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ABBREVIATION

CFC Conversion Factor for Consumption

CFS Container Freight Station

CIF Cost, Insurance and Freight

CIS Commonwealth of Independent States

CT Container Terminat '

CY Container Yard :

DLH General Directorate of the Constraction of Railway, Harbors
and Airports

DWT Dead Weight Tonnage

EBRD European Bank for Reconstruction and Development

EDI Electronic Data Interchange

EIA Environmental Fmpact Assessment

EIRR Economic Internal Rate of Return

EU Eurepean Unions

FCL IF'ull Container Load 7

FIRR Financial Internal Rate of Return

FOB Free on Board

¥FIZ Free Trade Zone

| o/ Free Zone

Gop Gross Domestic Products

GRT Gross Registered Tonnage

HWL High Water Level

IMF International Monetary Fund

JICA Japan International Cooperation Agency

LCL Less than Container Load

LWL Low Water Level

NRT Net Registered Tonnage

0CDbl Overseas Coastal Area Development Instifute of Japan

OECD Organization for Economic Cooperation Development

OECYF Overseas Economic Cooperation Fund

RO/RO Roll on and Roll off

SCF Standard Conversion Factor

SIS State Instifute of Statistics

SPO State Planning Organization

srr Standard Penetration Test
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TEU
TL
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UN
Us
WB

‘Turkish State Railways
Turkish Maritime Organization
Twenty Footer Equivalent Unit
Turkish Lira

- Turkish Grain Board

United Nation
United States of America
World Bank
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1 Framework for Development Plan

I.1 Domestic Economy

f.1.1 Gross Domestie Products ( GDP)

111

TABLE 1.1.1 Trend and Proji-:p'tion of Turkey GDP at 1987 Constant Price

" The growth rate ol‘:]"urkish GDP in future is estimated by SPO as shown in Table

_LowCase  f - MedumCase | - HighCase
Year | GDP igrowth rate GDP growmthtatey  GDP igrowth rate
million T.L. % million T L. % million T.L. %

1987 74,721,925

1988 76.306.292 21

1989 - 76498311 03

1950 83,578,465 23

1991 84,352,330 09

1992 89,400,745: 60

1993 96,590,370: 8.0

1994 91,320,722 -5.5

1995 98,023,152 98,023,!52:. 7.3 98.0023.152

1996 102,924 310 50 ]03,708,495% 58 104,492 680 6.6

1697 108,670,525 5.0[ 109,723,588 5.8 111,389,197 6.6

1998 113,474 051} 50{ 116,087,556 5.8 118,740,884 6.6

1999 119,142,7541 . 5.0f 122,820634; 5.8 126,577,782 0.6

2000 125,105,142 501 129944231 - 5.8 ,l34,93'1,916 66

2001 131,360,399 507 138,130,717 63 145,186,741 16

2002 | 137928419 5.0 146,832.952 6.3 156,220,934 1.6

2003 144,824,840 50| 156,083,423 6.3 168,093,725 7.6

2004 | 152,066,082 50| 165916684 6.3 180,868,848: 7.0

2005 | - 159,669,386 5.0 176,369,435 6.3 194,614,880 7.6

20006 167,652,855 - 5.0 187,480,710 6.3 209405611 7.6

2007 176,035,498 S0 199291995 6,3 225320438 7.6

2008 184,837,272 5.0 2141,847.390 6.3 242,444,791 7.6

2009 [94,079,136 5.0] 225,193,776 0.3 260,870,595 7.6

2010 203,783,093 501 239,380,984 T 6.3} 280,696,760 1.6

2011 213,972,248 5.0] 254,461,986 6.3} 302029714 7.6

2012 224,670,860 5.0 270,493,091 6.3] 324983972 7.6

2013 235,904,403 5.0 287,534,155 6.3] 349,682,754 7.6

2014 247,699,623 5.0] 305,648,807 631 3767258644 7.6
- 2018 260,084,604 5.0 324,904,682 6.31 404,854,300 7.6

Svnrce: SFO Fronomic und social Iudicaturs (1956-1955)

-1



Figure 1.1.1 and Figure 1.1.2 show lrend ard projection of Turkey GDP at 1987
constant price and GDP growth rate.

FIGURE 1.1.1 Trend and Projeetion of Turkey GDP
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1.2 International Transport Environment .
1.2.1 Outline of Forecasting Method
(1) Aim of the Study

Generally speaking, the demand forecast related to port development is
mainly made on the basis of the socio-economic conditions of the concerned country.
In this study also, these methods will be adopted. However, it is recognized that these
methods alone will not result in a complete understanding of the future transport
environment of the Sea of Marmara. This is because there are some important
international factors described in a foregoing chapter that are not taken into account,

The aim of this chapter is to estimate following items on the assumed GDP
ancl to guess the future situation of international maritime transportation.
1) prospective situation of international trade
2) prospective situation of maritime cargo movement
3) prospective situation of container throughput

Wide ranging data is necessary for this analysis. However, data covering the
whole world is difficult to obtain and the reliabitity of this type of data is questionable.
Therefore the predictions arising from the analysis should only be regarded as possible
scenarios.

(2) Areca Classification for Analysis

First, areas to be included in the analysis must be set. It is desirable that the
area surrounding the Mediterranean Sea / the Black Sea is treated in more detail than
other areas. And while as much data as possible should be gathered on a country - by
- country basis, it must be recognized that data on some couatries, for example Libya,
are lacking. '

Considering above mentioned points, foilowing 12 areas were set. Sub-areas
in parenthesis will be used as a working base.

1) Former USSR

2) Easter Europe - Black Sea (Bulgaria & Romama)

3) Other Eastern Europe -

4) Western Europe - Mediterranean Sea (Greece, Itaiy & Spam)
$) Other Western Europe , .

It-3



6) Western Asia - Mediterranean Sea (Israel, Cyprus & Syria}

7) Turkey

8) Other Asia oo

2 North Africa - Mediterranean Sea (Egypt, Tumssa Alcena & Morocco)
10) Other Africa

11) America

12) Gceama

(3) Working Flow

A working flow chart for the analysis is shown as Figure 1.2.1. Modeling
function (which is estimated by the least square method) analysis will be used in many
steps. - ' - :

At first, the fature GDP of each sub area will be projected.

Next, expori{f.o.b.) and import(c.i.f.) values in future will be projected.
These values are evaluated by the constant price at 1990, the same as GDP. The
standard export function of each area has some variables, weighted sum of GDPs of
export pariner areas, relative export price and so on. The standard import function
contains GDP of concerned area as a major variable. As for export and import of cach
area, it is adjusted totally by a result of a macro function of the whele world.

In the next step, projected export and import vectors, which are oblained in
the above work, will be developed to a trade matrix. In this work, the iterative
calculation will be needed for total adjustment of columns and rows, starting from
actual trade matrix of known factors as an initial trade structure. Conversion from CIF
of import to FOB will be needed befofe beginning the work. By this tradc matrix, a -
perspective of future world trade will become clearer : . -

Next, loaded / unloaded maritimc cargo volumes of each area will be
projected by dry and liquid type. A standard function of loaded dry cargo includes a
export value and a ratio of dry to total cargo as variables. The other three functions in
the chart are basically similar. Future cargd volumes by dry and-liquid type are -
projected by solving the simultaneous equation system.

Finally container throughput . of each area will be pro;ecled usmg Ioaded /
unlcaded dry cargo volume and/or GDP as variables. S

More deiail of methods will be descﬂbed in the top of each working step.

11-4;



FIGURE 1.2.1 Flow Chart for the Forecast of the World Trade
and Cargo Movement
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1.2.2  GDP in 2005 and 2015 by cach Arca
(1) Selected Four Scenario Cases

As mentioned in chapter 1.4 three scenario cases which are cxplained
in the form of GDP growth have been chosen to represent the fulure economic
situation of Turkey. '

In this step, it is necessaty to make scenarios concerning the fulure economic
situation of Fastern European and CIS (Commonvwealth of Independent States) countries. The
present situation of this region has been dcsgribed in Part 1. Following are relevant quotes
from the EBRD (Européan Bank for Reconstruction and Development).

1)} In Eastern Europe and Baltics, it scems that year 1993 was a bottom
of cconomic decline and their real GDP is beginning to grow again. And
its growlth rates of this few years are in the level of 4 or 5% annually.

2) On the other hand, the real total GDP of CIS countrics contlinued to
decline until 1995. If the EBDR projection in 1996 would be realized
and its trend would become certain, the year of 1996 become a tutning
point for the CIS economy. However, these are some countries remained
in the situation of negative growth, Tjikistan and Ukraine.

