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Chapter 1  Structure of the Forecast Model 
 
1.1  Purpose of the forecast model 
 
The forecast model is made to assist the decision-making of the Suez Canal Authority. 
 
The future volume through the Suez Canal is quite important for the following reasons: 
 

1. To determine the future revenue of SCA 
2. To make a strategic toll system for the Suez Canal 
3. To determine the necessity of the enlargement of the Suez Canal 

 
The main output of the forecast model is the number of vessels that will pass thorough the 
Canal in the future. The revenue can be calculated after the number of vessels is forecast. 
A strategic toll system can be considered after type and size of vessels are analyzed. The 
toll should give reasonable benefits both to SCA and to ship operators. 
The future number of vessels is directly related to the necessity of the enlargement of the 
Canal. If the number exceeds the capacity of the Canal, the Canal will have to be enlarged. 
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1.2  Framework of the model 
 
1.2.1  Target year of the forecast 
 
Target year of the forecast is 2020. 
This forecast model is a so-called long- term forecast model.  
 
Basically the forecast is the work of the analyses of trends and scenarios. The basic 
structure of the demand is followed after the past and the present trends, but it may change 
in the long run. Therefore, the factors that possibly may change in 20 years were analyzed. 
This procedure is totally different from a simple regression model that is often used in a 
short-term forecast model. 
 
1.2.2  Output of the model 
 
The output of the forecast model is the number of vessels that will pass through the Suez 
Canal (referred to as “Transit” hereafter in this study). 
 
Transit should be classified by vessel type, vessel size, load status (laden / in-ballast), and 
direction (northbound / southbound) according to the purpose of the model. The 
characteristics of Transit are directly related to the strategy of the management of the Suez 
Canal. 
 
The cargo volume and the commodity types are important but are less important than 
Transit. The reason is that the cargo volume and the commodity types have no direct 
relations to the operation of the canal. Therefore, the best efforts were paid to forecasting 
Transit. But the cargo volume and the commodity types are also the output of the model 
and have reasonable reliability.  
 
The classification used in the forecast model is listed in Table 1.2.1. 
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Table 1.2.1 Classification of Transit 

Category Class 
Vessel type Crude Oil Tanker 

Other Tanker 
Bulk Carrier 
Containership 
General Cargo Carrier 
Car Carrier 
Other vessel *1 

Vessel size  0
25,000
50,000
75,000

100,000
125,000
150,000
200,000
250,000
300,000

－
－
－
－
－
－
－
－
－
＋ 

25,000DWT 
50,000DWT 
75,000DWT 

100,000DWT 
125,000DWT 
150,000DWT 
200,000DWT 
250,000DWT 
300,000DWT 

DWT 
Load status Laden 

In-ballast 
Direction Northbound 

Southbound 
Commodity type Crude Oil 

Oil Products 
LPG/LNG 
Chemicals 
Grain 
Fabricated Metal 
Coal & Coke 
Ores 
Fertilizer 
Automobile  
Containerized Cargo 
Others 

Note ) *1: Other vessel type is separated in detail in later process 
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1.3  Structure of the forecast model 
 
1.3.1  Basic concept 
 
The procedure of forecasting should have the following characteristics. 
 
. Reasonable 
The result of forecasting has to be explanatory. Relations between variables and parameters 
should be clear. Procedure of forecast is followed after theoretical background. And the 
model should include factors that will influence Transit.   
 
. Operational 
Socio-economic conditions around the Suez Canal are not constant. It is preferred that the 
model is able to reflect future changes of socio economic conditions on Transit. For this 
purpose, parameters in the model are set to be simple and easy to operate. 
 
. Easy to modify 
According to changes in management strategy such as the enlargement of the canal or a toll 
system, it is preferred that the structure of the model is simple and the components of the 
model can be modified easily. 
 
To achieve these requirements, an “Intensive Structure Model” was developed. The 
structure and the parameters were determined after the detailed analysis of cargo demand 
and vessel movements. 
If the present trends of Transit remain in the future, the future Transit can be simply 
forecast by time-series- forecasting model. Therefore, a simple time-series- forecasting 
model was also developed. This model is called a “Basic Structure Model”. The purpose of 
the Basic Structure Model is to check the stability of the Intensive Structure Model.  
 
This report mainly describes the methodology and the result of the Intensive Structure 
Model. The Basic Structure Model is described in Appendix E of this ANNEX. 
 
 
 
Figure 1.3.1 is the flowchart of forecasting procedure of the Intensive Structure Model. 
Boxes marked as P1 to P5 in this figure represent steps in the forecast. Boxes marked as F1 
to F7 are relevant factors. 
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Toll Policy
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Figure 1.3.1 Flowchart for the Forecast 
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In P1 the future cargo demand and supply to/from regions are set. Various factors such as 
production capacity and consumption will affect imports and exports. In this model the 
GDP was selected as a representative variable of factors. 
 
