and Paulsen (1984), Nielsen(2001) is
used to determine approximate lag length.

3.3.1. Unit Root Tests
3.3.1.1. Augmented Dickey Fuller Test

To evaluate whether variables include a unit root or not, ADF model is ran with
constant term and constant & trend term. To detect the appropriate lag length,
methodology is selecting a maximum lag length of 12 and running regression 12
times by decreasing lag one by one. This process is continued until every lag is

significant.

In our case, only lag 1 is remained significant. As a result, two types of ADF is

calculated; one constant with no lag, second with constant and trend and lag 1.
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Results for the period of 2005 to 2016 are summarized in Appendix A.l.a., while
results for 2011 to 2016 is not conducted since PP and ADF gives similar results. So,

unit root test results for variables 2011-2016 can be seen under the next section.
3.3.1.2. Phillips Perron Test

To evaluate whether the variables include unit root or not, also PP model is run with
the constant term and constant & trend term. Here maximum lag length is selected as
default of 3. As a result, two types of PP are calculated; one constant with lag 3,

second with constant and trend and lag 3.

Results for basic metal production index, per volume revenue and basic metal prices
are for the period of 2005 to 2016 while results for scrap and export of basic metals

are from 2012 to 2016. Results are summarized below in Table 5.

Table 5. PP results for level of the variables

Test %1 Critical %5 Critical %10 Critical
Variable Condition
Statistics Value Value Value
Production
Indexfor ) ult lag of 4 -3.225 -3.495 -2.887 -2.577
basic
metals
Production
Index for Default |ag of 4 '3547 '3495 '2887 ‘2577
Steel
Price Index
Default lag of 4 -2.188 -3.495 -2.887 -2.577
in TL
Export of
basic Default lag of 4 -4.044 -3.495 -2.887 -2.577
metals
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Table 5 (Continued)

Export of Default lag of 4 -3.641 -3.495 :2.857 =l
steel

Domestic Default lag of 4 -0.776 -3.495 A 2377
price

Scrap price Default lag of 3 -2.554 -3.538 -2.906 R
inTL

Results suggest that while the production index and export are 1 (0) processes, price

level index, per volume revenue and the scrap prices are not.

Instead, for the variables which are not stationary in levels, differencing is applied by
calculating their rate of changes: Y, /Y, ;—1. The unit root tests for the differenced

series are given below.

Table 6. PP results for the growth rate of the variables

Test %1 Critical %5 Critical %10 Critical
Variable Condition
Statistics Value Value Value
Growth of Basic
Metal Defaultlagof _,¢q5 -3.496 -2.887 -2.577
Production 4
Index
Growth of Steel — .
Default lag o
e e 4 -17.599 -3.496 -2.887 -2.577
Index
Rate of change ‘ ;
Default lag o
o e el 4 -7.772 -3.496 -2.887 -2.577

price in TL
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Table 6 (Continued)

Growth in
Default lag of
export of basic 4 -15.004 -3.496 -2.887 -2.577
metals

Growthin  Defaultlagof ;7453 -3.496 -2.887 -2.577
export of steel 4

Growthin  Defaultlagof ;g 443 -3.496 -2.887 -2.577
domestic price 4
Rate of change  Default lag of -7.606 3539 2.907 2588

in scrap 3

As it can be seen from table 6, the growth rates of all variables are stationary process

of 1 (0). So growth rates of variables can be used in VAR analyses further in the thesis.
3.3.2. Cointegration

Cointegration is used to analyze the long-term relationship between two variables.
Even though variables are not stationary, if the variables are cointegrated then the
variables can be estimated by a vector error correction model (VECM). However, the
finding of different orders of integration between variables led the analyses to be
carried out using VAR models with stationary variables rather than using VEC
models. . As a result, a VAR model will be constructed to analyze the data.

Cointegration results are summarized in Appendix.
3.3.3. ARCH test

To understand whether previous terms’ volatility explain current period’s volatility
ARCH/GARCH models can be run. Before going into these models, ARCHLM test
will be applied on the regression of the growth rate of production and the rate of

return in basic metal.
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Table 7. ARCH LM test for the rate of return in basic metal and the growth

rate in production

Chi square P-value

2.837 0.0921

ARCH LM test suggest Ho: no ARCH effects while Hi: ARCH(p) disturbance. As a
result, it can be concluded that the residuals of the regression between the growth rate
of production and the rate of return in basic metal do not include ARCH effects.
Therefore, there is no need to further deep dive on GARCH and ARCH models

between on this relation.
3.4. VOLATILITY MODELS

Production decisions of firms do not only depend on current economic conditions but
also expectations about future conditions. The degree of uncertainty about future
economic conditions are very effective in forming expectations. If the degree of
uncertainty is very high about future prices, demand and supply quantities, producers
might reduce their production levels, reduce capacity levels or even sell or close their
factories. Generally, volatility levels of main macroeconomic variables are used to
measure the degree of economy wide uncertainty. Highly volatile macroeconomic
variables may be taken as an indication low predictability of future economic
conditions leading to less production. To take these facts into account from the point
of view of the metal sector, the volatilities associated with the foreign exchange rate,
the basic metal prices and the oil prices are estimated with GARCH (general
conditional heteroscedasticity) models. Turkey’s high dependency on energy and
intermediate goods’ imports in its domestic production make the volatilities of these
variables very important in the production and consumption decisions related to the

metal sector.
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Figure 27 shows the line graph of exchange rate and Figure 28 shows the line graph

of the rate of change in basic metal price. Volatility can be observed within both
variables.
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Figure 27. The Rate of Change in Exchange Rate (CBRT)
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Figure 28. The Rate of Change in Basic Metals (IMF)
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To test whether there is an effect of volatility of rate of return in basic metal,
ARCH/GARCH model will be used to predict volatility of the rate of return. Then

with similar manner VAR model is structured to understand the size of the effect.

To predict the volatility of rate of return, ARCH (1) model is run and the variances

are predicted. Then, a VAR model is applied.
ARCH model is introduced by Engle (1982). Equation of ARCH model is basically:
04 =P+ Zoie? =P+ o(L) %1 (6)

Here the condition is for all i values B and o must be greater than zero. Equalizing &

-62= ki, then ARCH (g) model can be written as:
g2 =B+ a(l) &1 +ki 7)

Variances are estimated with ARCH (1) process for rate of change in basic metal
price, exchange rate and oil price. Figures below show the estimated variances.
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Figure 29. The Predicted Variance of Exchange Rate
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Figure 30. The Predicted Variance of the Oil Price
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Figure 31. The Predicted Variance of the Rate of Change in Price
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Also the volatility estimations for ARCH model show that lag 1 coefficients for all

variables are significant, while for oil price arch lag 2 coefficient is also significant.

Table 8. Volatility Estimations

Exchange Rate Model — ARCH(1) — Monthly from 2005 to 2017

Variable Coefficient P-value
Arch lag 1 0.197 0.003
Constant 0.001 0.000
Rate of change in basic metal price — ARCH(1) — Monthly from 2005 to 2017
Variable Coefficient P-value
Archlag 1 0.314 0.024
Constant 0.002 0.000
Oil Price Model — ARCH(1) — Monthly from 2005 to 2017
Variable Coefficient P-value
Arch lag 1 0.352 0.005
Constant 0.005 0.000

The predicted variances are the estimated volatilities of the relevant variables. The
effects of these volatilities on the basic metal production and the metal prices will be

estimated and analyzed in the following parts.
3.5 MODELS AND METHODOLOGY
3.5.1. VAR model

The empirical analyses in the thesis are carried out by using vector autoregression
(VAR) methodology. Started by Sims (1980), a VAR model is commonly used in
economics to understand the linear dependencies between multiple variables. In a
VAR model, given that there are 1l endogenous variables, each variable has its own

equation with its own lagged variables, other variable’s lagged values and an error
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term. VAR models can include both endogenous and exogenous variables and such

models are denoted with notation VARX .

Formally, let there be N endogenous variables, k exogenous variables with

observations over sample period (t=1,...,T). A VAR(p,q) process with p-th
ordered endogenous variables and q—th ordered exogenous variables can be written

as:

Yo =A+AY et AY  FBX B X e+ B X U, (8)

where A, € "is a vector of intercepts, Y. €i " is a vector of endogenous variables ,
X, €7 " is a vector of exogenous variables, Aj 'S NxN coefficient matrices where

j=1....p ,the B'S NXM coefficient matrices where i =0, .....,q, and U, €} "

is the vector of errors. In estimation, the errors are required to be white noise

processes.

If a VAR(p,q) process is stationary then its moving average representation can be

derived. This gives powerful tools of the impulse response functions (IRs) and
forecast error variance decompositions (FEVDs). While impulse response functions
trace the impacts of a system shock on to the endogenous variables in the VAR,
variance decomposition separates the variation in an endogenous variable into the
component shocks to the VAR (Liitkepohl (2005)). These analyses require the

innovations not to exhibit any autocorrelation and correlation among their leads/lags.

VAR methodology also provides a means of conducting causality tests, or more
specifically Granger causality tests. Granger causality indicates a correlation between
the current value of one variable and the past values of others. Granger causality is
determined by jointly testing the significance of the lags on the explanatory variables
using an F-test. The direction of causality is the main interest with this method but

Granger causality test can also be used as a test for whether a variable is exogenous.
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In the analyses of the VAR models used in the thesis, impulse response functions

(IRFs), variance decompositions and Granger causality tests are used.

In this study, endogenous variables are the rate of changes of the price of basic metals
and scrap; growth rates of basic metal production, export growth, rate of change in
scrap price, per volume revenue growth. The volatility variables are taken as

exogenous variables.

Lag order selection for VAR models is basically done by evaluating Akaike
Information Criterion (AIC), Hannan-Quinn Information Criterion (HQIC), and

Schwarz's Bayesian Information Criterion (SBIC). Results can be found in Appendix
3.5.2. Vector Error Correction Model (VECM)

Studies of error correction model starts before cointegration studies. Early work is
conducted by Sargan (1964), Davidson, Hendry, Srba and Yeo (1978). Then without
using cointegration wording, Liitkepohl (1982b) discussed cointegration feature.
Today’s VECM model, its discussion and studies are first presented by Johansen
(1995).

Methodology starts with construction of such a VAR (p) process with N dimension:
Yt= Baye1 +.... .+Bpytp + Ut 9)

Subtracting yt-1 from both sides and rearranging the terms to construct VECM model

Ayt = Qyr1 + p1Ayer + ... + Up-1AYtp+1 + U, (10)
where ,

Q=-(In-B1 - .... — Bp)

and ,

Ui = '(Bi+l + ... +Bp), i= ], ,p'l
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By using VECM model, short run and long run relationship between two variables

can be detected.
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CHAPTER IV

EMPIRICAL RESULTS

In this chapter, analyses are divided into three main topics. The first one is the effect
of global basic metal price changes on Turkey’s production volume and domestic
price, the second one is the effects of Turkey’s basic metal industry on global basic
metal prices and the third one is the effects of the volatilities of basic metal prices,

and some other commodity prices on Turkish metal production.