3) As mentioned above, these countries are becoming 1o realize some
kind of success in their transition. But it is only in a initial slage,
especially in CIS. The projcctcd GDP level in 1996 remain still 53% of
1989 sn CIS and 87% in Eastern Europe. |

Considering these situations, high and low growth cases are chosen for these
arcas. In the high case, the growth rates of the former USSR are 3% (1995-2005) and
4% (2005-2015), and those of Eastern Europe are 5% (1995-2015). And in the low
case, the rate of formeris 1.5% (1995-2015), and the later is 3.8%. In this connection,
the GDP growth of the former USSR achieved a level of 3.7% between 1975 and 1989
when its managed economy was growing with stability. Similarly, the rates of 4.8%
(1975-89) and 4.7% (1975-86) were calculated with Bulgaria and Romania. '

Finally, four cases as seen Table 1.2.1 were selected after considering some
combinations with three cases of Turkey and two of Eastern Europe / the former
USSR
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TABLE 1.2.1 GDP Growth for 4 Cases

High Case |Medium Case 1}Medivm Casc 2| Low Case

Turkey 1995-2000 6.60 58 580 5.00
2000-2005 1.60 6.30 6.30 5.00

2005-2015 7.60 6.30 6.30 5.00

Former | 1995-2005 3.00 3.00 150 - 1.50
USSR 2005-2015 4.00 4.00 i.50 1.50
East Europe | 19%935-2005 3.00 - 3.00 3.30 3.80
- | 2003-2015 5.00 5.00 3.80 3.80

(2) GDP of Other Areas (Common to every Scenario)

It will be reasonable and efficient to use commonly the trends of GDP
growth rate for every scenario concerning the other areas. Table 1.2.2 shows the GDP
trends calculated based on the data from “World Table” (WB), “National
Accounts”{OECD), “International Financial Statistics”(IMF) and “National
Accounts”{UN}. ' '

TABLE 1.2.2 Tread of GDP Growth

Area GDP Trend| Term | Adjusted
(%) R-

: - | squazed

(ref.) World 2.87| 1975-93 0.986
( 1) Greece 2.04] 1975-93] ~ 0.946
( 2) laly 2.61 1975-93 0.965
( 3) Spain 2.46] 1975-93 0.935
( 4) Israel 5.77) 1975-92 0.941
( 5) Cyprus 5.44] 1975-92 0.831
{ 6) Syrian.AR 3.28| 1975-91 0.826
{ 7) Egypt 5.73] 1975-93 0.892
{ 8) Tunisia $.20] 1975-93 0.981
( 9) Algeria 3.19| 1975-93 0.820
(10} Morocco 4.03] 1975-93 0.961
{11) Other W.Europe 2.2t 1975-93 0.951
{12) Other Asia 1.14] 1975-93 0.984
{13) Other Africa 2.26] 1975.-92 0.845
{14) America 2.56] 1975-93 0.977
{13) Oceania 2.78] 1975-93 0.979

(3) GDP Level in Future on Assumed Growth Rate

1) GDP of the whole world
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Using the above growth rates , GDPs of each arca were extended toward the
future. The result is shown in Table 1.2.3 and Figure 1.2.2 . The two numbers below
the name of each area in the Figure indicate GDP level in 2005 and 2015 compared
with base year 1995 (=100).

TABLE 1.2.3 GDP Level of the Area 1975-2015
Billior USS at 1990 price

World|Frm.U E Eu Other W.Eu Other Asia Turke Oiher Aftica Othear Ameri Ocean
SSR Black EEu Med, W.Eu Med  y - Asia Med. AL ca -
1975113114] 589 (1] 87 1089 3749 31 21 2403 - 66 255 4728 223

rosolis7ss| 731 35 113 1316 4308 44 91 3022 94 335 647 252
108s|178ss| 865 65 116 1413 4672 45 115 3648 121 320 6330 294
1990|21020] 948 5% 135 1669 5409 67 151 46ii 133 380 7206 340
1901121176| 238 S1 131 1696 5457 71 152 4826 133 382 7211 334
199212144} 678 45 123 1755 357 76 161 4991 136 3g: 7383 313
1993)21795| 602 43 125 1688 5495 78 174 4748 136 387 1632 357
y9o4|22101) 518 46 130 1724 s660 33 (65 4910 140 397 7954 375
199sf22737| 492 49 137 1777 3830 88 176 08I 143 408 8165 388

High Growth Case - — - -
: 2005)136383] 661 - B0 223 2285 7247 146 . 350 7394 _ 216 513105356 512

2015141033 978 130 354 2937 9009 245 728 11350 330 644 13645 674

Meadium Growih Case |
2005]|30350| 661 80 223 2:28% T47 146 317 7594 2t6é 513 105586 512

2013|40889] 978 130 364 2937 9069 245 584 $1350 330 641 13643 674

Medium Growth Case 2 : . . -
2005130227 571 71 199 72285 7247 146 317 7594 116 513 10556 512

201540472|° 662 103 289 2937 9009 245 584 t1350 330 644 13645 674

Low Case . - o )
2005130197 571 M 199 2285 7247 146 287 F5¥4 216 513 10356 512

2015]40356] 662 103 1289 2937 $069 245 467 11350 330 644 13645 674

GROWTH RATE (%o annually
High Growth Case . : C
19%5-2005 2.9 3.0 - 30 5.0 2.5 2.2 3.2 71 3.1 4.2 2.3 2.6 2.8

1995-2035 3.0 3.5 50 50 25 21 - 53 7.3 - 4.1 4.2 2.3 2.6 2.8
AMedivm Growth Case 1 s . . ]
1595-2005 2.9 3.0 3.0 _5.0 1.5 2.2 5.1 6.0 4.1 4.2 2.3 2.8 2.8
1995-2015 30 35 50 50 25 22° 53 62 41 42 23 26 128
Medivm Growth Case 2 . ) _ i

1995.2003% 2.9 1.5 3_.3 3.8 2.5 2 52 60 4% -f!.'Z 213 7.6 2.8
19952015 29 15 38 38 25 22 .53 62 41 42 23 26 18
Low Case . . ) L 7- B .

1995-2005 29 1S 38 38 25 22 52 50 41 42 23 26 18
1995-2015 29 13 38 338 ) 2% 22 33 30 .44 42 23y 26 18

Because of the nature of scenario - making in which only several options are
given for a specified area, the difference between éach cases concerning total GDP is-
very small. It grows by an average 3.0% per annum over 1995-2015, nsmg from a
value of US$ 22.7 billion in 1995 to 41,300 - 40,100 billion USS$ in2015. ¢ + %5 (.
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For reference, World Bank predicts 3.3% growth in world GDP over 1995-
2004 in its “ Global Economic Prospects and The Developing Countries, 19957, And
as seen in Table 1.2.3, average growth of world GDP is observed at 2.9% over

1975-1993.

FIGURE 1.2.2 GDP Level in 2005 & 2015 (1995=100)

Other W.Europe  |Other E.Europe Former USSR
America - - 124' 162 N B I.N
oy 155 265[E Euro.BS | 99
167 | 163 '
_ 265
W.Europe-Meditérraancan | Turkey Other Asia
- S 77 ) I A 7 |

W, Asia-Med 223

166
279

orlf_rica’iedﬂr_ranan_ -
151
230

Other Africa Qceanta

126
158

131
174

2) GDP of Turkey

It is natural that the pro;ected GDP levels vary in accordance with the

difference in growth rates.

By | 20]5 TurLcy s GDP is forecast to reach US$ 730 Billion (4.1 times of
1995), 580 Billlon (3.3 times) or 470 Billion (2.7 hmes) from US$176in ]995 in each
respectwe cases.

3) GDP of Other Afe-_és

. The GDP of the former USSR reaches USS 980 Biltion in the high case and
660 Bﬂhon in the low case. It should be noticed that the GDP in 2015 just barely
exceeds the level in 1990 even in the high case. This suggests that the recent economic
decline of the former USSR was very substantial.
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In the E.Europe-Black Sea region, which is assumed to grow by 5.0% in the
high case and 3.8% in the low case, GDP level in 2015 becomes USS$ 100 - 130 million,
an increase of 2.1 - 2.7 times that of 1995.

