
Geopolitical Market Concentration (GMC)
Risk of Turkish Crude Oil and Natural Gas
Imports

7
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Abstract

This chapter explores the geopolitical risk of Turkey’s crude oil and natural

gas diversification portfolios. We use the methodology of Chaterjee (Strateg

Anal 36(1):145–165, 2012) to forecast the Geopolitical Market Concentration

(GMC) risk of Turkey’s diversification portfolios under worst and best case

scenarios. Our analysis is based on the market shares and the political stability of

countries supplying crude oil and natural gas to Turkey. The results are robust to

the choice of parameters in the double exponential smoothing method, which we

use for forecasting.

7.1 Introduction

Energy is a key input into all economic processes. That makes energy security – the

uninterrupted physical availability of energy at an affordable price – a fundamental

necessity for any economy. Factors that instigate energy insecurity reside mostly in

countries exporting energy. These factors include political instability, geopolitical

rivalries, regional supply shortfalls, higher energy prices, imminent depletion of

reserves and bottlenecks in the supply chain. However, in the long-run, fiercer

competition for oil and natural gas among energy-importing nations is likely to

contribute to energy insecurity (Isenberg et al. 2002).
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Ideally, to ensure access to crude oil and natural gas, importing countries must

assure the continuity, consistency and adequacy of supply at a reasonable cost in not

only short but also long run. In the long run, energy security entails access to

affordable sources of energy with protections against price and volume risks. Less

dependence on imports, lower degree of import concentration, higher ratio of

domestic inventories to imports and greater diversity of exports are essential for

energy security in the long term.

The short term, on the other hand, is a period of time during which no radical

change occurs in the quality of the factors deployed. Therefore, short term energy

security involves the ability to react promptly to sudden changes in energy supply

and demand, such as disruptions in energy supply resulting from geopolitical,

military or civil developments.

The surge in oil prices in 2007–2008 emphasized that long-term energy

security calls for sound policy actions by importing nations. From a long term

perspective, we can classify risks confronting energy importing nations as sys-

tematic risks and unique risks. Systematic risks concern common risks related to

international crude oil and natural gas markets, whereas unique risks are

associated with dependence on specific regions supplying them. Diversification

of crude oil and natural gas supply does not provide energy security by

eliminating systematic risks, but by reducing unique risks by diversifying

among sources that supply energy. Therefore, diversification provides energy

security for importing countries by decreasing their exposure to country-specific

risks of energy supplying countries. By diversifying among suppliers of energy,

an energy importing country aims to secure a stable supply of oil and natural gas

that might otherwise be endangered by over-dependence on a single import source

(Koyama 2004).

However, there are limits to diversification. These limits include the following

(Vivoda 2009):

– Availability of transportation infrastructure and capacity to transport oil and

natural gas from alternative exporters;

– Geographic conditions, such as freight costs, relative distance from major

exporting regions and security of transport routes;

– Economic and political ability to meet the costs to secure access to alternative oil

supplies; and

– Political relations with energy-exporting countries.1

Energy security is a continuing concern for Turkey, which is heavily reliant on

energy imports. Specifically, Turkey depends on imports for 92 % of its crude oil

needs, while its natural gas dependency rate is 98 %. Further, Turkey’s demand for

energy has been increasing in direct proportion to the increase in its GDP at an

1 For example, in October 2006, due to diplomatic pressure by the US, IMPEX, which is a Japanese

oil company, had to pull out its majority stake in the Azedegan oil field in Iran (Dorraj and Currier

2008).
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average of 6 % per year and is expected to reach 130 billion MW by 2023 (Dereli

2013). Rising demand for imported natural gas and crude oil contributes to the wide

current-account deficit in Turkey, which totals to around 6 % of the country’s GDP.