4.1 THE EFFECT OF GLOBAL BASIC METAL PRICE CHANGES ON TURKEY"’S
PRODUCTION VOLUME AND DOMESTIC PRICE

Possible effects of global price changes on Turkey are separated into two groups. One
effect is on production volume of basic metals in Turkey. This will help having an
insight about the reaction of Turkish basic metal industry to global basic metal price
changes. Second effect is on domestic prices in Turkey. This effect is tried to be
understood by using revenue per volume from basic metal industry as an anchor for
domestic prices. Outcome will enlighten pass through pace of the global price

changes in Turkish domestic price levels.

4.1.1. The Effect of the Rate of Change in Global Basic Metal/Scrap Price on
Turkish Basic Metal Production

Production levels in many industries of Turkish economy are expected to be highly
affected by the global price changes due to high importation of intermediate goods.
Shocks in global metal prices can affect growth rates of metal production in Turkey.
A VAR model is constructed to analyze these effects, Granger causality tests are run,

IRF functions are derived and forecast error variance decompositions are shown to
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see the size, length of these effects and to understand the relationship between two

variables. Table 9-10 and figure 32-33 summarize the outcome of the analysis below.

Table 9. VAR model results for the rate of change in basic metal price and the

growth rate of metal production

VAR
Equation: Rate of change in basic metal price
Coefficient p-value

Rate of change in basic metal price lag 1 0.424 0.000

Rate of change in basic metal price lag 2 -0.160 0.064

Growth rate of metal production lag 1 0.076 0.217

Growth rate of metal production lag 2 0.113 0.068

Equation: Growth rate of metal production
Coefficient p-value

Rate of change in basic metal price lag 1 -0.014 0.893

Rate of change in basic metal price lag 2 0.303 0.008

Growth rate of metal production lag 1 -0.478 0.000

Growth rate of metal production lag 2 -0.101 0.221

Table 10. Granger causality results for the rate of change in basic metal price

and the growth rate of metal production

Equation Variable X
Rate of change in basic Growth rate of metal 3.56
metal production
Growth rate of metal Rate of change in basic metal 766
production price
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Figure 32. Impulse Response Function between the Rate of Change in Basic
Metal Price and the Growth Rate in Basic Metal Production in Turkey

pricepro2 s, metsl200s, metsl2is pricepro2 5, metal?Dis, price2 5
54
0
pricepro23d5, price2005, mesl?B0S pricepro20s, price? 305, price2 005
5
.:|_
o 2 4 ] g 0 2 4 ] 8
step
95% Cl  ——— fraction of mse due to impulse

Graphs by ifname, impulze varable, and response variable
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Change in Basic Metal Price and the Growth Rate in Basic Metal Production
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53



In order to understand the relationship, Granger causality test is applied. The null
hypothesis (Ho) and the alternative hypothesis (H1) for Granger causality tests are as

follows: Ho: There is no Granger causality Hi: There is Granger causality.

Considering the causality from the growth rate of metal production to the rate of
change in basic metal prices, it can be concluded that null hypothesis is failed to
reject. However, in testing Granger causality from the rate of change in basic metal
prices to the growth rate of metal production, the null hypothesis is rejected at 5%
confidence interval. This indicated that there is a short run effect from prices to

production level.

Basically, examining the north-east graph of Figure 32, it is observed that a shock in
the growth rate in metal production does not have a significant effect on the rate of
change in metal price level. However, examining south-west graph, it is observed that
one unit deviation positive shock to the rate of change in price has a small negative

effect at first period, while the effect in following period is positive.

This finding is important, it demonstrates that an increase in the rate of change in
price decreases the growth rate in production in Turkey; which means that the demand
of customers decreases, since it is known that producers already buy their raw
materials 2 or 3 months before their use in production. This finding will be also

validated in next chapter with the test of price pass through of inputs to final prices.

Another crucial point here is that, after two periods of a positive shock to input prices,
the growth rate of production is positively affected. The explanation can be made as
such: if metal producers purchased their inputs with higher input prices two, or three
months earlier than the present sale of their final products this results in higher present
metal prices. If the present input prices are lower, this puts a pressure on the metal
producers to sell their expensively produced metal products as much as possible and

purchase inputs at the lower prices of the present.

Finally, the Figure 33 demonstrates the forecast variance decomposition. In the south-

west, it is seen that at the time of shock in growth rate in production, the variance is
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mostly explained by itself for 2 periods, later about 15% of the variance can be
explained by the rate of change in prices. However, the variance in the rate of change

in price can only be explained by itself as it is seen from south-east of the figure.

Up to now, the effect of rate of change in basic material price is examined; however,
it is a fact in Turkey that the most of the producers have semi-integrated plants. This
means the scrap prices could be more important on Turkish basic metal production.
As a result, same methodology is applied for the scrap prices and basic metal

production. Again, a VAR model is constructed and Granger causality test is applied.

Table 11. Granger causality results for rate of change in scrap price and

growth rate of steel production

Equation Variable X p-value

Growth rate of steel

Rate of change in scrap price 0.87 0.64
production
Growth rate of steel
Rate of change in scrap price 4.28 0.11
production
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Figure 34. Impulse Response Function between the Rate of Change in Scrap

Price and the Growth Rate in Steel Production in Turkey
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However, by examining the effects of scrap prices on Turkish metal production, it is
found out that there is short run relationship between them with a confidence level of

11%. This level can be acceptable since the period used is eight years.

As a result, metal production industry in Turkey gets affected by basic metal prices
and also by scrap prices. The effect direction is similar to effect of basic metal price;
negative in the first period then positive in the second period. However, the size of
the effect differs between them. For basic metal price, effect of an impulse on
production is -5% while it is -10% for scrap. In the second period, effect of an impulse

on production is 35% while it is just 10% for scrap.

There is a fact that the majority of metal producers in the world have integrated plants,
producing from ore. Therefore, the price of basic metals can directly affect final
product prices for those integrated plants. Since the majority has integrated plants,
any change in basic metal prices can directly affect final product prices in the world.

As a result, basic metal price levels may drive the scrap price market up or down.
To test the hypothesis, another VAR model is run:

Table 12. Granger causality results for rate of change in scrap price and rate

of change in basic metal price

Equation Variable X p-value
Rate of change in basic metal
Rate of change in scrap price 16.0 0.00
price
Rate of change in basic 217 0.34

Rate of change in scrap price
metal price

As Table 12 demonstrates, coefficient in ‘rate of change in scrap price’ equation is
positive and significant, while in ‘rate of change in basic metal price’ equation,
coefficient is not significant. This implies that there is a Granger causality from basic

metal price to scrap but not vice versa.
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Also as is depicted in figure below, in the north east graph, it is concluded that 70%
a shock in basic metal price is reflected into scrap price in period 1. Then effect of

the shock diminishes in 6 periods.
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Figure 35. Impulse Response Function between the Rate of Change in Scrap

Price and Rate of Change in Basic Metal Price

4.1.2. The Price Pass Through of the Rate of Change in Global Basic Metal Price

on Turkish Basic Metal Industry Prices

Another crucial point to reveal about the effect of global prices on Turkish basic metal
production is that how fast those price changes are reflected in Turkish end market of
basic metals. To find out the effect, price index of Turkish basic metal industry is

used as a price anchor for domestic basic metal prices.
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Table 13. VAR model results for the rate of change in global basic metal price

and the rate of change in domestic price e in Turkish basic metal industry

VAR
Equation: Rate of change in domestic price in Turkish basic metal industry
Coefficient p-value

Rate of change in domestic price in Turkish

basic metal industry lag 1 0.42 0.00

Rate of change in global basic metal price lag 1 0.17 0.01

Equation: Rate of change in global basic metal price

Coefficient p-value
Rate of chan.ge in dotnestlc price in Turkish -0.03 0.80
basic metal industry lag 1
Rate of change in global basic metal price lag 1 0.40 0.00

Table 14. Granger causality results for the rate of change in basic metal price

and the rate of change in domestic price

Equation Variable X p-value
Rate of change in domestic Rate of change in basic metal 6.65 0.01
price price
Rate of change in basic Rate of change in domestic 0.06 0.80
metal price price
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Figure 36. Impulse Response Function between the Rate of Change in Basic

Metal Price and the Rate of Change in Domestic Price in Turkey

Granger causality tests suggest that the null hypothesis that the rate of change in basic
metal prices Granger causes the rate of change in domestic price in Turkey can be

rejected. However, inverse relationship does not exist as expected.

From IRF, there are two crucial points; one supportive result for 4.1.1, a positive
shock in the rate of change in basic metal price affects the domestic prices in one
period. This also explains the decrease in demand of customers in 4.1.1. Secondly,
this positive shock starts diminishing in 2" period. This result is also supportive for
the idea in 4.1.1. The producers try to sell as much as possible to diminish their
expensive stock and push their volume into the market at a lower price in the second
period.
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4.1.3. Summary of the Effects of Global Basic Metal Price Changes on Turkey’s

Production Volume and Domestic Price
Through the analyses conducted in sections 4.1.1 and 4.1.2, it is concluded that:

-The rate of change in basic metal prices has negative and positive effects on the
production in period 1 and 2 respectively, while it also has a positive and negative
effects on the domestic prices in period 1 and 2 respectively. This means that when
there is a positive change in the rate of change in basic metal prices, it increases the
rate of change in domestic prices which results in a demand decrease and a decrease
in growth rate in production. However, in period 2, producers decrease the prices,
since they try to sell their volumes in the market. The effect of rate of change in scrap
prices is similar however the size of the effect is larger in first period and smaller in
period 2.

-Basic metal prices directly affect the scrap prices in the same direction

4.2. THE EFFECTS OF TURKEY’S BASIC METAL PRODUCTION INDUSTRY ON
GLOBAL BASIC METAL PRICES

In this part of the chapter, possible effects of Turkey’s basic metal production volume
on the global prices will be analyzed. Since Turkey is becoming a large player in the

basic metal industry, such an effect is worth to be studied.
4.2.1. The Effect of Turkish Basic Metal Export on the Global Basic Metal Prices

Up to the current analysis, it is observed that metal production changes in Turkey do
not have significant effects neither on the global basic metal nor on the scrap prices.
However, knowing that Turkey is one of the largest producers and an important
exporter of metals, an increase in the metal exportation of Turkey might have an
impact on the raw material prices. In order to understand this effect again the VAR

model is used. Then Granger causality test is conducted:
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Table 15. Granger causality results for rate of change in basic metal price and

growth of Turkish basic metal export

Equation Variable X p-value
Rate of change in basic Growth in export of basic metal 136 0.242
metal price production
Growth in export of basic Rate of change in basic metal 0.11 0.734
metal production price

Basically, both null hypotheses here are failed to be rejected so that no IRF or FEVD
is needed. It can be concluded that there is no Granger causality from the growth in
exportation of metals produced to the rate of change in global basic metal prices nor

vice versa.