It is commonly held that Asia, especially East Asia, will grow rapidly toward
the 21st century. But the GDP growth rate of Other Asia in Table 1.2.1 is 4.1% per
annum which is not particularly high. This is because the area contains Japan which
has a disproportionately large share of the area’s GDP, but whose growth rate is only
about 2 - 3%. The same thing seems in the area of America. The GDP level of Other
Asia reaches to US$ 11,400 Million from 5,100 Mllhon in 1995, and its share in world
rises to 27.7% from 22.3%.

On the other hand, the GDP growth rate of Other Western Europe is the
lowest due to the fact that the area is comprised developed countries. |

1.2.3 PROSPECTIVE Situation of International ‘I'rade
(1) Export Value and lmpoﬂ Value Function Estimated
1) Export value Function

For the projection of future international trade, export and import functions
of cach sub-area were estimated using data from “World Table” (WB), “International
Financial Statistics”(IMF), “Yearbook of International Statistics”(UN) and
“Yearbook of International Trade” (UN).

" The estimated export function is summarized in Table 1.2.4 .

The standard type of function is log type and formulation is as follows;
In{Export) = Constant + In(2> wiGDPj) +In(Pe_i/Pe_w)
In the function, 2 wjGDPj means weighted summation of GDPs of exporting areas,
and it expresses the import demand power of these areas. Weight is a export share in
1990. Pe_i is export price of concerned export area, and /Pe_w is_expert pr:ce of
world average export price. This variable expresses the price competitiveness.

The variables used are in the top row of the Table. Crude ;oil price (Po) is
used in some functions. And dummy varlable (DUM) is inputted partly R2 is an

adjusted R- squared which shows the degree of funcuon filness.

The function of Turkey has a special type. Its variable to be explained is
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Export value divided GDP. This is adopted to reflect Turkey’s economic scenarios.
Same method was tried to the function of Frm. USSR and E_Europe, but useful ones
were not obtained.

TABLE 1.2.4 Coefficient of Export Value Function Estimated

Type C DUM_ |GDP_ A DUM_{Pz_1:P| Po |Po'Pe| R2' | term
C world | o j6pp; | ODP | 2w

World In{fEX) | -12.843 1.655 0968 83.93
Frm USSR IEX) | -21.625 2210 - 0.902 76-86
Bulgaria In{EX) | -13.321 1.751 -1.258 ' 0.897 75-88
Romania In{EX) -3.906 1.014 -1.501 0.956 75.82
O.E.Europe
Greece IEXN) | -19.345 0.273 1.875 -0.605 0948 7592
laly | owmExy | 138 1.684 0.006f 0.978 7592
Spain In(EX) | -10.928 31379 -0.725 0987 75-93
O.W.Europe IMEN) | -12.077 1.769 -0.106 0.997 75.92
Israzl In(EX) | -31.649 2.649 0714 0977 75.92
Cyptus IEX) | -14532 1.430 -1.208 0917 75.92
Syria
Turkey EX/GDP | -1.102 0.018 0.078 -0.002]-0.075 0925 75.93
0.Asia In(EXy | -15.785 0.117 1.507 0.969 75.93
Egypt I(EX)* | -13.219 0.138 1.421 0.007 0.817 76-92
Tunisia In(EX) | -20.489 1.893 -0.582 0.83% 75-92
Algeria In{EX)* | -15.954 1.674 0084} 0975 22.92
Morocco In(EX) | -13.752 1.455 -0.337 0.911 75.52
O.Africa IMEX) | -25.720 2.417 0.936 0.430} 0.937 7591
America In(EX) -6.535 1.285 0739 0.948 73.93
QOcezania In{EX) -R.92} 0.051 1.292 -0.382 7 0.972 75.93

2) Import Value Function
The estimated import function is summarized in Table 1.2.5 .

Typical import function are following;

Impori(t) = Constant + GDPi(t) -+ Import(t-1)

- OrF D :
in(Import(t)) = Constant + In(GDPi(t)) + In(Import(t-1)
GDPi is the GDP of concerned importing area, and it expresses the demand level of
the year. t means year. Impbrt(t-l) is import value of previous year. It is introduced
for the explanation of conventional effect.
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TABLE 1.2.5 Coefficient of Import Value Function Estimated

Tape C  DUM C DUMZ_[GDP_ GDP, DUM_| IM, Rz | term
C woeld GDP

World In(IM) | -1.470 0.639 0.583] 0575 7693 .
FIm USSR i | -23087 0.148 .0.05% 0.962 1693
Bulgaria | o-3se33 teion 103z 0208 .| 0914 80.93
Romaaia 1| 83 o " 0,363 -0.147 0912 7592
OEEuope | 1Me | 3461 ' 7 0021 1.026] 0519 7790
Greese M 9470 -4963 0183 0.791] 0519 7692
fialy | -31000 _ 0.071 0713 o0se  78:
Spain ne | -6747 0.226 0.569| 0987 7693
O.W.Europe nt |-e314m - 0.268 0.420| 0982 7692
Israel 1A 197 2186 _ “pazs 0.658) 0898 76.92
_Cyprus . I 110 _ 0.147 0.904| 0931 7691
Syria In(Izy* | 0.400 , ' 0024] 09s7] 0943 ss.ss
Turkey | o-10818 0.176 0317 0910 7693
0.Asia 1 | -s3s28 - 0.019 1053) o989 1693
Eaypt in(IM)* | -1.190  -0.239  0.188 0.576 0023 o492 0832 7792
Tunisia ta(IM) | -0.082 0464 -0016] o0506] o087 76.92
Algeria (M)t | 2623 0078 0.194 -0.008] ©0.486| 0955 7791
Morocco M) | 1373 -0.498 ' 0358 ~o0.452| o0sa1 7692
0. Africa (M) | 0.042 0950 0.843 0.020] . . 0.796  76.91
America | -164395 155106 0.075 0542| 0952 1693
Oceania M| 24584 4184 6934 o218 .| oasi| 0967 7693

3) Coefficicnt of Turkey’s Trade Function to EU

In future, if the relationship between Turkey and EU is strengthened,
including full participation in EU, the coefficienl of trade function nnght be shlfted
upwards. ' A

Therefore, an attempt has been to calculate the effect of this possibility in the
study. The following export and import functions are of Greece, which joined EU in
1984, to EU. ' S

Export to EU = -6481 + 0.00191 * ZGDP(EU) - 0.00018*DUM1*ZGDP(EU)
- 1895*DUM2 .~ - . R2°=0.852 - Term; 1981-92
- -DUMI1=1 for 1981-84
- DUM2= 1 for 1988

Import to EU = -28473 + 0.52393 * GDP(Gr) - 0.02847 * DUM1*GDP(Gr)
- 3500*DUM2 R2’ = 0.964 Term; 1980-92
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DUMi= 1 for 1981-84
DUMZ= 1 for 1988

The coefficient concerning GDP changed from 0.00173 (0.00191 mines 0.00018) to
0.00191 in exports, and from 0. 49546 (0.52393 mmes 0.02847) to 0.52393 in 1mporls

‘after Greece joined the EU in 1984,
The f01lo§ving estimated functions are of Turkey to EU.

Export to EU = -14796 + 0.00327 * ZGDP(EU) _

' R2' =0.907 Term; 1975-92

Impost to EU = -12129 + 0.15489 * GDP(Tu) | ’ ‘
R2'=0973 Term; 1983 -92

- Tt is difticult to judge whether the change of coeflicient of Greece can be
solefy attributed to its joining the EU or not. However, there is no information on the
matter. Therefore using Greece as a model, it is roughly assumed that Turkey’s
coefficients would change by 10% in exports and 5.7% in lmports if it were to join the
EU. This method is not adopted in the low case.

(2) Result of Projection in 2005 and 2015
1) Export and Import Value Whole World.

Using export and import functions mentioned above, the future trade tevel of
each area was projected. The assumed GDPs in future were input to the each functions.
On the other hand, relative export prices in future, which is another main variable of
export function, were fixed at the present level. The result are shown in Figure 1.2.3
and Table 1.2.6 for exports, and in lFigure 1.2.4 and Table 1.2.7 for imports.

: The total export value (fo b.) of the world grows at an average annual rate
of 4.9 . 5.0%over 1995-2015, and reaches 10,700 - 11,000 Million US$ at 1990
constant price in 2005 from 4,200 Million USS in 1995. As with GDP, the differences
among each cases are very small.