The deficit has been financed mainly with flows from foreign funds, which has left

the economy vulnerable to the whims of international investors (Wall Street Journal

2013). We should also note that a $10 per barrel drop in the oil price cuts as much as

$4 billion off Turkey’s annual current account deficit, which is around $65 billion

(Financial Times 2012). Cohen, Joutz and Loungani (2011) calculate a country-

specific index (CSI) for the concentration in crude oil suppliers. Smaller values of

the CSI indicates more diversification and hence lower risk – in the case of only one

supplier, the CSI takes on its maximum value of 100 and if CSI is above 10, then the

country is classified as being highly vulnerable to disruptions in energy supplies.

Their results show that the CSI for Turkey has risen from 13.52 in 1990 to 21.59

in 2008.

This chapter aims to find out the geopolitical market concentration (GMC) risk

of Turkey’s crude oil and natural gas diversification portfolio and to assess

whether its portfolio is concentrated to several countries or dispersed. To do

this, we follow the methodology of Chatterjee (2012). We evaluate the GMC

risk of Turkey’s current (2010–2011) and future (2012–2016) diversification

portfolios. We use the exponential smoothing method of trend fitting and

forecasting with time series data to estimate the concentration of suppliers. For

the political risk parameters, in our analysis we use the Blyth and Lefèvre (2004)

model. We also analyze and compare the GMC risk of the Middle East, which

holds 59.9 % of the world’s crude oil and 36 % of the world’s natural gas reserves,

and other regional suppliers in the diversification portfolio of Turkey over past,

present and future time periods. We show that our results are robust to the choice

of parameters in the double exponential smoothing model that we use for

forecasting.

Our chapter is structured as follows: Sect. 7.2 describes the data and explains our

methodology and the model for the GMC risk. In Sect. 7.3 we provide our results

and discussions on Turkey’s oil and natural gas imports. Section 7.4 presents the

robustness checks. Finally, the last section concludes.

7.2 Data and Methodology

We obtained the data for our study from the Energy Market Regulatory Authority’s

(EPDK) official website.2 In our forecast, we use longitudinal data from 2005

to 2011.

2www.epdk.gov.tr
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7.2.1 Forecast

We use the double exponential smoothing technique, which provides a good fit

when data shows a trend, to forecast Turkey’s future imports and production. This

method involves updating two parameters, level Et and trend Tt, at each time period.

The level is a smoothed estimate of the value of the data at the end of each period t.
The trend is a smoothed estimate of the average growth at the end of each period.

The following is the formula for double exponential smoothing:

Et ¼ U Et�1 þ Tt�1ð Þ þ 1� Uð ÞXt ð7:1Þ
Tt ¼ VTt�1 þ 1� Vð Þ Et � Et�1ð Þ ð7:2Þ

where, U and V are arbitrarily chosen smoothing constants ranging from 0 to 1. We

present all sets of results for U ¼ V ¼ 0.4 and discuss other choices. Xt is the

observed value of time series at time t. There are several ways to choose the initial

values for the trend and the level. We choose Et0= Xt0 and Tt0= 0, where subscript t0
refers to the first year of the time series. An h-step forecast combines estimates of

the level and trend at the last available data point:

X̂ tþh ¼ Et þ hTt ð7:3Þ
Thus in year 2011, to forecast Turkey’s oil import in 2016, we first estimate level

Et, and trend Tt for t ¼ 2011 recursively starting from the origin of the time series

and then compute the future value for import as Î 2011þ5 =E2011 þ 5T2011.

7.2.2 Model for Geopolitical Market Concentration Risk (GMC)

We evaluate the geopolitical market concentration risk (GMC) using the model of

Blyth and Lefèvre (2004), which is based on Hirschman (1945) and Herfindahl

(1950). This model has been applied by Chatterjee (2012) to forecast the GMC of

the crude oil diversification portfolio of India. The inputs for this model are market

shares of oil supplying countries and a proxy for the country risk:

GMCt ¼
X

i

rtiS
2
ti, ð7:4Þ

where Sti ¼ Iti/(It + Pt) is the market share of the i-th crude oil supplier in year t. Iti
is the import from the i-th supplier in year t. Pt is the total oil production of Turkey

in year t. Further, It =
X

i

Iti is the total import and rti ¼ 100
Rti

is a modified risk of the

i-th supplier.