Future trade is set in P2. Trade is the result of the balancing of production and consumption 
in and between regions. There are many factors that affect the trade structure. The market 
is extending globally in accordance with developments in information technology and 
transport technology. These advanced technologies may change industrial structures or 
consumers’ behaviors. Tough trade competition between regions is introduced after the 
activities of economic sectors. This competition will also affect the productivity and prices 
of goods. Political behavior, such as the formation of the EU, will ease the barriers to 
trading and extend the power of trading. It is not easy to establish this complex trade 
structure in numerical equations. Therefore, the output of a large-scale world trade forecast 
model was used in this model. The output of the model was modified to fit the forecast of 
the Suez Canal Transits. 
The output of this process is called “Suez Potential Trade” in this study report. At first, 
Suez Potential Trade was estimated based on the world statistics. And then this estimation 
was adjusted to the actual cargo volume through the Canal. 
 
In P3 Sea-borne trade is forecasted. Sea-born trade is picked up from the world trade. 
Transport technology will change the balance between maritime transport and other modes. 
Containerization is considered in this process. The volume of containerized cargo is 
estimated. 
The output of this process is called “Suez Potential Cargo” in this study report. Suez 
Potential Cargo is the cargo that will use the Canal when there are no restrictions on 
maximum size and no toll on vessels. 
 
The estimation of Canal Transit, P4, is the final output of the demand forecast model. 
Maritime factors related to the shipping business, and the physical restrictions and toll of 
the Canal are the relevant factors.  
 
P5 is an additional function of the forecast model. The revenue from the Canal is 
calculated from the toll table and Transit. 
 
The forecast models used in this study are summarized in Table 1.3.1. 
 
 



 

1-7 

  

Ta
bl

e 
1.

3.
1 

Fo
re

ca
st

 M
od

el
 d

es
cr

ib
ed

 in
 th

is
 S

tu
dy

 

M
od

el
 

Su
b-

m
od

el 
T

yp
e 

of
 th

e 
m

od
el 

Pu
rp

os
e 

of
 th

e 
m

od
el 

D
ev

el
op

m
en

t o
f t

he
 m

od
el 

C
ha

pt
er

 
In

te
ns

iv
e 

St
ru

ct
ur

e 
M

od
el 

A
 

la
rg

e-
sc

al
e 

tra
de

 
fo

re
ca

st
 m

od
el 

  

M
ac

ro
-e

co
no

m
ic

 m
od

el 
To

 fo
re

ca
st

 S
ue

z 
Po

te
nt

ia
l T

ra
de

 
A

n 
ex

ist
in

g 
la

rg
e-

sc
al

e 
ec

on
om

et
ric

 
m

od
el

 w
as

 u
se

d,
 a

nd
 o

ut
pu

t 
w

as
 

m
od

ifi
ed

 to
 fi

t t
hi

s s
tu

dy
. 

C
ha

pt
er

 2
 

 

 
O

pe
ra

tio
na

l 
ca

rg
o 

fo
re

ca
st

 m
od

el 
El

as
tic

ity
 m

od
el 

To
 fo

re
ca

st
 S

ue
z 

Po
te

nt
ia

l C
ar

go
 

 
Th

e 
ou

tp
ut

 o
f a

bo
ve

 m
od

el
 w

as
 u

se
d 

to
 e

sti
m

at
e 

pa
ra

m
et

er
s 

of
 E

la
st

ic
ity

 
m

od
el

. 

C
ha

pt
er

 3
 

 
Ro

ut
e-

ch
oi

ce
 m

od
el 

Sh
ip

pi
ng

 C
os

t m
od

el 
To

 
fo

re
ca

st
 

Tr
an

si
t 

fr
om

 
Su

ez
 

Po
te

nt
ia

l C
ar

go
 

 

Th
e 

be
ha

vi
or

 o
f 

sh
ip

 o
pe

ra
to

rs
 w

as
 

sim
ul

at
ed

. 
C

ha
pt

er
 5

 

Ba
sic

 
St

ru
ct

ur
e 

M
od

el 

 
Ti

m
e-

se
rie

s 
tre

nd
 m

od
el 

To
 f

or
ec

as
t 

Tr
an

sit
 e

as
ily

 f
ro

m
 p

as
t 

tre
nd

s 
of

 T
ra

ns
it 

Si
m

pl
e 

eq
ua

tio
ns

 
an

d 
pa

ra
m

et
er

s 
w

er
e 

es
tim

at
ed

. 
A

pp
en

di
x 

E 

 



1-8 

1.3.2  Constraints of forecast model 
 
In general, each model has its own purpose. In this study, the forecast model was 
developed mainly for the purposes of Transit forecast in long- term. The model structure 
and parameter were established to fit this purpose as a priority.   
 
This model was constructed for long- term forecasting. It is not suitable in short-term 
forecasting or making short-term toll policy. Transit and cargo volume fluctuates in the 
short-term. This fluctuation occurs owe to short- term fluctuations of economy and fleet 
market. Individual shippers’ strategy or development of individual ports will affect transits 
and cargo movement in the short-term, too. The forecast model doesn’t support these kind 
of short-term factors. 
 