The total 1mport value (c.i. f) grows by 4.9 - 5.1%, and the level reaches
l l 500 - 11,300 Million US$ in 2005 from 4,300 Million US$ in 1995,

The elasticity of them to GDP growth rate is about 1.6. Therefore it is
assumed that world trade will progress at a faster rate that would economtc growth.
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FIGURE 1.2.3 Export Level in 2005 & 2015 (1995=100)
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America 132 203 - 177
144 234 289[F Euro.BS 319
208 353
_ 533
_{V.Eumpe-Meditcnanean Turkey Other Asia
238 : 182
W Asia-Med 338
: 166
3 279
North Africa-Mediterranean
162 =
247
Other Africa Oceania
183 155
345 242
_FIGURE 1.2.4 Import Level in 20605 & 2015 (1995=100)
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2) Export and Import Value of Tutkey

Export of Turkey increase by 9.6% annually in the high case, by 3.4% in the
medium case and by 8.0% in the low case. On the other hand,  import grows by 7.9%,
6.7% and 5.1% respectively.

The export value in 2015 will reach US$ 80 - 106 million while the import
value will reach 92 - 155 million. (see Figure 1.2.5 )

TABLE 1.2.6  Export Value of {he Area 1975-2015

Billion USS$ at 1990 price .

World[Frm.U E.Fu Other W.Eu Other Asia Turke Other Africa Other Amert Ocean

SSR Black E.Eu Mad. W.Eu Med. ¥ Asta Med. - Af ia
s i

1973] 1801 (733 29 72 102 6RO 5 h) 363 17 25 33t 25

1980] 2297] 88 40 74 142 917 % 3550 20 62 448 31
1085} 2sz8| 117 a5 a6 183 1084 10 13 578 16 4% 434 41
1990f 34371 104 19 36 234 1386 17 13 BI8 24 62 628 50
1991} 3513 48 $ 37 41 1390 16 14 892 26 6D 664 58
1992| 3720{ 51 9 35 751 1440 17 )5 956 24 62 1 61
1993| 3870) 60 9 40 272 1484 18 17 1037 24 - 65 718 &6
1994| 3960 €3 16 41 275 514 20 15 1074 24 69 7BS 64
199s| s551] &7 1z 44 290 1586 21 17 1133 25 Id 815 66

High Case
2005) 6710) 118 44 20 438 2417 k3 44 2069 41 136 1172 103

2015]t1034] 213 66 173 661 3726- 64 106 3843 63 34 1793 161

Medivm Case }
2003} 6698 118 44 90 438 2414 39 40 1066 44 135 170 103

2015[10970) 212 66 171 638 3711 64 86 3E28 62 253 1696 16l

Medium Case 2 .
20035] 6633 117 42 37 435 2399 39 40 2054 4} 135 1163 102

2015]|10785] 209 57 157 648 3634 63 84 N2 61 242 167r 139

Low Case
2005] 6639 17 41 87 434 2395 39 37 2050 41 134 1162 102

2015]10730] 208 57 157 645 3637 63 80 3754 6F 248 1664 138

GROWTH RATE (%5 annually)
High Growth Case

1995-2005 4.9 5.9 135 7.3 4.2 4.3 6.4 101 6.2 5.0 6.4 37 4.5

1995.2015 5.0 6.0 8.7 1.0 4.2 4.4 5.8 2.6 6.3 4.6 6.3 Ag 4.5
Mediom Growth Case | .

1995.2005 49 59 134 7.1 42 43 6.4 ¢0 6.2 5.0 63 37 45

1955.2015 5.0 60 8.7 7.0 42 43 57 84 63 4.6 64 33 1.5
Mediom Growth Case 2 .

1995.2005 43 58 129 7.0 42 4.1 6.3 90 6.1 4.9 63 16 3.4

1995-2015 49 5.9 80 6.5 4.1 43 5.7 83 6.2 4.5 63 A7 4.5
Low Case

1595-2005 3.8 5.8 129 7.0 4.1 4.2 6.3 g.1 6.1 4.9 63 3¢ 4.4

1995-2015 19 59 12 63 4.1 4.2 56 &0 6.2 4.5 63 3% 4.4
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These results of projection will be used in Chapter 2, Part 1l for port demand

forecasts.

As mentioned above, the trade balance of Turkey seems to be improving.
However, this study employs world price , so there is no information on ap actual
trade balance on a nominal basis.

TABLE 1.2.7  Import Value of thé Area 1975-2015
Billion US$ at 1990 price

World |Frm.” E.Eu Other W.Eu Oiher Asia Turke Other Afric Other Ameri Ocean

USSR Black EFEu Med, W.Eu Med v Asia a2 Af. ca ia
s Med. -

1975 1735 ki 21 51 119 659 12 12 270 27 - 32 398 29

1980] 2281|716 25 46 Q66 89T 15 10 390 27. 67 S}l 2%
1985] 2496 113 28 43 183 985 20 17 478 ¥ . 45 -6i4 50
1990]  3s67| 121 22 31 289 1384 22 22 770 31 52 134 3%
1991 3611|431 9 37 311 1414 25 23 862 28 .55 747 57
1992 3874] 43 12 41 329 1448 27 1} 960 M 35 827 6l
1993 3973} 33 1t 44 324 1457 29 31 1032 4 34 S0 63
1994 41151 28 12 47 326 1505 31 32 1152 37 . S6 979 67
199s|  a277) 27 15 51 335 1570 34 34 1261 - 39 57 033 71

High Case - . -
2005 6914 7 M 92 448 1%7¢ 36 72 263r 51 61 1278 7

2018 11437 110 58 168 637 2584 94 155 3738 V'Il 72 1647 123

AMedium Cass 1 . ; )
2065 690¢ 72 kL) 92 448 1974 56 63 2630 51 61 1277 91

2015) 11392] 102 58 168 635 2576 94 125 5720 71 7t 1642 123

Medium Case 2 - - .
2005 5876 51 19 97 448 1973 56 63 248D 51 61 7]277 91

2015 11338 54 44 168 635 2376 91 125 57120 Ti 7} 1641 123

Low Case . )
2005 6864 51 29 90 448 1974 56 35 126380 51 61 1277 21

2015 1.1193 69 11 156 635 2576 94 92 5720 Tt FE 1642 123

GROWTH RATE (% anaualiy)
High Gronth Caxe

1995-200% 39 103 8.8 6.1 30 23 5.3 11 7.8 2.5 ¢E 2.2 2.6
1995-2013% 5.1 7.3 7.1 6.1 33 2.5 5.3 19 19 3.0 1.1 2.4 2.8
AMedium Growth Case 1 . : -

1995-2005 4.9 103 28 6.1 )0 2.3 5.3 56 1.8 2.5 0.8 1:l 2.6
1995-2015 s0 72 71 61 33 25 s3 67 79 30 LI 23 28
\edivm Growth Case 2 - Lo - - : T
1925-2005 1.9 6.5 1.2 6.1 )0 13 5.3 &6 7.8 2.5 ] 0.8 2.1 276
1995-2015 $¢ 48 57 61 33 1S $3 67 719 30 i 23 2.8
Low Case - - . . . .
1595-200% 4.8 6.6 1.2 58 M 2.3 53 1.9 1.8 2.5 0.2 2.t 2.6 )
1595-2015 5.0 48 57 357 13 1S $3 51 19 30 L 23 2.R
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For a referente, the effect of the coeflicient change of Turkey’s trade function to
EU mentioned above is shown inTable 1.2.8, which was used at an intermediate stage of
work_ As seen in the Table, the effects were 6 - 7% in the import, and 14 - 16% in the

expoft.
B FIGURE 1.2.5 Comparison of Turkey’s Trade Value
150 —
1N
% 100 —4+—EX_H
g —w—EX_M1
2 ~e—EXL
a T —— 1M
e —a--1M_MIL
5 [ —o~ ML
=1
o |
FO b e e e
B i asrsos
V o A— - X s A .= . e & a

TABLE 1.2.8 Trade of Turkey to EU
Million US$ at 1990 price

IMPORT EXPORT
High [ Medium I Low -
: 2005

. Level 46922 41552 36637 20297
Additional 3112 2820 2553 3222
Rate - % C % % 16%

ST . 2015 -
Level . 103805 85272 66193 29004
" Additional 6473 5196 4159 1038
Rate - | 6 - 6% - 6% 14%

3)"E:\c'p:<7)rl-aﬁcrl Import Value of Other Areas.

Among other areas, the trade of the Other Asia is noteworthy. Its exXports grow
by 6.3% over 1995-2015 in the medium case 2, while imports grow by 7.9%. Exporis will
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be valued at USS 3,800 Million and imports 5.700 Million in 2015, 3.9 times and 4.5

times the respective values of 1995.