The squaring of market shares Sti results in assigning higher risk to countries

with larger shares in the total oil portfolio. For example, the more suppliers the

importing country has and the higher the equality of shares, the less risky is the oil
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import portfolio. However, if the share of a supplier doubles, the risk of this

supplier’s contribution quadruples.

The International Country Risk Guide (ICRG) composite rating Ri has been

estimated by the PRS group and is shown in Table 7.1. Countries are rated on a

scale of 1–100 by the ICRG – the higher the rating, the safer the country and thus

the lower the risk. This rating is based on an assessment of 22 variables for three

types of risk: political, financial and economic (The PRS Group, Inc. 2012). The

total score ranges from 0 to 100. Accordingly, countries with scores from 80 to

100 are put into the Low Risk group. Scores from 0 to 49.9 correspond to the ‘very

high risk’ group. Noteworthy, Eq. 7.4 uses the reciprocal of Ri multiplied by 100.

Thus, in this paper, higher levels of the GMC correspond to higher risk.

Based on the ICRG rating we can assess the individual risk of countries supply-

ing oil to Turkey. None of the suppliers belongs to the ‘very high risk’ group. The

‘safest’ oil supplier is Saudi Arabia, which belongs to the Low Risk group. How-

ever, the import share of this country is gradually decreasing (see Sect. 7.3.1). In

contrast, Iraq has the highest risk score, but the import share of Iraq is increasing.

7.3 Results and Discussion

7.3.1 Forecast of Turkey Oil Import

Table 7.2 shows the total oil import and production of Turkey in metric tons,

through the years 2002–2011. It can be seen from the table that, through the

years, although the domestic production of crude oil is stable, there is a steady

decline in imports, namely around 24 % from year 2002 to 2011.

Table 7.1 ICRG risk rating of suppliers of crude oil and natural gas to Turkey (present and

forecast)

Country 2010 2011

2012 (Forecast) 2016 (Forecast)

WC BC WC BC

Algeria 70.8 71.3 62.5 76.0 55.3 80.8

Azerbaijan 76.8 74.0 68.3 76.8 57.3 79.0

Iran 63.5 68.3 61.8 73.0 55.0 76.8

Iraq 59.3 58.5 52.3 62.3 45.3 68.0

Italy 74.5 74.5 69.5 76.3 67.8 80.5

Kazakhstan 70.8 72.0 66.0 75.0 58.5 78.0

Libya 76.0 80.5 72.3 81.5 62.3 83.8

Nigeria 61.3 65.8 58.3 69.0 51.8 74.3

Russia 72.3 72.8 65.8 75.8 59.0 79.0

Saudi Arabia 73.0 80.3 71.5 82.5 64.3 84.5

Syria 65.8 67.0 63.0 70.8 57.5 75.5

United Kingdom 73.8 77.3 72.0 80.8 70.5 85.3

Notes: Reproduced from International Country Risk Guide, 2012, Current Risk Ratings and

Composite Risk Forecasts. # The PRS Group, Inc. http://www.prsgroup.com/ICRG_Variables.

aspx. WC corresponds to the worst-case scenario, while BC relates to the best-case scenario
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From the data provided in Tables 7.2 and 7.3, Fig. 7.1 shows that the composi-

tion of crude oil imports of Turkey has changed dramatically towards more

dependence on the Middle East. In 2006, the total share of Middle Eastern

countries was 0.54, while in 2011 this share rose to 0.81. The forecasts for 2012

and 2016 are 0.86 and 0.88. In addition, diversification also suffers from the

Table 7.2 Total crude oil

import and production of

Turkey

Years Import Production

2002 23,707,589 2,397,812

2003 24,028,667 2,366,912

2004 23,917,019 2,281,005

2005 23,389,647 2,275,143

2006 23,786,875 2,182,654

2007 23,445,764 2,097,065

2008 21,833,471 2,217,225

2009 14,219,427 2,237,211

2010 16,873,392 2,538,317

2011 18,092,206 2,433,408

Source: Republic of Turkey, Energy Market Regulatory Authority

(EPDK). www.epdk.gov.tr (The numbers are indicated in metric

tons)