However, the same analysis is conducted for the scrap instead of basic metal. The

results indicate that Turkish steel production exports have an impact on scrap prices.

Table 16. Granger causality results for rate of change in scrap price and

growth of Turkish steel export

2

Equation Variable X p-value
Rate of change in scrap price Growth in export of steel 16.899 0.001
production
Growth in export of steel 8.777 0.032

Rate of change in scrap price
production
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Figure 37. Impulse Response Function between the Rate of Change in the

Scrap Price and the Growth Rate of Steel Export of Turkey

IRF graph demonstrates that about 5% of a shock in export will be reflected in the

scrap prices. In addition, the effect will last long and it will diminish in 6 periods.

In Section 4.1.1 it is concluded that a positive shock to the growth in basic metal
production has no impact on the global scrap price, however, here it is observed that
a positive shock to the export has statistically significant impact on the global scrap
price. However, size of the impact is too small but positive in general. So, an
important industry knowledge comes across: the quality of the scrap in Turkey is
worse than the imported scrap. Another important point is that, the quality needed for
the exported products are much higher than the domestic outputs. As a result, when
the production increases in Turkey, it does not have to mean that the import of the
scrap will increase. However, if the export amount of the basic metals increase, it is
highly likely that the scrap import will increase because of the increased demand by
Turkey. To sum up, a positive shock in the growth rate in the exports of the basic
metal from Turkey has positive effect on the rate of change in the scrap price because

the demand for the global scrap increases.
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4.2.2. Summary of the Effects of Turkey’s Basic Metal Production Industry on
the Global Basic Metal Prices

As a summary, Turkey has no effect on global basic metal price despite being one of
the largest producers since Turkey is a country with a high percentage of semi-
integrated plants. On the other hand, Turkey can affect global scrap prices as being a
large importer of scrap. However, the affect can be observed when there is a change
in export amount, but not when there is a change in production. The result is due to
quality expectation of exported materials. Turkey needs to import more scrap when
the firms need to export more since the domestic scrap is not as good as the imported

scrap.

4.3. THE EFFECTS OF VOLATILITIES OF THE EXCHANGE RATE, OIL PRICE
AND THE BASIC METAL PRICE TO TURKISH BASIC METAL PRODUCTION

Basic assumption in this part of the study is that the volatility in the global basic metal
prices, oil prices or exchange rate might affect the basic metal production industry,
since they might result in an unpredicted future about the production costs of the

plants.

The volatility variables for basic metal prices, the oil price and the foreign exchange
rate are estimated in Section 3.4 and the volatilities are depicted in Figures 29-31. A
VAR model is constructed with volatility variables where that are taken an exogenous
variables while the growth in the basic metal production in Turkey and rate of change

in the basic metal prices are the endogenous variables.

4.3.1. The Effects of VVolatilities of Rate of Returns in Basic Metal, Oil Prices and

Exchange Rate on Turkish Basic Metal Production Growth Rates

Three volatility variables are used in the model: One of them is the exchange rate
since imports are in terms of US dollars, the second one is the oil price since it is an
important input for production, and third one is the basic metal price. To find out a
relationship, a VAR model is created using the exogenous volatility variables
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calculated in Section 3.4 with the endogenous variables as the rate of change in basic

metal prices and the growth rate in basic metal production in Turkey.

Table 17-18 shows the results of the VAR model as rate of change in basic metal
price and growth rate of basic metal production is endogenous while volatility in
exchange rate is exogenous. Here volatility of exchange rate has a statistically
significant coefficient in ‘growth rate of basic metal production’ and it is negative. It

means volatility in exchange rate can negatively affect production.

Table 19-20 shows the results of the VAR model as rate of change in basic metal
price and growth rate of basic metal production is endogenous while volatility in basic
metal price is exogenous. Here volatility of basic metal price has a statistically
significant coefficient in ‘growth rate of basic metal production’ and it is negative. It

means volatility in basic metal price can negatively affect production.

Table 21 shows the results of the VAR model as rate of change in basic metal price
and growth rate of basic metal production is endogenous while volatility in oil price
is exogenous. Here coefficient of volatility of oil price in ‘growth rate of basic metal
production’ is not significant. It means volatility in oil price has no effect on basic

metal production in Turkey.

Table 17. VAR model results for the rate of change in basic metal price and the
growth rate of metal production with the volatility in exchange rate

VAR
Equation: Rate of change in basic metal price
Coefficient p-value

Rate of change in basic metal price lag 1 0.230 0.000

Rate of change in basic metal price lag 2 0.006 0.933

Growth rate of metal production lag 1 0.124 0.051

Growth rate of metal production lag 2 0.081 0.208
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Table 17 (Continued)

Volatility in exchange rate -13.4 0.004

Equation: Growth rate of metal production
Coefficient p-value

Rate of change in basic metal price lag 1 0.008 0.407

Rate of change in basic metal price lag 2 0.299 0.005

Growth rate of metal production lag 1 -0.530 0.000

Growth rate of metal production lag 2 -0.144 0.082

Volatility in exchange rate -10.8 0.073

Table 18. Granger causality results for the rate of change in basic metal price
and the growth rate of metal production with the volatility in exchange rate

Equation Variable X p-value
Rate of change in basic Growth in basic metal 3.94 0.139
metal price production
Growth in basic metal Rate of change in basic metal 11.30 0.004
production price
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Table 19. VAR model results for the rate of change in basic metal price and the
growth rate of metal production with the volatility in the basic metal price

VAR
Equation: Rate of change in basic metal price
Coefficient p-value

Rate of change in basic metal price lag 1 0.305 0.000

Rate of change in basic metal price lag 2 -0.007 0.928

Growth rate of metal production lag 1 0125 0.051

Growth rate of metal production lag 2 0.100 0.125

Volatility in basic metal price -4.47 0.101

Equation: Growth rate of metal production
Coefficient p-value

Rate of change in basic metal price lag 1 0.098 0.347

Rate of change in basic metal price lag 2 0.295 0.005

Growth rate of metal production lag 1 -0.548 0.000

Growth rate of metal production lag 2 -0.132 0.107

Volatility in basic metal price -8.39 0.014

Table 20. Granger causality results for the rate of change in basic metal price

and the growth rate of metal production with the volatility in price

Equation Variable X
Rate of change in basic Growth in basic metal 4.33
metal price production
Growth in basic metal Rate of change in basic metal 116
production price
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Table 21. VAR model results for the rate of change in basic metal price and the

growth rate of metal production with the volatility in oil price

VAR
Equation: Rate of change in basic metal price
Coefficient p-value

Rate of change in basic metal price lag 1 (22 0.001

Rate of change in basic metal price lag 2 -0.017 0.839

Growth rate of metal production lag 1 0.133 0.045

Growth rate of metal production lag 2 0.092 0.165

Volatility in oil price -0.975 0.280

Equation: Growth rate of metal production
Coefficient p-value

Rate of change in basic metal price lag 1 0.096 0.385

Rate of change in basic metal price lag 2 0.282 0.008

Growth rate of metal production lag 1 -0.514 0.000

Growth rate of metal production lag 2 -0.129 0.126

Volatility in oil price -0.20 0.860

4.3.2. Relationship between the Rate of Return in Basic Metal and Volatility of
the Rate of Return in Crude Oil

Oil is also an important input for plants as an energy supply as it is mentioned in the
thesis before. That is why hypothesis here is that the oil price fluctuations might have
effects on the rate of change in basic metal prices. As a result, the relationship with
crude oil prices and the basic metal can be useful to understand the effects on global

metal prices. Running an ARCH/GARCH model and applying a VAR methodology
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will help to understand the relationship. However, same result is observed as before.
Volatility in oil price has no effect on the rate of change in global basic metal price.
This leads to a finding that oil price is not one of the main drivers of basic metal
prices in the world. Further analysis can be extended with coal, electricity etc. Table

below summarizes the result.

Table 22. VAR model results for the rate of change in basic metal price and the

rate of change in oil price with the volatility in oil price

VAR
Equation: Rate of change in oil price
Coefficient p-value

Rate of change in oil price lag 1 0.167 0.056

Rate of change in oil price lag 2 -0.022 0.801

Rate of change in basic metal price lag 1 0.223 0.131
Rate of change in basic metal price lag 2 0.096 0.505
-2.32 0.116

Volatility in oil price

Equation: Rate of change in basic metal price
Coefficient p-value

Rate of change in oil price lag 1 0.192 0.000

Rate of change in oil price lag 2 -0.044 0.400

Rate of change in basic metal price lag 1 0.236 0.008

Rate of change in basic metal price lag 2 -0.217 0.797

Volatility in oil price -1.000 0.246
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4.4. Concluding Remarks on the Hypotheses

Summarizing the results and turning back to hypotheses in introduction, it can be
concluded that:

Hypothesis 1: If there is a shock that increase the input prices (basic metals and
scrap), the metal producers decrease their purchase volumes of inputs (basic metals
and scrap) in the spot markets. This will lead to decreases in the amounts of metal

products available in future months in the metal markets.

Result 1: A positive shock in the rate of change in basic metal price positively affect
the growth rate of metal production in Turkey in two periods. As a result, hypothesis

is shown to be accurate.

Hypothesis 2: The metal producers use forward contracts and order their inputs (basic
metals and scrap) a couple of months (like two months) before their productions take
place. A shock that increases the input prices at the time of ordering might dissipate
over time and the input prices might return to their normal levels when the metal
products (produced with high input prices) are ready to sell. Accordingly, metal
producers might prefer to supply high amounts of metal in the markets, since their
products have high present prices associated with high input costs of earlier months,
before the expected price drops of their products following present low input prices.
Here the motivations of the metal producers are clear: sell the own product now at
the present high price while it is high due to high past input costs and buy the inputs

now at the present low input prices.

Result 2: Decrease of purchase volume of materials can be valid, however; the

production after two months does not decrease.

Hypothesis 3: If the metal prices are high at the metal spot markets, then the
purchasers may prefer to postpone their demands until the metal prices drop to lower
levels. This might lead to low capacity usages by manufacturing firms using metal

products intensively and hence a contraction in manufacturing sector.
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Result 3: In the first period of a shock in the rate of change in price level, production
decreases and since input price changes directly reflect to domestic price. An
increase in price level in Turkey results in a demand decrease. So that hypothesis is

accurate.