The growth of trade of the Other W .Europe area, which comprises Turkey’s
major trading partness, is projected to be relatively stable. Growth rate of exports is
forecast at 4.3%  while that of imports is 2.5% of imports over 1995 - 2015.

The trade of the former USSR increases by 6.0% in exports and 5.7 - 7.1% in
imports. The export growth rate of_‘E.Eurdpe-Black Seais 7.9 - 8.7% and import rate is
5.7-7.1%. These rates are relatively high, but it should be noted that the trade activities
of these areas are recovering after bottoming out.

{3) Result of Trade Flow Projection in 2005 and 2015
1) World Trade Fiow(’[‘radcrMatrix)Projecti(m

In this step, four cases of export and import projections on each sub-area have
been obtained. If exports and imports were connected with each other on a trade flow
(origin and destination) basis, it would be more useful for the study. Table 1.2.9 shows a
processed world trade flow in 1990 which is oniginally from the trade data of “Yearbook
of International Trade” (UN). One method for projection is to estimate trade functions for
cach cells of the matrix. However, it is unable to practice because of tao much cells (20 x
20} in the matnx.

Another way adopted is a aulomatically one like a so called RAS method. The
outline is following. There are three categories of data. They are (1}Actual trade flow
structure (irade matrix in 1990 above mentioned), (2)projection of export in 2005 and
2015 corresponding to the top of column in the matrnix and (3) projection of import
corresponding to the top of row. Then, at first, {Step 1) vector data (2) is given to the top
column of the initial matrix (1), and it is shared in according to initial structure in
horizontal direction. Next, (Step 2) vector data (3) is given to the top row, and it is
shared in according to tentative structure in vertical direction. Next {Step 3) step 1is
done again under new lentalive struciure. And stcp 2 and 3 arc iterated until geumo
convergence condition.
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2) Resull of Projection

Al first, a trade matrix in 1995 was estimated as seen in Table 1.2.10. And the
projections in future were done by each case. The results concerning the medium case 2
arc shown in Table 1.2.11 for 2005 and Table 1.2.12 for 2015. The results of the other
cases are in the appendix of this chapter. Furthermore, Table 1.2.12 and Table 1.2.13
shows the index number of each cell compared with 1995(=100) respectively.

In Table 1.2.13 which shows index of the medium case 2 in 2015, the import
column of the Other Asia includes many lai;ge numbers. This comes from future large
increase of its total ih‘nport in future that has been projected with the import function. In
the columns of the former USSR, E.Europe-Black Sea, the Other E.Europe and Turkey,

there are seen many relatively targe numbers, too.

On the olhe; hand, as the table seen from export side (horizontal direction), the
export rows of the former USSR, E.Europe-Black Sea, the Other E Europe, Turkey and
the Other Africa include large numbers,

Turkey’s export level of each cases are compared in Figure 1.2.6. The adopted
projection method is relatively automatic and strongly depends on the initial trade
structure. It is possible that the trade between Turkey and the former USSR or E.
Eurepean areas will increase more than these projections suggest.

FIGURE 1.2.6 Turkey's Export Projeclion by
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1.2.4 Prospective Situation of Maritime Cargo Movement
(1) Maritime Cargo Volume Function Estimated
1) Load and Unload Volunie Function

In the next step, a group of maritime cargo volume function was estimated
using GDP, export / import value provided by work as before. Time series data of loaded
/ unloaded mantime cargo by dry and hquid type is available from “Yearbook of
International Statistics : Analysis of goods loaded and unloaded in international maritime
transport” {UN) on cach country basis. Unfortunately, the data covers only 1o 1990,
However, as there are no other availabTe_data, it has been adopted in the study.

The estimated load and unload functions by goods type are summarized in Table
1.2.15 and Table 1.2.16 respeclively. Some estimated functions contain dummy variables,
which are abbreviated in Tables for the sake of simplicity.

A standard specification of load functions are following ;

for dry cargo . DRY = Constant + o*Export value + $*RD
RD =DRY / (DRY + LIQ)

for liquid cargo : LIQ = Constant + % *Export value + 5* RL
RL = LIQ /{DRY + LIQ)

At first, it was thought that each type of cargo could be is explained by its export value
level only, but feasible finesses were not obtained. Instead it is necessary to solve a
simultanieous equation system. '

Samie as load cargo, a standard specification for unload function is as foltows ;
for dry cargo :  IDRY = Constant + o ¥Import value + B*IRD
IRD = IDRY / (IDRY + ILIQ)
for liquid cargo : ILIQ = Constant + z*Export value + 8* IRL
- IRL = ILIQ/ (IDRY + ILIQ)

Using these systems, load / unload volumes were projected toward 2005 and

2015. However, them of Turkey are quaﬂét from another study described in the
following chapter 4. Because, the more detail analysis was made there.
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TABLE 1.2.15 Ceefficient of Loaded Cargo Volume Function Estimated

DRY CARGO LIQUID CARGO

. C EX RD R Term C EX RL R? Tam
World 380956 0404 £49216] 0952 75-87| 1881650 0326 3721280) 0953 7550 -
Ern USSR 33500 0242 180444] 0952 75-88 916% 0430  74336] 0913 759D
Bulgaris 972 0074 0.962 75-85{L1Q=0.13*{DRY+LIQ)
Remania 460 0157 4656] 0909 75-90 3616 0020 17698 0977 7590
O.E Eurcpe 1828 0286 13976 0974 75&0] LIQ=0.10*(DRY+LIQ} : . :
Greece 212523 080} w912 0947 75-50 725 0233 13521 0938 7590
Haly 4289 0052 19695] 09315 75-90 -965% 0036  49852] 0564 7590
Spain 94656 0984 108188] 0977 7590] - 4066 0190  25963| 0956 73590
OM.Eueope | 132326 0196 . 0550 7590 -17929% O.121  681446] 0987 7590
Trracl Wil 0.252 3283 0935 7590 -1254 25811 0953 7590
Cyprws | 100 2091 14608] 0947 - 75-90] - 555022 51.459 60007i] 0576 7390 .
Sytia -1691 0433 15137] 0561 7590 40764 0.545  563%3] 0883 7390
Turkey - 1133 075 s7io] 0952 - 76-95[LIQ=0.136%(DRY+LIQ) = )
0.Asia 76093 0.357 ci%68] 0980  75%0] 1641130 0.510 3017560] 0987 75.90
Enpt - - -1102 0.351 97436] 0535 79900 799978 13.519 310673 0932 - 7299
Turisia 474 0457 77170] 0953 5090 18648 0417  10308| 0935 s090
© Algeria S 1091 0017 2196] - 0933 . 8090 349654 0376  418310| 0935 2050
Morooco 15010 1.475 0955 £0-90 111 001 0632 8559
O.Affica - 74535 1165 0.856 7590] 210396 1230  563930) 0978 7590 - .
America 350463 0723 0978 7590 118640 0261 0.947 7590
Oveania 43485 4592 0958 75-91 4695 0145 2007631 0978 7590

TABLE 1.2.16 Coefficient of Unloaded Cargo Volume Function Estimated

DRY CARGO LIQUID CARGO
C Y] IRD R? - Term C - M - JRL | R? Temn
Weeld 28487 0383 1751910 0959 75371733340 0281 m;sml 0972 7590
Frm USSR, 210077 0435 258719 0961 758§ 1755 0044  13278] 0893 7590
Bulgasia 4287 0245 20321 0927  75-89l1LIQ-0.50*(IDRY+ILIQ) 75990
Romania D431 0075 43416 0959 T5S0NLIQ=048*(DRY+ILIQ} T
O.E Furope 3310 030% 0901  75-90HLIQ=0.10*(IDRY +ILIQ}
Greece - 384 0.157 13585| 0982 7590] - 4085 17677] 0851 7350
Italy 47215 0.119 24282 0904 7590 281114 0277 483169 0560 7590
Spain 27792 0.188 137288] 0986 71550 728065 0201  26890| 0959 75-90
O.W Europe 227924 0204 201545] 0.963  75-90] 462543  0.173 1632500] 0943 7550
Israel 31267 0.209 - 0905 7590 2667 77 - Jit1z| 0969 7990
Cyprus 2731 6aRA 6190) 091 90| 590 0184 0307 7990
Syria -1669 0046 13626] 0959 S050| 4750 0044 098} $0-90
Turkey -15302 0959 13281 0980 7693 -3806 0996 0956 76-93
O Asia -52529% D699 1510970] 0991  7590] 82423 0303  585604| 0947 75-90
Enpt 11351 0633 20047 0905 799%0) -187503 1693 314655 0.945 7250
Tunisia 4910 1708 6987 0880 8090] - -816 ©.178 $526] 0980 £0.50
Algeria 28828 0351 41812{ 0960 8050 2251 0.049 12443} 0943 £0-50
Moroxdo -13723 o 31994 0989 8090] 3440 0206 528 0.970 090
0.Af2 158679  0.183 168679 0935 7390] 17913 0685 34343 0903 7590
America 173552 0.192 0947 7590 -B45214 0.276 1873130] 0907 7590
Oveanta 12493 0.034 LI554] 0981 8290 9279 0.040 53768 0939 8590