Table 7.3 Crude oil import portfolio of Turkey, historical data and forecast, (thousands of metric

tons)

Countries 2006 2007 2008 2009 2010 2011 2012a 2016a

Iran 9,121 8,356 7,800 3,228 7,261 9,287 8,640 12,841

Iraq 552 865 1,874 1,733 2,001 3,071 3,369 5,613

Saudi Arabia 3,354 3,556 3,073 2,096 1,953 1,965 1,431 81

Syria – 244 515 160 406 255 282 199

Total Middle East 13,027 13,021 13,262 7,217 11,621 14,578 13,722 18,733

Import dependence on
Middle East

0.54 0.56 0.61 0.51 0.69 0.81 0.86 0.88

Azerbaijan – – – 77 – 81 50 51

Georgia – – – 36 – – – –

Italy – 447 447 249 110 116 – –

Kazakhstan – – 636 522 1,786 1,186 1,619 2,536

Libya 4,165 612 77 139 – – – –

Nigeria – – – 190 – – – –

Russia 6,871 9,365 7,137 5,762 3,320 2,131 476 0

UK – – 184 – – – – –

Others total 11,036 10,424 8,481 6,975 5,216 3,514 2,145 2,587

Import dependence on other
countries

0.46 0.44 0.39 0.49 0.31 0.19 0.14 0.12

Total 24,063 23,445 21,743 14,192 16,837 18,092 15,867 21,320

Notes: aIndicates the forecasted values based on the model in Sect. 7.2.1
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negative trend in the number of oil suppliers. Although Turkey seems to increase

number of oil suppliers at the beginning (from 5 in 2006 to 11 in 2009), by 2011

Turkey’s supply of crude oil is dominated by only eight countries in 2011. Based

on our forecast, the number of suppliers falls to seven in 2016. Moreover, the

shares of Iran and Iraq are gradually increasing, while the contribution of Saudi

Arabia is significantly diminishing. Figure 7.2 shows the detrimental trend in the

diversification of oil suppliers in the long run. As we show later, all of these

tendencies lead to an increase in GMC risk.

7.3.2 Geopolitical Market Concentration Risk of Turkey’s Crude Oil
Import Portfolio

This section is based on the model for evaluating geopolitical market concentration

risk that is described in Sect. 7.2.2. Table 7.4 presents the current and the forecasted

crude oil market concentration, which is based on predicted imports shown in

Table 7.3. These values are used as inputs in Eq. 7.4.

Results in Table 7.5 show that the geopolitical market concentration risk of

Turkey is increasing in both scenarios. For example, the total Middle East risk is

about 0.3496 in 2011, and by 2016 it rises to 0.4426 in the best-case scenario and

0.6263 in the worst-case scenario. Importantly, Iran accounts for 81 % of the total

geopolitical market concentration risk of the oil import portfolio of Turkey in 2011.

Fig. 7.1 Crude oil import

portfolio of Turkey, historical

data and forecast (Notes: In
the figure, the vertical axis
shows imports in thousands

of metric tons, whereas the

horizontal axis shows the
years. Forecasted values are

displayed as dots)

Fig. 7.2 Bar chart of oil

import portfolio of Turkey

(Notes: The vertical and the

horizontal axes of the graph
relate the years and imports in

thousands of metric tons

respectively. Plots for years

2012 and 2016 represent our

forecast)
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7.3.3 Forecast of Turkey’s Natural Gas Imports

This section repeats the analysis of Sect. 7.3 for the natural gas import portfolio.

Table 7.6 provides the total natural gas import and production of Turkey in millions

of cubic meters, through the years 2002 to 2011. The table shows that domestic

production of natural gas in Turkey is rather stable through the years. However, at

odds with oil imports, Turkey’s natural gas imports surge by around 125% from 2002

to 2011.