Hypothesis 4: The metal purchasers know that the metal suppliers purchase their
inputs (basic metals and scrap) two months in advance. Hence, if a metal input price
increasing shock happens now, this might alert them to increase their demand for
final metal products now before the increased metal input costs are reflected in future
metal prices on the future spot markets. Then this might lead to increased production

in the metal sector.

Result 4: Hypothesis is not valid since there is no increase in demand in one period

after a shock in price level.

Hypothesis 5: Due to the fact that Turkey plays an important role in the global steel
production, an increase in final metal products’ exportation by Turkey might lead to

decreases in the price of raw materials.

Result 5: A shock in growth of exports in basic metals affect scrap prices; however,

has no effect on basic metal prices. But the size of the effect is too small.

Hypothesis 6: Since scrap is a major input for Turkish metal production, the effect of
changes on the import prices of the scrap will be significant on Turkish metal

production growth rates.

Result 6: Basically, since the majority of the plants are integrated, the effect comes
from the change in basic metal price, not from the scrap price.

Hypothesis 7: The global input price changes in basic metals and scrap directly affect
Turkish production sector’s future output levels and revenues per volumes (as an
approximation to the price of the final metal product) by causing variations in forward

input prices (basic metals and scrap).

Result 7: Correct, the prices are reflected directly in one period to domestic prices.
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Hypothesis 8: Any price change in the basic metal prices will be reflected into the
scrap price. This fact is mainly due to the substitution effects between these two
inputs for the plants. When there is an increase in the basic metal prices such as iron
ore, the demand for scrap will increase. This is expected to push the price of scrap to

higher levels.

Result 8: Correct, a shock in the rate of change in basic metal price directly reflected

to the rate of change in scrap price.

Hypothesis 9: Volatilities of exchange rate, oil price or the basic metal price have

significant effects on Turkish basic metal production industry.

Result 9: VAR models suggest that volatility of exchange rate and basic metal price
have negative effects on basic metal industry in Turkey, however it is not the case for

oil price.

Hypothesis 10: Volatility of the oil price has significant effects on the basic metal

prices.

Result 10: Both inputs are major inputs for producers, however, volatility of oil price
has no direct effect on the rate of return in basic metal price.
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CHAPTER 5

CONCLUSIONS

Manufacturing industry is the one of key fundamentals of many country’s GDP.
Turkey as being a developing country, requires further investments especially in
manufacturing industry. Within manufacturing industries, there are couple of sub-
industries driving the growth up and having major impacts. Basic metal industry is

an important one among them.

Basic metal industry holds an important part in manufacturing industry with an
average share of 11% within 2010 to 2015. Not only it holds an important part in
manufacturing but also it is an input for many industries such as automotive,

machinery, construction etc.

Considering the importance of basic metal production in Turkey, the relationship
between global metal prices and basic metal production is examined with different
methodologies. Firstly VAR analysis is conducted to understand lagged relationship
between variables. Secondly, Granger causality will be tested for causality effects. In
addition, impulse response functions will be derived to explain the effects of shock

and forecast error variance decompositions are derived.

Besides, the effect of scrap prices is studied with the same manner since Turkey is
one of the largest scrap importers. Scrap is another main input for metal production

industry, especially for steel industry.

The effect of the rate of change in domestic price of metal industry is examined to

understand the price pass trough of changes in scrap and basic metal prices.
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Moreover, the effects of changes in Turkey’s export in metal products on global basic
metal or scrap prices is studied to understand the significance of Turkey in global

metal input prices or scrap.

Finally, volatility of the oil prices, exchange rate or metal prices are used to

understand the effect on Turkish basic metal industry.
Results found in the thesis are:

-The rate of change in global basic metal prices has a significant effect on growth rate
of Turkish basic metal industry. While the effect is negative in the first period, it is
positive in the second period. The first effect is due to demand side dynamics whereas
the second effect is due to supply side dynamics. With an increase in domestic price,
end customers decrease their purchase; however, in the second period, the
manufacturers try to sell their expensive stock (since they purchased it two-three

months ago) so that domestic price level decreases and production increases.

-Scrap price has significant effect on Turkish steel production. Effect is stable in the
first period, then negative and then positive.

-There is a Granger causality from basic metal price to scrap price which means scrap

prices are highly affected by basic metal prices.

-Growth rate of export of basic metal has significant impact on the scrap price, but
no effect on the basic metal price. This is mainly due to the fact that Turkey is one of

the largest importers of scrap.

-Volatility of exchange rate, basic metal price has significant negative effect on

Turkish basic metal production while volatility of oil price has no significant effect.

-Being another important input for producers, the volatility of oil price has no direct

impact on the rate of change in basic metal prices.
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APPENDICES

APPENDIX A. COMPLEMENTARY ANALYSIS

A.1.Cointegration Results

From PP and ADF tests there are three combinations that are used in the thesis that

has to be tested for cointegration.

Table A.1.1 Cointegration test results Scrap Price and Domestic Price

Trace 02 (ArE
Rank Statistics 5% Critical Value
0 6.86* 15.41
1 1.75 3.76

Table A.1.2 Cointegration test results Basic Metal Price and Domestic Price

Rank Tr?c? 5% Critical Value
Statistics
0 10.18* 15.41
1 1.26 3.76

Table A.1.3 Cointegration test results Basic Metal Price and Scrap Price

Rank Tr?c? 5% Critical Value
Statistics
0 9.38* 15.41
1 1.4 3.76
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Table A.1.4 Cointegration test results Basic Metal Price, Scrap Price and Basic

Metal Production

Trace

Rank . .. 5% Critical Value
Statistics
0 21.18* 29.68
1 9.7 15.41
2 4.2 3.76

As a result of the cointegration tests for the all relationship VECM model cannot be
used, instead all models will be structured as VAR models.

A.2.Lag Length Definition
Table A.2.1 Optimal Lag Length

Optimal Selected

VAR Model Length (AIC, AIC HQIC Lag
HQIC, SBIC) Length

Rate of change in basic
metal price and growth rate 2,2,1 -5.70 -5.62 -5.52 2
of metal production
Rate of change in scrap
price level change and 4,2,1 -4.86 -4.69 -4.51 2
growth in steel production
Rate of change in global
basic metal price and rate of
change in domestic price in
Turkish basic metal industry

Rate of change in scrap
price and rate of change in 2,2,1 -6.03 -590 -5.74 1
basic metal price

Rate of change in export
volume and rate of change 1,1,1 -2.70 -2.65 -2.58 1
in basic metal price level
Rate of change in steel
export volume and rate of 43,1 -3.57 -3.40 -3.23 3
change in scrap price level

1,1,1 -7.55 -7.50 -7.42 1
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A.3.VAR Stability Tests

Stability results derived from eigenvalues of the equations are summarized in below
tables. As a reminder, all the VAR models without scrap price and exports are in the
period of 2005 to 2016 while rest are from 2012 to 2016. All of the tables will
suggest that all of the VAR models are stable since all modulus are within the circle
of 1.

Table A.3.1 VAR stability results

VAR Model Mod.1/2 Mod.3/4 Mod.5/6 Mod.7/8
VAR model results for rate of
change in basic metal price and
growth rate of metal
production
Rate of change in scrap price
level change and growth in 0.54/0.54  0.52/0.52 - -
steel production
VAR model results for rate of
change in global basic metal
price and rate of change in 0.42/0.42 - - -
domestic price in Turkish basic
metal industry
VAR model results for rate of
change in export volume and
rate of change in basic metal
price level
Rate of change in scrap price
and rate of change in basic 0.59/0.59  0.44/0.44 - -
metal price
VAR model results for rate of
change in steel export volume
and rate of change in scrap
price level
VAR model results for rate of
change in basic metal price and
growth rate of metal 0.47/0.43  0.43/0.29 - -
production with volatility of
exchange rate

0.41/0.41  0.36/0.29 = =

0.35/0.18 = = =

0.72/0.72  0.65/0.64  0.64/0.64 =
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Table A.3.1 (Continued)

VAR model results for rate of
change in basic metal price and

growth rate of metal 0.37/0.42  0.42/0.34 - -

production with volatility of
price level

VAR model results for rate of
change in basic metal price and

growth rate of metal 0.44/0.41  0.41/0.3
production with volatility of oil

price
VAR model results for rate of
change in basw_me_tal price a_nd 0.29/029  0.23/0.23 5 g
rate of change in oil price with
volatility of price level

A.4. VAR autocorrelation tests

On LM autocorrelation test, Ho: There is no autocorrelation in Lag x. So if p value is
greater than 0.05, hypothesis will be failed to be reject. Below table shows that there

IS no autocorrelation in residuals of any VAR model.

Table A.4.1 Autocorrelation Results

VAR Model Lag 1 Lag 2 Lag 3
VAR model results for rate of change
in basic metal price and growth rate of 0.89 0.5 -

metal production
Rate of change in scrap price level

change and growth in steel production 0.39 0.07 i
VAR model results for rate of change
in global basic metal price and rate of ol ) i

change in domestic price in Turkish
basic metal industry
VAR model results for rate of change
in export volume and rate of change in 0.43 0.25 -
basic metal price level
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Table A.4.1 (Continued)

Rate of change in scrap price and rate
of change in basic metal production

VAR model results for rate of change
in steel export volume and rate of
change in scrap price level
VAR model results for rate of change
in basic metal price and growth rate of
metal production with volatility of
exchange rate

VAR model results for rate of change
in basic metal price and growth rate of
metal production with volatility of
price level

VAR model results for rate of change

in basic metal price and growth rate of

metal production with volatility of oil
price

VAR model results for rate of change

in basic metal price and rate of change

in oil price with volatility of price

level

A.5. Jarque Bera Normality test

0.32

0.15

0.88

0.89

0.98

0.77

0.93

0.59

0.34

0.41

0.57

0.71

0.61

On LM autocorrelation test, Ho: Residuals are normally distributed. So if p value is

greater than 0.05, hypothesis will be failed to be reject. Below table shows that on

some VAR models, residuals are not normally distributed. However, results will not

have significant impact on deriving impulse response functions.