2) Container Throughput Volume Function

Next, functions for a projection of container throughput volume in cach sub area
are estimated, using a dala base from Ocean Shipping LTD {except for the case of
Turkey). A summary of estimated function is given in Table 1.2.17,
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In this step, loaded / unloaded dry cargo volume and GDP of each sub area in
future are available to use as variables. However, the data on containerized cargo ratio is
facking, and it is difficult to get this type of data for all countries. The estimated
coefﬁciems without such data might overemphasize the recent trend of rapid
containerizaﬁon, resuling in an overestimation. So, in the study, a guideline regarding to
the total container volume of the world in future was set. And the projected container
volume of each sub area using function was totally adjusted with the guideline level.

(2) Result of Projeclion of Maritime Cargo Volume in 2005 and 2015
1) Cargo Volume of the Whole World

Using above mentioned methods, the cargo volunie of each area by type was
projected for the medium case 2. The result about loaded cargo are presented in Table
1.2.18, and it about unloaded cargo in Table 1.2.19 As a reference, Table 1.2.20 shows

indices and growth rates.

The dry cargo of the world is projected to increases by 4.3% to 6,590 Million
tons in 2015 from 2,830 Million tons (estimation) in 1995. And the liquid cargo will grow
by 3.9% per annum over 1995 - 2015 to 4,300 Million tons from 1,980 Million tons.

FIGURE 1.2,7 Projection of World Cargo Volume
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TABLE 1.2.18 Loaded Cargo Forecast : Medium case

Million Ton
World IFmmUS E.Fu  Other W.Ew Oukr  Asia Turkey Other  Afiica Other Americ Oceani
$R BlackS EEu  Mad W.Eu Mal Asia Med. AF a a
DRY CARGO

19751 14316] 467 75 313 a3l 2807 43 32 W18 247 030 5362 1783
1980} 1R20.7 548 &1 300 735 a7 9.5 50 1658 288 1242 7171 203
1985] 1937.4] 403 80 34 T4T 3643 9.4 18 3032 368 1266 6598 2352
1986] 1944.6] 403 g0 333 776 1676 100 24 3017 393 1277 6859 4
I987] 1980.2 40 4 100 194 632 3660 10.2 ®7F 3269 390 1309 7i32 2422
1988] 21084 412 28 277 T4 3680 106 137 3688 348 1419 7336 12350
1989 2195.7] 462 99 2585 11 324 103 ¥2.4 3384 324 1425 T892 2683
1990| 224713 410 g4 266 9 3394 10.3 129 4014 312 1476 8117 27].§

199l 3031 ST RS TUaEy S 9670 T R 173 R0 T 38 17T 10085 3l

2005] s0R161 551 116 ar2 1806 6542 167 365 QIS8 407 2546 13113 5614

2015l 65850] #96 154 735 78S 10078 243 ISE 17346 567 A1 18687 9232
LIOUID CARGO : , .
1975 16470} 736 25 10 78 967 715 06 9598 513 1794 1841 34
1os0] 15210 950 61 20 181 1M8 4%l 172 9387 1028 2037 2767 L7
198s] 1451.8] 1138 78 16 262 215 684 469 5074 1295 1422 194 7d
19e6] 152a8] 1154 94 s 745 2129 $02 594 5316 1334 1513 2108 82
1987} 15412] st62 94 325 300 2114 854 591 5103 1333 1477 1238 &9
1988l 14684| %164 95 a4 316 2081 922 785 380 1420 1599 2280 8%
1osol 17537 ni7l ee 31 339 2344 S7F 98 5781 1507 1759 2458 719
1990l 17724] 1054 35 28 379 2419 936 441 6450 1595 1858 2477 18]
15951 8766l TRIE ISR T T 4a0 2664 101128 76 1636 1984 3280 124
2005] 275725] 100 37 43 567 3672 1294 31 11888 1808 2734 4205 176
015l 43294 1496  s4 68 750 sxd7 1721 31 21024 1893 4175 5576 260

TABLE 1.2.19 Unloaded Cargo Forecast ¢ Medium case

Mishon Ton
Werld [FrmUS EEs  Other W.Eu Other  Asia  Burkey Other  Africa  Qther Anweric Oceani
SR BlackS EFu  Mad WEr Mod Asia Mad Al & a
DRY CARGO

1975 14248] 290 150 196 986 4150 90 78 4814 233 466 1490 265
1950) 1881.4] 480 311 234 1322 5389 83 97 £799 398 365 2894 215
1985 20261 698 221 150 1205 5563 148 162 7849 503 522 2896 28
1986] 2065.1] 725 294 150 1231 5758 164 192 23 506 507 24T 210
1957| 21624 753 295 1635 1177 5687 179 212 8920 492 500 2981 211
195e] 22843] 771 273 164 1367 6167 175 206 9349 495 $66 3052 205
19089] 23736] 794 281 150 1384 6174 155 23T 9390 510 320 3207 212
1990] 23959 780 279 161 1431 6241 144 288 10040 512 596 32 209
Tees] 3B | AF RS RS IS eTie T 167 3R IS e00 534 3194 212
2005} 40816] 505 263 312 1710 7157 209 566 23142 702 568 4267 217
2015) 65850] 692 105 $46 2021 9303 278 963 45060 830 614 4363 226

LIGUHD CARGO
1975 16813] &5 179 1.2 1976 5335 28t 100 4027 68 341 4244 RS

192G) 18764 13 L3R 36 2216 5018 15.7 114 44922 3313 316 5345 %l
1935} 1470.1 1.4 274 09 1827 3634 137 0.7 4452 59.7 333 306 142
possl 1s950] 79 222z 09 1824 3604  j28 236 aME 594 324 3505 107
1987] 15330 B4 9.0 0o 1759 3343 §i22 133 4337 598 342 3539 153
1988] 16389]  ®s 230 18 1855 3987 132 133 4760 619 364 3RS 169
1ossl 17137l e 275 17 1919 4072 143 110 4306 638 315 4422 177
woa| 17854] - 73 257 18 1967 -4173 10 163 $R3 667 390 4604 119
1995] 19766] 43 215 21 2015 3809 142 294 6811 698 3RO 5140 197
7008| 39575] A 2e8 A THAA IR0 16T 495 ks 833 YT YT
2008) 4229.4] 103 374 ge 2604 1501 181 773 26387 (027 486 8486 198
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TABLE 1.2.20 Yolume INDEX and Growth Rate of Loaded / Unloaded Cargo
Medium Case

Woeld [FrmlJ EEw  Other W.Eu Otdwer  Asia Turkey Other Afnca Other Amens Oveang
SSR Black EEu M:d WEs Med Asia  Med  Af a 2
s :

] INDEX 1993=100
DRY LOADR ) ) i
2605) 14 104 133 184 142 140 135 208 170 11 143 130 151
2015] 233 170 183 269 230 216 197 431 321 168 255 185 149
BRI G5 et lu esacenaeraes bt e ieeme e et e em et e no e eche e b etras cas s imm
2008) 144 149 113 162 113 15 125 163 174 nz 19 1N 102
) 2613] 233] 202 133 134 133 138 166 276 330 147 115 131 107
2005 140 132 2353 134 129 13 138 113 154 i1 138 122 142
2015] 14| 130 223 I8 170 197 170 13 272 té 2100 170 - 210
LlQl.T.\'i:Oi\D s T s R
20657 1400 174 134 193 16 23 1is 169 189 122 115 128 125
2015)  214f 240 174 375 129 33 127 263 387 147 128 163 151
) GROWTH RATE (% annually) -
DRY LOAD o - :
1995-2005] 3.7 04 34 44 4.1 34 a1 76 54 19 40 2.7 42
1995-2015 43 27 31 5.1 42 a9 s 716 6.0 26 48 - 31 47
BRETNEHAR } OO SO O AUy
1995-2005 37 4.1 53 1.2 14 1.4 221 50 5.7 16 0.6 1.2 0.2
1995-2013 43 36 14 5s LS 1.6 26 5.2 6.1 1.9 07 14 03
1995-2005 34 28 89 44 26 LR 2.5 1.2 44 10 33 25 36
1995-201% 39 30 4.1 47 27 kX ) 21 - 08 51 0.7 g 27 33
1995-2005 34 57 29 68 1.5 .18 i4 54 66 20 i4 25 22
1995-2015 39 45 28 68 1.3 46 12 30 7.0 20 12 25 2.1

2) Cargo Volume of Turkey

Turkey’s cargo volume has been estimated in Chapter 2, Part 11, The compartmenls
concerning international trade in the estimated future volume are quoted here.