Figures 7.3 and 7.4 and Tables 7.7 and 7.8 demonstrate the dynamics of the

composition of Turkey’s natural gas imports is somewhat different from those of

crude oil imports. First, due to more complicated natural gas logistics, number of

Table 7.4 Current and

forecasted oil market

concentration, Sti
2

2010 2011 2012a 2016a

Iran 0.0995 0.1824 0.2194 0.2796

Iraq 0.0135 0.022 0.0334 0.0534

Saudi Arabia 0.0112 0.0086 0.0060 0.0000

Syria 0.0004 0.0002 0.0002 0.0001

Total Middle East 0.1246 0.2132 0.2591 0.3330

Azerbaijan 0.0000 0.0000 0.0000 0.0000

Georgia 0.0000 0.0000 0.0000 0.0000

Italy 0.0001 0.0000 0.0000 0.0000

Kazakhstan 0.0061 0.0055 0.0077 0.0109

Libya 0.0000 0.0000 0.0000 0.0000

Nigeria 0.0000 0.0000 0.0000 0.0000

Russia 0.0476 0.0113 0.0007 0.0000

UK 0.0000 0.0000 0.0000 0.0000

Others total 0.0538 0.0168 0.0084 0.0109

Notes: aForecast based on predicted imports in Table 7.3. These

values are used as inputs in Eq. 7.4. Market concentration, Sti
2, is

computed as the square of the market share of country i in year t. For
details see Sect. 7.2.2

Table 7.5 The geopolitical market concentration risk (GMC) of oil suppliers of Turkey

Country 2010 2011 2012(WC)* 2012(BC)* 2016(WC)* 2016(BC)*

Iran 0.2212 0.2997 0.3551 0.3006 0.5083 0.3640

Iraq 0.018 0.0383 0.0638 0.0535 0.1179 0.0785

Saudi Arabia 0.0139 0.0114 0.0084 0.0073 0.0000 0.0000

Syria 0.0007 0.0002 0.0004 0.0003 0.0001 0.0001

Total Middle East 0.2538 0.3496 0.4277 0.3618 0.6263 0.4426

Kazakhstan 0.012 0.0046 0.0117 0.0103 0.0186 0.0140

Russia 0.0406 0.0148 0.0010 0.0009 0 0

Others total 0.0526 0.0194 0.0127 0.0111 0.0186 0.0140

Notes: For years 2012 and 2016, as indicated by *, we show the forecasted values.WC corresponds

to the worst-case scenario, while BC relates to the best-case scenario. Countries scoring less than

0.0001 are not included in this table. The GMC is computed by using the Eq. 7.4
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suppliers and their shares do not change dramatically over the years. Second,

Middle Eastern countries do not dominate natural gas imports and Iran is the only

gas supplier from the Middle East. In 2005, the share of Iran in total imports was

0.16, while in 2011 this share rose slightly to 0.19. The forecasts for 2012 and 2016

are 0.21 and 0.26. Importantly, Turkey’s gas import portfolio mostly depends on

Table 7.6 Total natural

gas imports and production

of Turkey

Years Import Production

2002 17,624 378

2003 21,188 561

2004 22,174 707

2005 27,028 896

2006 30,741 907

2007 36,450 893

2008 37,793 1,015

2009 33,619 729

2010 32,466 726

2011 39,723 793

Source: Republic of Turkey, Energy Market Regulatory Authority

(EPDK). www.epdk.gov.tr (The numbers are shown in millions of

cubic meters)

Fig. 7.3 Natural gas import portfolio of Turkey, historical data and forecast (Notes: The vertical
axis shows imports in millions of cubic meters, whereas the horizontal axis shows the years.

Forecasted values are shown as dots while historical imports are displayed with solid lines)

Fig. 7.4 Bar chart of natural

gas import portfolio of

Turkey (Notes: The
horizontal axis shows imports

in millions of cubic meters,

whereas the vertical axis
shows the years. Years 2012

and 2016 represent the

forecast)
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Russia, with this dependence slightly decreasing over years. In 2005, Russia’s share

in total imports was 0.66 while in 2011 its share was 0.59. As shown in Table 4.3 of

Chap. 4, the forecast of market concentration of gas suppliers shows a slight

increase by 2016, which is not enough to raise concern. In 2010, the market

concentration for Middle East and other countries was 0.0485 and 0.2782. In

2016, these values are 0.0660 and 0.3061.