Table A.5.1 Jarque-Bera Results

VAR Model

VAR model results for rate of change in

basic metal price and growth rate of
metal production
Rate of change in scrap price level
change and growth in steel production
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Variable 1

0.03

0.58

Variable 2

0.47

0.36

ALL

0.09

0.54



Table A.5.1 (Continued)

VAR model results for rate of change in
global basic metal price and rate of
change in domestic price in Turkish

basic metal industry

VAR model results for rate of change in
export volume and rate of change in 0.03 0.00 0.00

basic metal price level

Rate of change in scrap price and rate of

change in basic metal production

VAR model results for rate of change in

steel export volume and rate of change 0.03 0.12 0.03
in scrap price level

VAR model results for rate of change in
basic metal price and growth rate of

metal production with volatility of
exchange rate

0.00 0.73 0.01

0.52 0.74 0.76

0.45 0.71 0.69

VAR model results for rate of change in
basic metal price and growth rate of
metal production with volatility of price
level

0.48 0.53 0.6

VAR model results for rate of change in
basic metal price and growth rate of o 0.8 0.46
metal production with volatility of oil ' '
price
VAR model results for rate of change in
basic metal price and rate of change in 0.26 0.31
oil price with volatility of price level

0.28

A.6. Details on basic metals
A.6.1.1.Copper Producer Countries

Major copper producer is Chile and there is a large gap between other countries.
China and United States follows Chile. In top 7 there are two African countries which
are Congo and Zambia. Figure A.6.1 from USGS, shows top 7 with their production

volumes.
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Production in thousand metric tons
0 1000 2000 3000 4000 5000 6000

Chile 5.500

Peru

China

United States
Australia

DR Congo

Zambia

Figure A.6.1. Top 7 Copper Producer Countries (USGS)
A.6.1.2.Top Copper Producer Firms

Largest copper producer is Codelco which is a Chilean state owned company, while
it is followed by Phonix based Freeport-McMoran, then Swiss based Glencore. 4™
place is Anglo-Australian BHP and followed by Southern Copper which is a
subsidiary of Grupo Mexico. Figure A.6.2 from InfoMine shows top 10 copper
producers

Production in thousand metric tons

Codelco
Freeport-McMoRan
Glencore

BHP Billiton
Southern Copper
KGHM

Rio Tinto

First Quantum
Antofagasta

Vale

g 1827
1.696

Figure A.6.2. Top 10 Copper Producer Firms (InfoMine)
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A.6.2.1. Zinc Producer Countries

In 2016, China is the major producer for Zinc, which has a large gap between second
producer country, Peru. Most of the zinc is produced in three continents, Asia,

Oceania and America. Figure A.6.3 from USGS shows top 7 countries.

Production in thousand metric tons

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

China | 4500
Peru . .
Australia
United States
Mexico

India

Bolivia
Figure A.6.3. Top 7 Zinc Producer Countries (USGS)

A.6.2.2. Top Zinc Producer Firms

Being not very different than copper producers, most of the top producers are not
from the countries that are rich in zinc. Top 2 players are from Korea and Switzerland.
Canadian, Brazilian, Indian, Swiss and Swedish firms are in top 10. Figure A.6.4.
from International Lead & Zinc Study Group, demonstrates the production from

different firms.
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Production in thousand metric tons

Korea Zinc Group (Korea) 1.100

Nyrstar (Switzerland) 1.073
Hindustan Zinc (India) :

Glencore Xstrata (Switzerland)
Votorantim (Brazil)

Boliden (Sweden)

Shaanxi Nonferrous Metals (China)
Teck (Canada)

China Minmetals Corp. (China)

Noranda Income Fund (Canada)

Figure A.6.4. Top 10 Zinc Producer Firms (International Lead & Zinc Study
Group)

A.6.3.1.Lead Producer Countries

In 2016, China is the major producer for Lead, which has a large gap between second
producer countries, Australia. Most of the lead is again produced in three continents,
Asia, Oceania and America. Figure A.6.5 from USGS shows top 7 countries.
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Production in thousand metric tons
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China 25.400
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Figure A.6.5. Top 7 Lead Producer Countries (USGS)
A.6.3.2. Top Lead Producer Firms

For lead production, Glencore and Doe Run from US are leading firms for production,
followed by India, Teck and BHP. It can be seen that firms who are leading in Zinc
are also leading for lead metal production. Figure A.6.6 from International Lead &

Zinc Study Group, shows the production from different firms.

Lead production in thousand metric tons
0 50 100 150 200 250 300 350

Glencore (Switzerland / UK) ;294
Doe Run (U.S.)
Hindustan Zinc (India)

Teck (Canada)

BHP Billiton (Australia / UK)

Figure A.6.6. Top 5 Lead Producer Firms (International Lead & Zinc Study
Group)
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A.6.4.1.Nickel Producer Countries

Philippines are the leading nickel mining country with 23%, it is followed by Canada,
Russia, Australia and New Caledonia. Other than Philippines, it can be said that there
is no dominance in terms of mining of Nickel. Figure A.6.7, from INSG shows the

distribution of Nickel mining countries in 2015.

Share of production
0,0% 5,0% 10,0% 15,0% 20,0% 25,0%

Philippines
Canada

Russia
Australia

New Caledonia
Indonesia
Brazil

China

Cuba

South Africa
Colombia
Other countries

23%

1?4%
Figure A.6.7. Top Nickel Producer Countries (INSG)
A.6.4.2. Top Nickel Producer Firms

Top producer of nickel are Vale and Norilsk Nickel. Again there is no dominant
producers in the world compared to other metals. Glencore is again active in Nickel

like other metals. Figure A.6.8 from Norisk Nickel shows largest producers in 2016.
Share of production
0,0% 10,0% 20,0% 30,0% 40,0%
Vale : : : :
Norilsk Nickel
Jinchuan

14%

Glencore

Sumitomo Metal Mining
Sherritt

Anglo American

BHP Billiton

Other producers 36%:

Figure A.6.8. Top Nickel Producer Firms (Norisk Nickel)
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A.6.5.1. Aluminum Producer Countries

Production is mainly done by China. They produce 6.5 times more than North
America. However, they are not the leading miner of bauxite. Australia is the richest
in terms of bauxite, there are also countries such as Guinea, Brazil, and Jamaica which
are not rich in terms of other ores. Figure A.6.9 from IAl, shows the production in

2016 and Figure A.6.10 from USGS shows bauxite mining countries.

Production in thousand metric tons
0 5000 10000 15000 20000 25000 30000 35000

China

GCC

North America

Eastern & Central Europe
Western Europe

Asia excluding China
Oceania

31.641

Rest of world*
Africa
South America

Figure A.6.9. Leading Aluminum Producer Countries (1Al)

Production in thousand metric tons
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Figure A.6.10. Leading Bauxide Mining Countries (USGS)
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A.6.5.2. Top Aluminum Producer Firms

Chinese firms dominate Aluminum production market while UC Rusal from Russia,
Rio Tinto Alcan from Canada and Alcoa from US are in top 6. Figure A.6.11 from
CRU group shows the statistics in 2016.

Production output in million metric tons
0 1 2 3 4 5 6 7

Honggiao (China) 55,83
UC Rusal (Russia)

Rio Tinto Alcan (Canada)
Shandong Xinfa (China)

Chalco (China)

Alcoa (U.S.)

Figure A.6.11. Top 6 Aluminum Producer Firms (CRU Group)
A.6.6.1.1ron and Steel Producer Countries

Largest steel producer in the world is China where its production in crude steel is 7
times higher than Japan which is the second largest country. Figure A.6.12, from
world steel association shows the rankings in 2016. Turkey is 8™ largest steel
producer. However, iron ore is mainly mined in Australia, Brazil and China. Figure
A.6.13 from USGS shows the ranking in 2016.
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Production in million metric tons
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Figure A.6.12. Top 10 Steel Producers (World Steel Association)
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Figure A.6.13. Top 8 Iron Mining Countries (USGS)
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1.1.6.2. Top Steel Producer Firms

Largest firms are mainly from China, Japan and India. However, largest firm
ArcelorMittal is a Luxembourg based firm which became largest after Arcelor
acquired Mittal in 2006. Figure A.6.14 from World Steel Association shows the

production volume for firms.

Production volume in million metric tons
0 20 40 60 80 100 120

ArcelorMittal (Luxembourg) 95,45
China Baowu Group (China) :
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NSSMC (Japan)
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Shougang Group (China)
Tata Steel (India)

Shandong Group (China)
Nucor (U.S.)

Hyundai Steel (South Korea)
Maanshan (China)
thyssenkrupp

Figure A.6.14. Top Steel Producer Firms (World Steel Association)
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APPENDIX B. TURKISH SUMMARY/TURKCE OZET

GLOBAL METAL FiYAT DEGIiSIKLIKLERINIiN TURK METAL
ENDUSTRISINE VE IHRACATINA OLAN ETKILERININ iNCELENMESI

1.Giris

Ulkelerin ekonomik giiciinii godsteren &nemli faktorlerden bir tanesi iiretim
sektdriiniin gelismisligi ve biiyiime hizidir. Uretim sektorii katma degeri yiiksek olan
otomotiv ve makina endiistrisinden daha diisiik katma degerli kimyasallarin
tiretimine kadar uzanir. Fakat yiiksek katma degerli ve ya degil, liretim sektoriindeki

bir ¢cok endiistri tiretiminde emtialar1 kullanir.

Bir ¢ok tiretimin girdisi olmasi dolayisi ile emtialardaki fiyat hareketleri ve birbirleri
ile olan iliskileri literatiirde cok¢a incelenmistir. Onemli bir girdi olmas1 dolayist ile

de emtia fiyatlarinin tahmini iiretim sektoriinde kritik bir yer tutmaktadir.

Emtialar arasinda altin, giimiis ve petrol gibi degerli iiriinlerin yanisira nikel, demir,
bakir gibi ana metaller, hem ana metal endiistrisi i¢in hem de ana metal
endistrilerindeki c¢iktilarin diger sektorlerde kullanilmasindan dolayi, emtialar
arasinda etkili bir konuma sahiptir. Aslinda, ¢evremizdeki bir ¢ok yapida ve iiriinde

ana metalleri géormemiz miimkiindiir.

Metal endiistrisi Cin, Japonya ve Amerika gibi onemli ¢elik treticileri i¢in kritik
olmayip, ayni zamanda metal endiistri ¢iktilarin1 kullanan otomotiv agirlikli
Almanya, Ingiltere gibi iilkeleri de etkilemektedir. Bilindigi gibi bir otomobilin
%70’1 gelik, %6’s1 ise aliminyumdur. (Kishida)
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Biitlin bunlara ragmen, ekonomik literatiir, ana metal fiyatlarinin makroekonomik
verilere etkisini incelemekte yetersiz kalmaktadir. Bu sebeple, bu tez bu yoniiyle

Tiirkiye ana metal endiistrisi i¢in 6nem kazanacaktir.

Ana metaller alt1 ana iirtinde agiklanabilir: Demir, aliminyum, bakir, ¢inko, kursun
ve nikel. Bu {iriinlerin diinyadaki tiretim hacimleri, demir ve ¢elik i¢in 1.629 milyar
ton ham celik ve 45.8 milyon ton paslanmaz ¢elik olmak iizere toplamda 1.674 milyar
ton, aliminyum 197.1 milyon ton, bakir 20.8 milyon ton, ¢inko 13.7 milyon ton,
kursun 5.2 milyon ton ve nikel 2.1 milyon tondur. Goriildiigii gibi, ana metallerin
iiretimlerindeki ana kalem demir ve geliktir ve toplam iiretimin %80’inden fazlasini

olusturmaktadir.