On the export {foad} side, dry cargo increases at an annual rate of 8.9% over
1995 - 2015 to 96.1 Million tons in the high case compared with 17.5 Million tons in
1995, Similarly, it grows by 7.6% to 75.6 Million tons in the medium éasg and by 7.2% to
70.3 Million tons in the low case. Liquid cargo, which mainly consists of banker oil, is
assumed to stay at the present level, 3.1 Million tons. {See Figure 1.2.8.)

About the import (unload) side, the growth rate of Turkey’s unfoaded cargo is

projected at 6 2% in the high case, 5.0% in the medium case and 4.4% in_lhe' low case.
Those volumes in 2015 are 116.8, 96.3 and 70.7 Million tons respectively. And, the liquid
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which includes the clued oil here increases by 5.5%, 5.0% and 4.4% over 1995 - 2015,
and reaches the level of 86.3, 77.3 and 69.0 Million tons in each respective cases. (See
Figure 1.2.9) '

FIGURE 1.2.8 Load Cargo of Turkey by Cases
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3) Cargo Volume of the Other Area

In the other area, the cargo of the Other Asia shows the highest rate of growth,
6.0% of loaded dry, 5.1% of unloaded dry , 6.1% of loaded liquid and 7.0% of unloaded
tiquid. These rates seem very high, bul the elasticity to its export value growth (6.3%) or
that of imports (7.9%) is less than 1.0.

The unloaded liquid cargo of the Other W.Europe shows decrease in future.
Moreover, its balance of loaded and unloaded seems to be peculiar. Perhaps there may be

some defect in the simultaneous equation system concerning this area.

(3) Result of Projection of Container Throughput in 2005 and 2015

1) Container Thioughput of the Whote world

As described already in the explanation of the container foreéasting method, the
world container volume in future is extended with an assumed set of increasihg rates. The
growth rates are following;

Growth rate of world container throughput 9.5%  (1995-2000)

7.5%  (2001-2005)

60%  (2006-2010)

5.5% (2011-2015)
These rates are adopted referring to “ The Wosld Container Port Market to 20107
published by the Ocean Shipping Consultants LTD, and so on.

Expanding with these rates, the container volume reaches to 560 Million TEU in
2015, about 4 times greater than the 141.6 Million TEU in 1995. (See TABLE 1.2.21)

2) Container Throughput of Turkey

The container throughput of Turkey is increasing :rapidly now. It reached to 577
thousand TEU in 1995 from 70 thousand TEU in 1987, Its average annual growth rate
was 30.2%. The trend was explained relatively well by GDP growth. The projections by

cases are shown in Table 1.2.22.
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The level of container throughput in 2015 is 8.46 Miltion TEU in the high case,
6.4 Miltion TEU in the medium casc and 4.8 Million TEU. Growth rates declining toward
2015 as seen in Table 1.2.22, because the total volume of cach area is adjusted by the
assumed world container volume. In medium case 2 of Turkey, the average annual growth
changes every five years, 21.9% over 1996-2000, 13.2% over 2001-2005, 9.2%.

TABLE 1.2.21 Projection of Container Throughput

Thousand TEU -
World FrmU EEFu Oher WEu Odwer  Asia Turkey Other  Africa Other Ameri Ocezn
SSR  Black EEu Med WEu Mad Asia Mad Af ©3 [
s
1980 186 49 82 2051 8913 1613
1985 3 100 3225 12865 - 15881
1986 61210 365 76 - 93 3244 13407 | 3BC 22459  3G% 1433 17131 1950

1987 673N 440 80 523 3439 14293 644 70 25816 314 1483 18461 12024
1988 74275 454 85 150 3736 157174 N2 89 29443 363 1652 19397 1227
1989 £0922 486 80 48 3892 1661% 799 98 33374 392 1737 207:8 121392
1996 £6941 332 57 i46 4233 17330 %61 769 3710% 603 1815 21482 12325
1591 94%25] 639 9 131 4507 18178 951 308 42934 856 1887 21833 2510
1992] 102797 565 70 113 4851 17934 1066 380  4B673 931 2088 23396 2636
1593] 114392 476 47 126 5179 26052 1179 510 54937 1201 228D 25466 2EP
1994] 127730 464 63 135 5835 21917 1219 480 62318 1523 2533 27833 3201
1995 141600] 452 68 160 6115 23693 1327 577 63161 1785 2875 29939 3463

2008] 320019] 1439 205 599 11860 46737 3440 2877 177691 7809 7270 53282 6751
2015] ss9716] 2186 412 152 15973 71162 6006 6431 345749 21824 10961 68742 9110

INDEX  1595=100

a005] - 226] 318 300 374 I94 197 259 49% 261 4383 253 178 195

2018 195l 484 604 720 261 300 453 1115 507 1223 381 119 2163
GROWTH RATE (%% annually) -

1995-200% 2s] 123 116 141 6% 70 100 74 101 J59 97 59 69

1993-2015 7.1 g2 94 104 49 57 718 128 835 133 69 42 50

TABLE 1.2.22 Projection of Turkey's Container

1000 TEU
CASE High Medium Low

1987 70 70 70
1988 89 89 89
1939 o8 93 93
1990 269 269 269
1991 308 308 308
1992 380 380 380
1993 510 510 310
1994 480 180 180
1995 577 377 577
2000 1682 1350 1421
2005 3379 28M 2118
2010 5573 471 35n
. 2013 8461 - 0431 1784

~ GROWTH RARE (% aanually)
1996-2000 239 219 19.8
2001-2005 15.0 13.2 1.2
'2006-2010 - 103 2.2 18
2011-2015 8.7 13 6.3
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3) Container Throughput of the Other Arca

In this projection, the arcas of Africa - Mediterranean, Turkey, the Other
E.Europe, E.Europe - Black Sea and the former USSR shows higher growth than the
world average. Especially, the rate of Africa - Mediterranean containing Egypt, where
container handling has been rapidly increasing recently, is very high.

_ The level of the Other Asia reaches 3457 Miltion TEU, or § times the 1995

level. '7

1.2.5 Prosﬁective Situation in mec_literr_anéan marmara - Blackr Se_a
(1) Container Movement in lhe Mediterranean Region

1) Container mbvemcnt in éeneral

Total container traffic in the Mcditerranean grew to 9.9 mitlion TEUs in 1994
form 4.7 million TEUs in 1984, showing in Table 1.2.23 and the amiual grdwrih rate from
1984 to 1994 was around 7.72%, a little lower than the world rate of 9.01 %,

The trend of contained movement in the Mediterranean region is analyzed by dividing the
region into two area, easl and west Mediterranean. Turkey is included in the east

Mediterranean.

The cast Mediterranean handled 4.1 million TBL!S in 1994, 70% less than that
handled by the west (5.8 million TEUs). However, since 1987, container movement in
the cast Mediterrancan has been rapidly increasing with the annual growth rate of 10~
20%. On the other hand, the share of the west Mediterranean has decreased from a litile
over 70% to a little under 60%. )

2) Container movement by country
In 1994, the couniry handling the gréatest volume of confainers was Ifaly,
followed by Spain and Egypt. France totally handled 1.5 million TEUs but most of these

countries were accommodated in west France facirig the North Sea.

As shown in Figurc‘}.z.lﬂ Egypt handﬁle'_ more than 1 lﬁillion TEUs, standing out
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in the east Medilerranean, foltowed by Greece, Israel and Turkey as second top group.
Egypt had handied around 180,000 TEUs/ycar or so until 1989 when Dammietla was not
fully operated. But since 1990 the traffic has remarkable increased, in 1992 Egypt ranked
first in the east and third overall. The top country in the cast has changed to Egypt from
Israel in 1930s and Greece. Turkey has been almost forth in the cast and its share has

gradually increased to 15% from 10%.