7.3.4 Geopolitical Market Concentration Risk of Turkey’s Natural
Gas Import Portfolio

This section is based on the model for evaluating geopolitical market concentration

risk described in Sect. 7.2.2. Table 7.8 presents the current and the forecasted

Table 7.7 Natural gas portfolio of Turkey, historical data and forecast

Countries 2005 2006 2007 2008 2009 2010 2011 2012a 2016a

Iran 3,786 4,132 4,205 4,148 4,487 3,906 4,156 4,069 3,829

Total Middle East 3,786 4,132 4,205 4,148 4,487 3,906 4,156 4,069 3,829

Import dependence
on Middle East

0.160 0.190 0.170 0.110 0.150 0.220 0.190 0.210 0.260

Algeria 3,786 4,132 4,205 4,148 4,487 3,906 4,156 4,069 3,829

Azerbaijan 0.000 0.000 1,258 4,580 4,960 4,521 3,806 4,692 4,779

Nigeria 1,013 1,100 1,396 1,017 903 1,189 1,248 1,241 1,485

Russia 17,524 19,316 22,762 23,159 19,473 17,576 25,406 23,512 28,438

Others Total 22,323 24,548 29,621 32,904 29,823 27,192 34,616 33,513 38,530

Import
dependence on
other countries

0.840 0.810 0.830 0.890 0.850 0.780 0.810 0.790 0.740

Total 26,571 30,142 35,675 37,017 35,075 34,957 42,806 42,598 52,149

Notes: aIndicates the forecasted values based on the model in Sect. 7.2.1. The numbers are

indicated in millions of cubic meters

Table 7.8 Current and

forecasted natural gas

market concentration, Sti
2

2010 2011 2012a 2016a

Iran 0.0485 0.0192 0.0457 0.0660

Total Middle East 0.0485 0.0192 0.0457 0.0660

Algeria 0.0123 0.0049 0.0088 0.0053

Azerbaijan 0.0164 0.0041 0.0117 0.0082

Nigeria 0.0011 0.0004 0.0008 0.0008

Russia 0.2484 0.1843 0.2950 0.2918

Others total 0.2782 0.1939 0.3164 0.3061

Notes: aForecast based on predicted import in Table 7.7. Market

concentration Sti
2 is computed as the square of the market share of

country i in year t. For details see Sect. 7.2.2
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natural gas market concentration, which is based on predicted imports. These

values are used as inputs in Eq. 7.4.

Results in Table 7.9 show that the geopolitical market concentration risk of

Turkey is increasing in both scenarios relative to year 2011 but does not change

much compared to year 2010. In contrast to oil imports, the risk from the Middle

East is not the major component of the total GMC risk. Here, Russia is the major

source of GMC risk due to its relatively large market share. For example, in 2016

both best case and worst case scenarios predict that Russia contributes almost 95 %

to the total GMC risk.

7.4 Robustness Check

To verify the reliability of our results we perform forecasts using different smooth-

ing parameters, namely, U and V in Eqs. 7.1 and 7.2. We also show how these

parameters affect the forecasts for the most influential and typical import patterns

from countries with largest import shares.

On average, imports from most countries display a steady upward or downward

trends that are relatively easy to use to forecast if we believe that the same trend will

prevail in the future. An example of such a steady trend is shown on the upper panel

of Fig. 7.5 relating to Iraq. We can conclude that in this case all methods almost

agree in their predictions. However, the bottom panel of the Figure demonstrates an

important exception. Iran does not belong to this group of monotonic import

dynamics. Specifically, there is one major outlier in 2009, which largely affects

the prediction. The forecast using U and V ¼ 0.3 is the highest because the double

exponential smoothing method with lower smoothing parameters puts more weight

on more recent data.