Bu iirtinlerin kullanim alanlar1 birbirinden farkilik gdstermekle beraber demir ve ¢elik
cogunlukla makina ve ingaat endiistrisinde, aliminyum tasimacilik ve ingaat
endiistirisinde, bakir altyap1 ve insaat endiistrisinde, ¢inko galvanizleme, kursun pil
iiretiminde ve nikel ise paslanma Onleyici materyal olarak kullanilmaktadir. Celik
iiriinlerini 6nemli kismin1 uzun ve yassi ¢elikler olusturmaktadir. Uzun iiriinler daha
cok insaat sektoriinde kullanilirken, yassi {irtinler otomotiv ve makina enddistirisnde

agirlikl olarak tiiketilmektedir.

Ana metal endiistrisi i¢in 6nemli konulardan bir tanesi de iiretim seklidir. Ozellikle
celik tiretimi i¢in iki tip tiretim sekli vardir. Biricisi demir cevheri kullanilarak yapilan
iiretim, ikincisi ise hurda kullanilarak yapilan iiretimdir. Demir cevheri kullanilarak
yapilan liretim tesisleri entegre, hurda ile yapabilen tesisler ise yar1 entegre tesisler
olarak adlandirilmaktadir. Yani yar1 entegre tesisler iiretim yapabilmek i¢in demir
cevheri degil hurda satin almak zorundadirlar. Bu sebeple sadece ham demir cevheri

fiyatlar1 degil hurda fiyatlar1 da endiistri de etkili olacaktir.

Diinya genelinde degerlendirildiginde, ¢ogunluk entegre tesislerden olugmakta iken,
Tiirkiye i¢in tam tersi bir durum s6z konusudur. Tiirkiye’deki celik iireticilerinin
cogunlugu hurdadan iiretim yapmaktadir. Bu bilgi de Tiirkiye’de etkili olacak fiyatlar

icin bir ipucu verecektir.
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Ana metal ve iiretim endiistirisinin énemini Tiirkiye i¢in degerlendirildiginde, bazi
carpici veriler 6ne ¢ikmaktadir. Uretim endiistrisinin Tiirkiye GSYIH’i i¢indeki pay1
ortalama %29 seviyesindedir. Bu oran Finlandiya, Almanya gibi daha endiistrilesmis
tilkelerde %34 seviyesinde daha ¢ok hizmet sektorii gelirine sahip olan Hollanda ve

Danimarka’da ise %23 seviyesindedir.

Tiirkiye’de ana metal enddistirisinin, tiretim sektorii icindeki payr ise %l1
seviyesindedir. Bu oran Avrupa genelinde en yiiksek seviyedir. Norveg ve Isveg’te
ana metal endiistrisi siras1 ile %11 ve %10’luk paya sahipken, Fransa’da %3

seviyesindedir.

%11°1ik oran ile ana metal endiistrisi, gidanin %15’lik payindan sonra ikinci sirada
gelmektedir. Fakat ana metal endiistrisi bilindigi gibi ayn1 zamanda diger sektorler
i¢cin de 6nemli bir girdidir. Yani iiretim enddstrisi i¢erisindeki pay1 %7 olan otomotiv,
ve aym zamanda GSYIH icindeki pay1 %7 olan insaat sektorii i¢in de temel bir

sektordur.

Bununla beraber, Tiirkiye 2016 yilinda en biiytiik 8. {iretici konumundadir. Yillik 33.2

milyon ton ile 42.1 milyon ton iiretim yapan Almanya’nin hemen arkasindadr.

Ana metal endiistrisinin dnemi sadece yurtici tiretim ile sinirli degil. Ana metal
endiistrisi ayn1 zamanda 2017 yilindaki Tiirkiye ihracatinda %13’lik pay ile %17’lik
paya sahip olan motorlu araclardan hemen sonra ve benzer sekilde 2017 yilindaki

Tiirkiye ithalatinda %14°liik payi ile ilk sirada gelmektedir.

Ana metal endiistirisin hem ithalat hem de ihracat i¢in 6nemli yer tasimasindaki
neden ¢elik liretimi lizerinden aciklanabilir. Daha 6nce bahsedildigi gibi gelik tiretimi
icin iki 6nemli kalem uzun ve yassi ¢eliklerdir. Tiirkiye uzun celikte tiiketimden
fazlasini iiretip net ihracat¢1 konumundayken, yassi Uriinlerde tiiketimden daha azini

iiretim net ithalat¢1 konumundadir.

Celik icin 6nemli konulardan bir tanesinin girdi tipi oldugu bahsedilmistir. Hurdanin
onemli bir girdi olmas1 dolayisi ile Tiirkiye’nin hurda ithalati da 6nem tasiyacaktir.

Tiirkiye 17.7 milyon tonluk ithalat: ile birlikte, en yakin rahibi Hindistan1 yaklagik
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3’e katlayarak, en biiyiik hurda ithalat¢ist konumundadir. Bu veri, hurda ithalati ve

fiyatlarinin Tiirk demir ¢elik endiistrisi i¢in 6nemini bir kez daha vurgulamaktadir.

Tiirkiye’deki ¢elik tireticileri incelendiginde, toplam 33 {ireticiden sadece 3’1 entegre
tesise sahiptir.Yillik 5.5 milyon tonun iizerindeki iiretimi ile birlikte isdemir birinci
sirada, 3.5 ila 4.5 milyon ton arasindaki iiretimi ile Erdemir ikinci sirada, 3 ile 4
milyon ton iiretimi ile I¢das 3.sirada yer almaktadir. isdemir hem yass1 hem uzun

irlinler tiretirken, I¢das sadece uzun, Erdemir ise sadece yass1 iiretmektedir.

Isdemir, iskenderun’da konumlanmakla birlikte 2002 yilna kadar devlet destekli bir
firma halindedir. 2002 yilinda Erdemir’e ve Erdemir’in de Oyak grubu’na satilmasi
ile birlikte Oyak grubunun bir sirketidir. Erdemir, 2006’ daki Oyak satin alimina kadar
yine devlet destekli bir firmadir. I¢das ise Canakkale’de konumlanmakta olup,

1969’daki kurulusundan beri 6zel sektore ait bir firmadir.

Tiirk ¢elik endiistrisi igin giincel ve uzun siiredir siirmekte olan bazi negatif noktalar
mevcuttur. Bunlardan 6nemli bir tanesi, Tiirkiye’deki tireticilerinin sadece 3’iiniin
entegre sahip olmasi sdylenebilir. Bunun disinda, Tiirkiye’nin daha ¢ok uzun ¢elik
tiretip daha az yassi ¢elik tiretmesi buna gore net ihracat¢i ve net ithalat¢r konumunda
olmas1 negatif bir yan olarak gosterilebilir. Ciinkii yassi ¢elik uzun celige gore daha

katma degerli bir tirlin olarak degerlendirilmektedir.

Bunun disindaki son yildaki Amerika’nin anti damping uygulamasi, ve ayni
zamanda ithal ingaat demiri vergisinin %10’dan %0’a ¢ekilmesi, yerel tireticiler i¢in

zorluklara sebep olacaktir.

Bunlarin yani sira yassi ¢elik ithalattindaki verginin arttirilmasi da sektore olumlu

yanstyabilir.
2.Literatiir Taramasi

Emtia fiyatlar1 ve birbirleri ile olan iligkileri ekonomik literatiirde sik¢a incelenen
konulardan bir tanesidir. Ayrica emtia fiyatlarinin ekonomik aktivitelere olan 6nemli

etkileri vardir (Labys,2006). Buna ek olarak, emtia fiyatlarindaki dalgalanmalar,
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yasam standartlart ve makroekonomik veriler {izerinde de etkili olmaktadir

(Deaton,1999; Cashin et al.,2002).

Ayrica bulgular ve ¢aligmalar gosteriyor ki, metal fiyatlarindaki dalgalanmalar da
proje degerlemeleri ve biit¢celemede Onemli rol oynamaktadir (Dooley ve

Lenihan,2005).

Emtia fiyatlarindaki degisimlerin 6nemli etkileri disiiniildiigiinde, fiyat
dinamiklerinin anlasilmasi ve tahmin modellerinin gelistirilmesi kritik olmaktadir.
Buna yonelik emtia fiyatlarindaki paralel hareketler Pindyck ve Rotemberg (1990)
tarafindan incelenmistir. Ayrica Rossen (2015) yine paralel hareketleri incemis ve
fiyat dongiileri ve uzun donem trendlerini incelemistir. Buna ek olarak, Winkelried

(2016), pargal1 lineer trendleri ve dongtiler lizerine ¢alisma yapmustir.

Emtia fiyatlarinin iilkelerin ekonomik degerlerine olan etkileri igin ise, Cordon
(2012), fiyat soklarinin sonuglarini incelemistir. Sonug olarak Avustralya ekonomisi
icin fiyat degisimlerinin, reel doviz kuru, dig ticaret artisi, kapital akisi ve

rekabetcilikte diislis olarak bulunmustur.

Guidi (2010), Birlesik Krallik icin petrol soklarinin iiretim ve hizmet sektoriine
etkilerini incelemistir. Sonug olarak iiretim sektoriiniin 6nemli 6l¢iide etkilendigini
fakat hizmet sektoriinlin etkilenmedigini gostermistir. Benzer olarak, Fukunaga
(2010), petrol soklarmin Japonya toplam iiretimini etkiledigini gézlemlemistir. Son
olarak Vespignani (2014), SVAR modeli ile emtia soklarinin Avustralya
ekonomisine etkilerini incelemis ve %1°lik ana metal fiyatlarindaki sokun maden
endiistrisi karin1 4 periyot boyunca negatif etkiledigini bulmustur. Bunun yanisira
kisa donemde insaat sektoriine pozitif fakat uzun donemde negatif etkiledigi

gorilmiistiir.

96



Bahsedilen ¢aligmalar ile beraber, hurda ve ana metal fiyatlari arasindaki geciskenligi
inceleyen ¢alismalar da mevcuttur. Ornegin, Fisher and Owen (1981), aliminyum i¢in
ana metal fiyatlarinin hurda fiyatlarini etkiledigini gostermistir. Labys and Kaboudan
(1980), yaptiklart ¢alismada bakir i¢in yine ana metal fiyatindan hurdaya bir
geciskenlik gozlemlemistir. Fiyat geciskenligi VAR modeli ile bu tez igerisinde de

incelenecektir.

Biitliin bu ¢aligmalar degerlendirildiginde, ekonomik literatiir, metal fiyatlarindaki
degisimin iiretim {izerine olan etkisini incelemekte yetersiz goriilmektedir. Ozellikle,
bu etkilerin Tiirkiye igin analizleri konusunda ekonomik literatiirde herhangi bir

caligma bulunmamaktadir.