3) Container movement by pori

Table 1.2.24 and Figure 1.2.11 show the top 40 ports handing containers in the

Meditcirancan regioi.

, _ "The pori with the largest handling volume 1s Algeciras in Spain, followed by
La Spezia in Haly and Barcelona in Span.

The port cxbmssed in boldface on Tablc 1.2.24 belong to the cast Mediterrancan
and account for half of the top 40 ports. In the east Mediterranean, Damiclta, which
handled no containers before 1985, is the targest port for conlaines handing in 1994 Since
1990, cargo volume has been dramatically increasing because the port of Damictta has
begun playing its function of liup-porl in the east Mediterrancan. This tendency affects
the container handing in Piracus(Greece), Limassol{Cyprus) and ncighboring Alexandira

which formaly played central roles in the Medilcrranean.

Coticesning ports in Turkey, fzmir is the largest port for conlainer handling in
1994 and casgo volume has been remarkably increasing with 21.5% of annual growth
rate from 1990 to 1994. However, the second largest Haydarpasa and third the largest
Mersin are nearly constant. The cargo volume of Haydarpasa has dramatically
decreased in 1994,

4) Container service network for the Mediterrancan Sea

~ According to International Transportation Handbook ’96, there are
28 container {main ship) service routes related to the Mediterrancan Sea.
There are 11 routes for Far East/Japan - Med.,$ routes for Far East/Japan -
Europe which stop a few ports in the Mediterrancan and 9 routes for North
America - Europe which stop or bound for porls in the Mediterrancan, and 3
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route for Round the World which stop at some ports on the way.

Ports to be called by the ships of the service routes are divided into those of the
cast and west Mediterranean. Major calling ports in the east Mediterrancan are Haifa,
Alexandria, while in the west Mediterranean, Algeciras, Barcelona, Genoa, Valencia in
Spain and Marseilles in France. In Turkey, Izmir and Mersin are calling ports by main
ship. '

5) Container Feeder routes in the East Mediterranean

According to the Containerisation International, transshipment containers
handled in the Mediterranean has increased 20% from 1992 to 1994, and transshipment
container volume has been aver 2.4 million TEUs in 1994. The share of transshipment
container in the east Mediterranean has remained 40% a little under. However, the east
are highly expected growth of transshipment container and many major ocean going and
feeder shipping companies have rapidly launched liner services, mainly feeder services
for containers originating to/from posts at the Black Sea.

Almost of transshipment confainers are reshiped in major iwo poits of
Algeciras and Barcelona in the west Mediterranean, on the other hand, poris in the east
Mediterrancan are competing each other to seck a large volume of transshipment
containers. The largest port handling transshipment cargo is Damietta in Egypt now,
handling volume is some 500,000TEUs in 1994. Piracus, Port Said, Laraca, Limassol
in the east and Marsaxiokk in the center are also handling considerable amount of
volume, and arc aiming at addition of volume. In addition, Haifa and Beirut in the cast
and Cagliari, GioiaTaure in the center are recently directing hub-port. Therefore, it is
said that container terminals are generally in over-capacity. Because of hard
campelition for hub-port among ports in the east, ports cannot help reducing handling
cost and it brings the operating cost down by ocean going shipper. It is also said that
these situation continues for while.

Many kind of feeder services operated in the east Mediterranean are shown in
Table 1.2.25. It is said that the reason why rate are comparatively satiable in spite of
many feeder services, is thal conlainer cargo volume originating to/from East
Mediterrancan/Black Sea is growing. Average rate of feeder service in the east
Mediterranean is 175~200 US$/TEU and rate for Black Sca region, for example
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Damielta in Egypt to Constanza in Rumania is 225~250 US$/TEU, which is almost
unchanging for past 12 months.

(2) Container Movement in the Marmara Region in Future

It is too difficult to obtain some eeliable information about future container
movement in the Marmara from a macroscopic projection in this chapter. However,
daring to pick up a point on the matter, following may be able to say. '

_ The projected container throughput of the former USSR in 2015 is 2,186
thousand TEU. If the share of the Black Sea USSR {containing Ukraine} to the total
would stay in présent level, which is about 20%, its volume are thought to be 440
thousand TEU. On the other hand, it of the E.Europe - Black Sea (Bulgaria and
Romania) is projected to reach to 410 thousand TEU, which is concering with
Marmara Sea. And, the container throughput in Marmara region of Turkey is forested
2,600 thousand TEU in the medium case in 2015 as mentioned in following chapter.
Finally, total container movement in Marmara will increase to 3,450 thousand TEU.
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FIGURE 1.2.10 Trend of Contaluer Handting In the East Meditersanean
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TABLE 1.2.24 Container Port Traffic in Mediterranean Region

(Unit: thousand TEU)

No. Port 1994 31993 1992 1991 1890 Country
1 Algeciras 1004 §07 180 762 553 Spain
2 La Spezia 816 165 596 464 450  ltaly
3 Damietta 702 a1 416 252 98  Egypt
4 Barcelona 605 501 552 489 448 Spain
5 Piraeus 317 537 sH 463 426 Greece
6 Genoa 512 342 3318 344 30 ltaly
1 Valencia 467 385 3N 364 387 Spain
8  Marseilles 437 432 350 446 482 France
g Haifa 424 405 386 323 237 israel
10 Marsaxlokk - 383 288 259 158 95 Malta
il Leghorn 360 351 334 411 416 lRaly
i2 Alexandria 284 256 264 253 198  Egypt
3 Ionir 268 213 163 i43 123 Turkey
14 Limassel 266 221 218 229 274 Cyprus
15 Ashdod 250 227 182 157 179 lsrael
16 Beirut 210 204 8 31 . @ Lebanon
17 Naples 194 181 164 154 132 ltaly
18 PortSaid 185 170 "7 61 55 Egypt
19 Ravenna 181 17 157 - 150 152 ltaly
20 Haydarpasa 186 2313 178 146 112 Turkey
21 Thessaloniki 174 165 134 86 54 Greece
22 Casablanca 169 148 t79 175 165 Morocco
23 Salemo 168 145 - 61 52 Italy
24 Trieste 146 150 134 136 142 Italy
25 Laitakia 133 120 23 83 67  Syria
26  Mersin 131 H7z 95 o3 114  Turkey
21 Venice 115 118 107 or 20 taly
28 lLarnaca 106 192 134 95 102  Cyprus
29 Palma de Mallore: 90 60 98 116 132 Spain
30 Cadiz 13 16 x| a2 79  Spain
3i Koper 60 60 46 62 25 Slovenia
32 Alicante 58 50 53 44 - Spain
33 Rijeka 53 5o 43 38 48 Croatia
34 Valleita 45 31 29 50 41 Malta
35 Savona 43 34 32 3i 3t haly
36 Constanza 41 94 45 3o 28 Romania
37 Tarragona 41 41 33 21 18  Spain
38 Palermo 28 27 29 23 26 ltaly
39  Varna 25 28 29 32 28 Bulgaria
40 Gemport 17 8 1 - - Turkey
41 Seie 17 i2 13 i 11 Frace
42 Eilat 12 16 42 hi 46 lsrael
43 Perince 3 3 5 3 - Turkey
44 Bandirma 2 2 1 2 - Turkey
45 Samsun 2 5 4 3 I Turkey
46 Odessa * 19 15 30 35 Ukraine
47 Nyfchevsk * 13 54 73 106 Ukraine
48 Famagusta * 7 5 s 2 Cyprus

Note: I(Y)Data not available 2)Ports in boldface are located in East Mediteranncan Region

Source: Containerisation [nternational Year Book

1-38



FIGURE 1.2.11 Container Port Traffic in East Mediterranean Region
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TABLE 1.2.26 TRANSHIPMENT HUBS AND FEEDER OPERATORS
Transhipment Pois . Danuclia  Poit said  Haia Tamaca  Limassol  Piraeus Marsaxiokk

- Feeder Lines calling  Camou Camou Zim Camou CMA(FAS) Blasco Intermodal
CMA(FAS) Intermndal - MC-Lines Intermodal CMA(FAS) Maarsk
Intermodal MC-Lines MC-fines Intermodal Med Feeder
MC-Lines Nedlloyd MCLines Norasia
: : ‘Nedlloyd - . ... . - . Sarlis Sarlis
Transhipment traftic

in 1994 1n TEU 493,000 140,000 40,000 82,000 25,000 101,000 343,000
Source: Contonerisation iernational, November {99%
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