To be conservative, we present and discuss all results for U and V ¼ 0.4. For

other cases, we report average GMC risk for the Middle East and other countries.

Tables 7.10 and 7.11, Figs. 7.6 and 7.7 show that all models predict an overall

increase in GMC risk for both BC and WC.

Table 7.9 The geopolitical market concentration risk (GMC) of natural gas suppliers of Turkey

Country 2010 2011 2012(WC)* 2012(BC)* 2016(WC)* 2016(BC)*

Iran 0.0763 0.0280 0.0713 0.0603 0.1217 0.0871

Total Middle East 0.0763 0.0280 0.0713 0.0603 0.1217 0.0871

Algeria 0.0173 0.0069 0.0141 0.0116 0.0096 0.0065

Azerbaijan 0.0214 0.0056 0.0172 0.0153 0.0144 0.0104

Nigeria 0.0019 0.0007 0.0014 0.0012 0.0015 0.0011

Russia 0.3435 0.2532 0.4483 0.3891 0.4945 0.3693

Others total 0.3841 0.2664 0.4810 0.4173 0.5200 0.3874

Notes: For years 2012 and 2016, as indicated by *, we show the forecasted values.WC corresponds

to the worst-case scenario, while BC relates to the best-case scenario. Countries scoring less than

0.0001 are not included in this table. The GMC is computed by using Eq. 7.4
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For crude oil, all forecasting models predict an overall increase of GMC risk

from the Middle East for both the worst-case and the best-case scenarios. Iran is the

major oil supplier of Turkey and higly affects the risk of its aggregate oil import

portfolio, which explains higher predicted imports from Iran and thus higher GMC

risk in models with lower U and V.

Conclusion

To our knowledge, a comprehensive study of Turkey’s GMC risk forecast of its

current crude oil and natural gas diversification portfolio has not been

Fig. 7.5 Actual oil imports

from Iran and Iraq and several

versions of smoothing and

forecasts (Notes: The vertical
axis shows imports in

thousands of metric tons,

whereas the horizontal axis
shows the years. Forecasted

values are shown as dots
while actual and smoothed

values of imports are

displayed with solid lines.
“Smoothed U, V ¼ 0.3”

refers to the fitted line

estimated according to the

double exponential

smoothing method described

in Sect. 7.2.1. U and V are

smoothing parameters as in

Eqs. 7.1 and 7.2)

Table 7.10 Crude oil imports and GMC risk of for different forecasting models

2011 2012 WC 2012 BC 2016 WC 2016 BC

Middle East U,V ¼ 0.2 0.35 0.52 0.44 0.80 0.57

Other countries U,V ¼ 0.2 0.02 0.01 0.01 0.00 0.00

Middle East U,V ¼ 0.3 0.35 0.49 0.41 0.72 0.51

Other countries U,V ¼ 0.3 0.02 0.01 0.01 0.01 0.01

Middle East U,V ¼ 0.4 0.35 0.43 0.36 0.63 0.44

Other countries U,V ¼ 0.4 0.02 0.01 0.01 0.02 0.01

Middle East U,V ¼ 0.5 0.35 0.35 0.30 0.53 0.37

Other countries U,V ¼ 0.5 0.02 0.02 0.02 0.02 0.02

Notes: U, V ¼ 0.3 refers to parameters in the double exponential smoothing method described in

Sect. 7.2.1. WC corresponds to the worst-case scenario, while BC relates to the best-case scenario

according to the International Country Risk Guide, 2012, Current Risk Ratings and Composite

Risk Forecasts. For details see Sect. 7.2.2 and Table 7.1
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conducted.3 We apply the methodology in Chatterjee (2012), which analyzes the

geopolitical market risk of India’s crude oil diversification portfolio, to the case

of Turkey, for both crude oil and natural gas. Moreover, we extend the study by

Chatterjee (2012) through several robustness checks to verify our results. We

show that Turkey’s crude oil and natural gas suppliers are highly concentrated to

a few countries.