%11°lik tretim sektorii icerisindeki payi ile, ana metal endiistrisi ve ana metal
fiyatlarinin endiistriye etkilerini incelemek Tiirkiye ana metal sanayi icin kritik
olacaktir. Aynt zamanda bilindigi gibi, ana metal endiistrisi ¢iktilar1 otomotiv ve
ingaat endiistrisi i¢in de 6nemli bir girdi olmaktadir. Bu sebeple, tezin ¢iktilar1 ve

bulgular Tiirk ana metal sanayii i¢in daha da 6nemli bir hal alacaktir.
3. Veri Seti, Degiskenler ve Metodoloji

Bu boliimde, tez i¢erisinde kullanilacak olan veri setleri ve bu veri setlerinin bir takim
ozelliklerine deginilecektir. VAR modeli kurulmadan 6nce veri setlerine duraganlik
testleri uygulanmalidir. Duraganlik testleri ADF ve PP tesleri olarak uygulanmistir.

Bunun yani sira tezde uygulanacak olan VAR modeli agiklanmugtir.

Tezde yapilacak analizler i¢in 10 ana degisken kullanilmustir. {1k ikisi, TUIK 'ten elde
edilen Tiirkiye ana metal ve celik sanayi endeksidir. Ugiincii ve dordiincii olarak,
IMF’den elde edilen ana metal fiyatlar1 kullanilmistir. Ek olarak, Platts Tiirkiye
ithalat hurda fiyatlar1 kullanilmistir. Fiyatlarin ihracata olan etkisini gdzlemlemek
adima, TUIK’ten elde edilen ana metal ve c¢elik ihracat gelirleri de analizlerde
kullanilmistir. Yurtdisi fiyatlarin yurtigi fiyatlarini geciskenligini incelemek adina,
yine TUIK’ten elde edilen yurti¢i ¢elik ve ana metal fiyat endekslerine de yer
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verilmistir. Ayrica doviz kuru ve petrol fiyatlarindaki dalgalanmalar1 incelemek

adina, TCMB doviz kuru ve investin petrol fiyatlar1 kullanilmistir.

Hurda ithalat fiyatlar1 hari¢ olan tiim veriler, 2005 ve 2016 yillar1 arasinda
incelenmekte olup, hurda ithalat fiyatlar1 2010 ve 2016 arasinda kullanilmistir.

Tiirkiye ana metal endeksinin genel sanayi endeksi ile iliskisine bakildiginda %97°1ik

bir korelasyon katsayis1 gdzlemlenmektedir. iki veri de benzer trendleri izlemektedir.

Tirkiye ana metal endeksinin 2009 yilindaki krize kadar arttigin1 2009°daki diisiisten
sonra tekrar 2016 dogru hizla arttig1 gdzlemlenmistir. Benzer sekilde 2009°a kadar
artis trendi icerisinde olan global ana metal fiyatlarinin 2009’a diisiis yasadigi
sonrasinda 2012’ye kadar hizla arttigi ve pik yaptigi, 2016’a kadar da diislis

trendinden oldugu goriilmiistiir.

Ana metal ve hurda da ithalat seviyelerinden dolayi, Tiirkiye ana metal sektorii i¢in
doviz kuru dalgalanmalari da 6nemli olmaktadir. Ozellikle 2016 sonrasimdaki

TL’deki deger kayb1 fiyatlar olumsuz etkilemistir.
3.1.Metodoloji

Verilerin duraganligini incelemek tizere ADF ve PP testi uygulanmistir. ADF modeli

asagida goriilebilir:
Yt t aninda tretim endeksi

Pt: t aninda fiyat seviyesi

R =PBR..+V @)
3

Y =BYty,

U =pU_; +€ ana metal iiretim endeksi i¢in (4)

V, =pVy, +€ fiyat seviyesi icin ()
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Yukarida gosterilmis olan model, diger veriler i¢in de kullanilabilir. Kullanilan ADF
ve PP modelinin sonuglarina gore, ana metal ve celik {iretim endeksi, ayrica ana metal
ve c¢elik ihracat endeksi duragan olarak goriilmiistiir. Bunun yani sira diger tiim
verilerin duragan olmadigl goriilmiistiir. Analiz yapilacak olan iki verinin ayni

duraganlik seviyesinde olmasi gerektiginden, veriler biiylime verilerine ¢evrilmistir.
(Yt / Yt_l—l) Bu c¢evirim ile birlikte, tiim biiyiime verilerinin duragan oldugu
gorilmiistiir.

Duraganlik testinin yanisira, duragan olmayan seriler arasindaki analizlerde
cointegration testi yapilmalidir. Birbiri ile analiz yapilacak olan duragan olmayan

seriler test edildiginde cointegration gozlemlenmemistir. Boylece tez igerisindeki

analizlerde biiylime verileri ile VAR modeli kullanilacaktir.

Son olarak, doviz kuru, global ana metal fiyatt ve ya petrol fiyatindaki
dalgalanmalarin etkilerini anlamak amaci ile ARCH modeli kullanilmis ve varyanslar

tahmin edilmistir.

ARCH modeli ilk olarak Engle (1982) tarafindan ekonomik literature eklenmistir.
Kullanilan ARCH modeli asagida goriilebilir:

6= P+ 20 e =P+ o(L) €% 1 (6)

Modelde tiim i degerleri igin p ve i degerleri sifirdan biiyiik olmalidir. €2 -62= ki

esitligi kullanilarak asagidaki gibi ARCH (q) modeli elde edilebilir:
=B+ al) e t1+k (7)

ARCH modeli sonuglarina ana metal fiyati, doviz kuru ve petrol fiyatlarinin ARCH

(1) modeli oldugu goriilmiistiir. ARCH katsayilar1 asagidaki tabloda 6zetlenmistir:
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Tablo B.1. Degiskenlik Tahmini

Doviz Kuru Modeli — ARCH(1) — 2005-2016 aylik

Degisken Katsay1 P-value
Arch ge¢mis 1 0.197 0.003
Sabit 0.001 0.000
Ana Metal Fiyat Modeli—- ARCH(1) — 2005-2016 aylik
Degisken Katsay1 P-value
Arch gegmis 1 0.314 0.024
Sabit 0.002 0.000
Petrol Fiyat Modeli — ARCH(1) — 2005-2016 aylik

Degisken Katsay1 P-value
Arch gegmis 1 0.352 0.005
Sabit 0.005 0.000

ARCH modelinin yanisira tez icerisinde siklikla VAR modeli kullanilacaktir. VAR

modeli asagidaki gibi yazilabilir.

Ye=A+AY+

Modelde, A, € " sabit deger vektorii, Y € "
dissal degiskenler vektorii, A;'S NxN | j—1,
vektorii , B'S Nxm j—o

U, € " hata terimi vektorii olarak gosterilmistir.

+B, X, +U,

igsel degiskenler vektorii, X, €] "
, p iken icsel degiskenlerin katsay1

,.....,qiken dissal degsikenlerin katsayr vektorii ve




VAR modeli ile beraber Granger nedenselligi test edilecek, etki tepki fonksiyonlari

cikarilacak ve varyans dagitma modeli kullanilacaktir.
4. Bulgular

Bulgular; ana metal ve hurda fiyatlarinin Tiirkiye metal endiistrisine etkileri, Tiirkiye
metal iiretimi ve ya ihracatinin ana metal ve ya hurda fiyatlarina etkileri, son olarak
da ana metal fiyati, doviz kuru ve petrol fiyatlarinin ana metal endiistrisine etkileri

olarak 3 ana baglikta toplanmustir.
4.1. Global Metal Fiyatlarinin Tiirkiye Ana Metal Endiistrisine Etkileri

Ilk olarak inceleme, global ana metal fiyatlarinin Tiirkiye ana metal endiistrisine olan
etkileri lizerine yapilmistir. Buna yonelik global ana metal fiyat degisimi ve Tiirk ana

metal endiistrisindeki degisim igsel degisken olarak VAR modelinde kullanilmistir.

Sonug olarak, global ana metal fiyat degisimlerinin Tiirk ana metal endiistrisine
anlamli bir etkisi oldugu goriilmiistiir. Etki tepki fonksiyonlarina goére, ana metal
fiyatlarindaki pozitif bir sok, ana metal endiistirisini ilk ayda negatif ve sonrasinda da

pozitif etkilemektedir.

Benzer bir VAR modeli yurti¢i ana metal fiyat endeksi ve global ana metal fiyat
endeksi lizerinden kullanildiginda, global ana metal fiyat endeksindeki pozitif bir
sokun hemen bir sonraki ayda yurtici fiyatlara yansidigini sonrasinda da bu etkinin

giderek diistiigii gozlemlenmigtir.

Yukaridaki ¢iktilar, ana metal iireticileri ve tiiketicilerinin beklentileri tlizerinden
aciklanabilir. Ana metal iireticileri kendi hammaddelerini 2 aylik bir siire dncesinde
siparis ediyorlar. Bu sebeple, ilk global ana metal fiyatlarindaki sok yurtici fiyatlara
yanstyor ve ana metal lireticimini diisiiriiyor.Fakat ikinci ayda {ireticilerin elinde sok
doneminde satin almis olduklar1 pahali hammadde mevcut. Bu sebeple pahali
hammaddeden bir an once kurtulup daha diisiik maliyetli hammadde satin alma

egilimi icerisinde olduklar1 sdylenebilir. Yani ikinci ay icerisinde pahali hammaddeyi
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ellerinden ¢ikarabilmek i¢in tiretimi arttiyor ve bununla beraber yurti¢i fiyatlarun da

diistiigli gozlemleniyor.

Global ana metal fiyat1 yerine hurda fiyati ve ana metal endiistrisi yerine gelik
endiistiris kullanildiginda, hurda fiyatindaki pozitif bir sok ilk ay etkisiz, ikinci ay
negatif ve sonraki ay pozitif bir etkiye sebep oluyor. Bu bulgu, global ana metal
fiyatlar ile hurda fiyatlar1 arasinda bir Granger nedenselligini isaret ediyor. Yani, ilk
etki global ana metal fiyatlar1 izerinden gergeklesiyor ve hurda fiyatlar1 da ana metal
fiyatlarin1 takip ediyor. Bu hipotez ile VAR modeli olusturuldugunda, ana metal

fiyatlarinda hurda fiyatlarina bir Granger nedenselligi gézlemleniyor.