We conclude that Turkey’s future crude oil market is forecasted to be

dominated by a single country—Iran. Iran is the major oil supplier of oil to

Turkey, which higly affects the risk of its aggregate oil import portfolio. From

2011 to 2016, the share of the GMC risk of Turkey’s oil imports from the Middle

Fig. 7.6 Crude oil imports and GMC risk for different forecasting models (Notes: U, V ¼ 0.3

refers to parameters in the double exponential smoothing method described in Sect. 7.2.1 WC
corresponds to the worst-case scenario, while BC relates to the best-case scenario according to the

International Country Risk Guide, 2012, Current Risk Ratings and Composite Risk Forecasts. For

details see Sect. 7.2.2 and Table 7.1)

Table 7.11 Natural gas imports and GMC risk of for different forecasting models

2011 2012 WC 2012 BC 2016 WC 2016 BC

Middle East U,V ¼ 0.2 0.03 0.07 0.06 0.09 0.07

Other countries U,V ¼ 0.2 0.27 0.54 0.47 0.75 0.56

Middle East U,V ¼ 0.3 0.03 0.07 0.06 0.12 0.09

Other countries U,V ¼ 0.3 0.27 0.50 0.44 0.61 0.45

Middle East U,V ¼ 0.4 0.03 0.07 0.06 0.12 0.09

Other countries U,V ¼ 0.4 0.27 0.48 0.42 0.52 0.39

Middle East U,V ¼ 0.5 0.03 0.06 0.05 0.10 0.08

Other countries U,V ¼ 0.5 0.27 0.48 0.41 0.49 0.36

Notes: U, V ¼ 0.3 refers to parameters in the double exponential smoothing method described in

Sect. 7.2.1. WC corresponds to the worst-case scenario, while BC relates to the best-case scenario

according to the International Country Risk Guide, 2012, Current Risk Ratings and Composite

Risk Forecasts. For details see Sect. 7.2.2 and Table 7.1

3 Except for the Ediger and Berk (2011)’s study that concludes the importance of crude oil import

diversification for Turkey through the principal component analysis.
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East is forecasted to rise 26 % and 79 %, respectively, according to the best case

and worst case scenarios. From the perspective of natural gas imports, the

forecast of market concentration of gas suppliers shows a slight increase by

2016. However, once again a single country, Russia, contributes almost 95 % to

the total GMC risk. We show that our results are robust to different forecasting

methods.

We should point out that, our study is based on 6 years of longitudinal data

versus 15 years of data in Chatterjee (2012). However, this limitation in data

does not pose any drawback on our results given that the forecast based

on double exponential smoothing depends on the most recent data, which is

5–6 years.

Our results underscore that for crude oil imports, Turkey must not only find

suppliers from other regions, but it must also diversify its suppliers among other

countries in the Middle East. The large bias towards Russia in natural gas

imports also needs special attention due to the growing portion of natural gas

in the overall energy sources for Turkey.4

Energy security is a universal concern for all countries and this methodology

can be applied to the geopolitical market risk concentration of any nation’s

energy imports. However, a limitation of this study lies in the assumption that

the pattern in past observations of crude oil and natural gas imports will also

persist in the future. In other words, it is assumed that the trend in Turkey’s oil

and natural gas imports will not change.

Fig. 7.7 Natural gas imports and GMC risk of for different forecasting models (Notes: U,

V ¼ 0.3 refers to parameters in the double exponential smoothing method described in

Sect. 7.2.1. WC corresponds to the worst-case scenario, while BC relates to the best-case scenario

according to the International Country Risk Guide, 2012, Current Risk Ratings and Composite

Risk Forecasts. For details see Sect. 7.2.2 and Table 7.1)

4 The share of oil in overall resources fell from 46 % in 1995 to 26.7 % in 2010, whereas the share of

natural gas rose from 9.9 % in 1995 to 31.9 % in 2010. More interestingly, the share of other

alternative resources (excluding coal and hydroelectric) was 12.1% in 1995 but fell to 6.7 % in 2010.
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