Ozetle, global ana metal fiyatlar1 ve ana metal endiistrisini farkli periyotarda farkl
sekilde etkiliyor. ilk periyottaki negatif etki yurtici fiyatlardaki artistan kaynakli iken,
ikinci periyottaki pozitif etki tireticilerin ellerindeki pahali hammaddeyi ¢ikarip ucuz
hammadde alabilmek adina iiretimi arttirmasindan kaynaklaniyor. Bununla beraber
Tiirkiye en biiyiik hurda ithalat¢is1 olmasina ragmen Tiirkiye ¢elik endiistrisine olan
ilk etki ana metal fiyatlar1 tarafindan gergeklesiyor. Hurda fiyatlar1 ana metal

fiyatlarin takip ediyor.
4.2. Tiirkiye Ana Metal Endiistrisinin Global Fiyat Seviyelerine Etkileri

Inceleme, iki adimda yapilmistir. Birincisi ana metal ihracatinin ana metal fiyatlarina
etkisi, ikincisi ise ¢elik ithracatinin hurda fiyatlarina etkisi olarak. Bu incelemelere

yonelik degiskenler igsel tanimlanarak, VAR modelleri olusturumustur.

VAR modeli sonucunda Tiirkiye ana metal endiistrisi ihracatinin, global ana metal
fiyatlarina anlamli bir etkisi goériilmemistir. Bunun yani sira, Tiirkiye celik
endiistrisinin hurda fiyatlarina anlamli bir etkisi gozlemlenmistir. Bu etki biiytikliik
olarak kii¢iik olmasina ragmen, 8 aylik donem igerisinde pozitif olarak goriilmistiir.
Yani Tirkiye’deki ¢elik ihracati arttiginda hurda fiyatlarinda da artis goriilmektedir.
Fakat bir onceki boliimde goriildiigli iizere Tirkiye ana metal {iretiminin hurda
fiyatlarinda bir etkisi yoktur. Bu iki farkli sonucun sebebi ihracat ve i¢ pazar kalite

beklentileri ile aciklanabilir. Yurtdisi pazarlardaki kalite beklentisi yiiksek
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oldugundan Tiirkiye yurtdis1 talebi karsilayabilmek adina daha kaliteli olan HMS
hurda’y1 ithal etmek durumundadir, bunun yanisira yurti¢i pazarlarda A3 hurda hala
kullanilabilir seviyededir. Ozetle, yurtdisina ihracin artmasi ile birlikte Tiirkiye nin

ithal hurda (HMS) alma miktar1 artmakta bu da fiyatlara pozitif yansimaktadir.

4.3. Global Ana Metal Fiyatlari, Petrol Fiyati ve Doviz Kuru Dalgalanmalarinin
Tiirkiye Ana Metal Endiistrisine Etkileri

Tiirk ana metal endiistrisi ihracat icin 6nemli bir yer tutmakla beraber, ithalat i¢in de
onemli bir yer tutmaktadir. Ozellikle yass1 celik ve hurda ithalatinda Tiirkiye net
ithalat¢1 konumundadir. O sebeple, makroekonomik verilerdeki dalgalanmalar ana

metal endiistrisi lizerinde 6nemli etkiler yaratabilir.

[lk olarak, ana metal fiyatlarindaki dalgalanmalarin etkisi VAR modelinde dissal, ana
metal fiyat degisimi ve ana metal endeks degisimi i¢sel olarak kullanildiginda, fiyat
dalgalanmalarinin ana metal sektoriinde anlamli etkisi oldugu goézlemlenmistir.
Ayrica bu etkinin negatif oldugu goriilmiistiir. Yani dalgalanmalar ana metal

endiistrisine beklendigi gibi olumsuz etki yapmaktadir.

Benzer bir VAR modeli, doviz kurundaki dalgalanmalarin etkisi VAR modelinde
digsal, ana metal fiyat degisimi ve ana metal endeks degisimi igsel olarak
kullanildiginda, doviz kurundaki dalgalanmalarin ana metal endiistrisi lizerinde

anlamli etkisi oldugu ve etkinin negatif oldugu gozlemlenmistir.

Son olarak, benzer VAR modelini, petrol fiyatlarindaki dalgalanmalar1 digsal olarak
kullanilarak gergeklestirildiginde, petrol fiyatlarindaki dalgalanmalarin ana metal

endiistrisi lizerinde anlaml1 bir etkisi olmadig1 gozlemlenmistir.

Bunun yanisira, diger bir VAR modeli, petrol fiyatlarinda dalgalanmalarin etkisi
VAR modelinde digsal, ana metal fiyat degisimi ve petrol fiyat degisimi igsel olarak
kullanildiginda, petrol fiyat degisiminin ve ya petrol fiyatlarindaki dalgalanmalarin
ana metal fiyatlarin1 anlaml etkilemedigi goriilmiistiir. Bu analiz global ana metal
fiyatlarini, petrol fiyatlarinin ve ya dalgalanmalarinin ne derecede etkiledigini

gozlemlemek amaci ile olusturulmustur.
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5. Sonu¢

Uretim sektorii bir ¢ok gelismis ve gelismekte olan ekonomiler igin dnemli bir faktor
olmustur. Tirkiye’nin 0Ozellikle gelismekte oldugu bir ekonomi oldugu
diisiiniildiiglinde, tiretim sektdriine yapilacak yatirimlar ve ya gelisimler, ekonomik

gelisme i¢in kritik olacaktir.

Ana metal endiistrisi iiretim sektorii icindeki %]11°lik pay ile ikinci sirada yer
almaktadir. Sadece iiretim sektorii igerisindeki payr degil, ana metal endiistrisinin
diger sektorler i¢cin de dnemli bir girdisi olmasi1 da ana metal endiistrisinin 6nemini
arttirmaktadir. Ornegin, otomotiv ve ingaat sektorii 6zellikle ana metal endiistrisinin

¢iktilari ile tirtinlerini tiretebilmektedir.

Ana metal endiistrisinin Tiirkiye’deki 6nemi diislintildiigiinde, global ana metal
fiyatlar1 ve ya hurda fiyatlarinin ana metal endiistrisi ile iligkisinin tespiti 6nem
tagtyacaktir. Bu sebeple, tez igerisinde, ilk olarak VAR modeli kullanilmis, Granger
nedenselligi degerlendirilmis, buna yonelik etki tepki fonksiyonlari ve varyans

dagitma modelleri olusturulmustur.

Ekonomik literatiir i¢in kapsaminda ve alaninda ilk olarak yazilan bir tez olmasi

dolayist ile tezin ¢iktilar1 daha yiiksek bir anlam tagiyacaktir.

Tez igerisinde ana metal endiistrisinin alt kollarindan olan ¢elik endiistrisinin de
hurda fiyatlar1 ile olan iligkileri incelenmistir. Ek olarak, ana metal fiyatlarunin
yurtici ana metal fiyatlarina olan etkisi de global fiyat degisimlerinin yurti¢ine

geciskenligini gozlemlemek adina degerlendirilmistir.

Bu analizler ile beraber, Tiirkiye’nin 6nemli bir ihracat¢i olmasindan kaynakli,
Tiirkiye ana metal endiistrisi ve ¢elik ihracatinin, global ana metal fiyatlar1 ve hurda

fiyatlarina olan etkileri de incelenmistir.

Son olarak, ana metal fiyatlari, doviz kuru ve petrol fiyatlarindaki dalgalanmalarin,

ana metal endiistrisine etkileri de degerlendirilmistir.

Sonug olarak bulgular agagidaki gibi siralanabilir:
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-Global ana metal fiyatlarindaki pozitif degisim, ana metal endiistrisini ilk periyotta

negatif sonrasinda pozitif etkilemektedir.

-Global ana metal fiyatlarindaki pozitif degisim, yurti¢ci ana metal fiyatlarini pozitif
etkilemektedir. Etki ilk periyottan itibaren baslamaktadir. Yani global fiyatlarin
yurti¢i fiyatlara yansimasi en gec 1 aydir.

-Global ana metal fiyatlarindaki pozitif degisim yurti¢i fiyatlara yansiyarak talep
yonlii bir azalma ile ana metal endiistrisini negatif etkilemektedir. Bununla beraber
ireticiler hammadde satin alimlarin1 2 ay oncesinden yapmaktadirlar. O sebeple,
global ana metal fiyatlarindaki sok doneminde satin alinan pahali hammaddeler,
sokun sonrasindaki ikinci periyotta elden cikarilip, daha ucuz hammadde alinmasi
amaci ile hizla satilmaya ¢alisilmaktadir. Bu sebeple, yurtici fiyatlarinda diisiis ve ana

metal iiretiminde artis gergeklesmektedir.

-Global ana metal fiyatlar1 ile benzer bir sekilde, hurda fiyatlar1 da gelik iiretimini
anlamli etkilemektedir. Bu etki ilk donem goriilmezken, ikinci donem negatif ve

tiglincii donem pozitiftir.

-Global ana fiyatlar1 hurda fiyatlarin1 direkt etkilemektedir. Global ana metal
fiyatlarindaki bir artig, hurda fiyatlarina da pozitif yansimaktadir. Bu sebeple, hurda
fiyatlar aslinda global ana metal fiyatlarindaki etkinin ardindan ikincil bir etki olarak

gerceklestigi sdylenebilir.

-Tirkiye ana metal ihracatindaki artig, global ana metal fiyatlarim1 anlamlh
etkilemezken, Tirkiye ¢elik ihracatindaki artis hurda fiyatlarim1 anlaml
etkilemektedir. Celik ihracatindaki artis Tiirkiye tarafindan artan talep ile beraber

hurda fiyatlarin pozitif etkiledigi gozlemlenmistir.

-Doviz kuru ve global ana metal fiyatlarindaki dalgalanmalar, Tirkiye ana metal
iiretimini negatif etkilemektedir. Bunun yanisira petrol fiyatlarindaki dalgalanmalarin

bir etkisi olmadig1 gozlemlenmistir.
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-Son olarak, petrol fiyatlarindaki degisim ve dalgalanmalar, global ana metal

fiyatlarina herhangi anlamli bir etkide bulunmamaktadir.
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APPENDIX C

TEZ FOTOKOPISI iZIN FORMU

ENSTITU

Fen Bilimleri Enstitusu

Sosyal Bilimler Enstitiisii X

Uygulamali Matematik Enstitiisii

Enformatik Enstitiist

Deniz Bilimleri Enstitiisii I:I
YAZARIN

Soyadi : Balik¢ioglu

Adi : Cem

Bolimii : Iktisat

TEZIN ADI : Examination of the Effects of Change in Global Metal Prices
on Turkish Basic Metal Production and Exportation

TEZIN TURU : Yiiksek Lisans X Doktora

Tezimin tamamindan kaynak gosterilmek sartiyla fotokopi alinabilir. X

Tezimin i¢indekiler sayfasi, 6zet, indeks sayfalarindan ve/veya bir

boliimiinden kaynak gosterilmek sartiyla fotokopi aliabilir.

. Tezimden bir (1) yil siireyle fotokopi alinamaz.

TEZIN KUTUPHANEYE TESLIM TARIHI:
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