It should be recognized that forecasting constraints come from the structure of this forecast 
model. This model follows a 4-step estimation approach that is widely used in 
transportation demand forecasting. The structure is reasonable and easy to understand, but 
a drawback of this model is the difficulty in forecasting induced demand.  
If the toll of the Canal becomes quite expensive, a destination country of the cargo may 
stop importing. Factories in an origin country of cargo may move to another country and 
the trade across the Canal may decrease. However, the model in this study doesn’t consider 
such a scenario. This presumption may sound improper, but actually the toll will not be set 
at a high level, and the change of toll within a reasonable range will be absorbed in world 
trade in the long run.  
It will be necessary to construct a dynamic model or general equilibrium model in order to 
forecast the induced demand. This kind of model is not necessary operational due to the 
present modeling technology. 
According to above consideration, the model structure is selected as described in this study 
report. 
 
The model developed in this study is a trend model in the sense that the parameters for 
forecasting are determined from the past and the present demand structure, although it is 
not a simple time-series trend model. The parameter should be revised and it may even 
necessary to revise the model structure if drastic changes in the economy or trade occur. 
 
In spite of our best efforts, the forecast, of course, will contain errors due to the nature of 
modeling. There are two (2) causes for these errors. 
 
The 1st reason is due to the simplification of the model. Commodities, for example are 
classified into only 12 categories though the actual cargo consists of a lot more commodity 
types. Another example is zoning. Regions are grouped into zones. Some trades between 
two zones use ports in the other zone. This kind of trade results in a mismatch in the 
forecast and the actual transit. 
 
The 2nd reason is that the factors considered in the forecast process are simplified. Actual 
Transit is the result of behaviors of shipping operators. There are a lot of trends and factors 
that may influence Transit. But some of them are very difficult to express numerically, and 
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some are very difficult to give future values. Accordingly, parameters used in the model are 
limited. 
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Chapter 2  Forecast of Suez Potential Trade  
 
2.1  Suez Potential Route and Suez Potential Trade  
 
2.1.1  Definition  
 
Many commodities are moving across the Suez Canal. Suez Potential Routes are defined as 
the possible routes from the origins or the destinations of these commodities. 
 
Suez Potential Trades are trades along Suez Potential Routes. The trade from East Asia to 
Oceania, for example, does not clearly pass through the Suez Canal. The trades of this kind 
are not Suez Potential Trade. 
 
Suez Potential Trade includes trades by land-transport and air-transport. These trades do 
not use the Suez Canal at present, but may pass through the Canal if innovations in 
transportation technology occur in future. 
 
In this study, the final output of Suez Potential Trade is expressed in tons, not monetary 
terms because cargo movement rather than trade is the more important factor here. 
 
Table 2.1.1 shows zones in this study. The countries classified in each zone are listed in 
Appendix A. 
 

Table 2.1.1  Zoning for the study 

Direction Zone 

North of the Canal 01.CS.America 
  02.N.Amrica 
  03.NW.Europe 

  04.W.Med 
  05.N.Africa 

  06.E.Med 

South of the Canal 07.E.Africa 
  08.A.Gulf 

  09.S.Asia 
  10.SE.Asia 
  11.E.Asia 

  12.Oceania* 
*) Oceania  is divided into 4 zones for dry bulk cargo in the later chapters  

 
Suez Potential Trade is a portion of the world trades. Figure 2.1.1 shows Suez Potential 
Route. These routes are determined by comparing the voyage distance via the Canal to the 
distance via the Cape. The distance via the Panama Canal was also considered to define 
Suez Potential Route.  
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A representative port was selected in each zone to determine the distances between zones.  
The distances between representative ports were defined as the distances between zones.  
Because the representative ports are dependent on the commodity type, Suez Potential 
Route is defined depending on the commodity type. 
 
1) Liquid Bulk Cargo (mile)
O \ D D.Region CS.America N.Amrica NW.Europe W.Med N.Africa E.Med E.Africa A.Gulf S.Asia SE.Asia E.Asia Oceania

O.Region Representative Port Aruba
New York
New Orleans Rotterdam Barcelona Casablanca Istanbul Mombasa Bandar Abbas Karachi Singapore Pusan Weipa

CS.America Aruba

N.Amrica New York
New Orleans

NW.Europe Rotterdam

W.Med Balcelona

N.Africa Casablanca

E.Med Istanbul

E.Africa Mombasa

A.Gulf Bandar Abbas

S.Asia Karachi

SE.Asia Singapore

E.Asia Pusan

Oceania Weipa

2) Dry Bulk Cargo (mile)
O \ D D.Region CS.America N.Amrica NW.Europe W.Med N.Africa E.Med E.Africa A.Gulf S.Asia SE.Asia E.Asia E.Oceania W.Oceania N.Oceania S.Oceania

O.Region Representative Port Santos New Orleans Rotterdam
Barcelona
Taranto Annaba Istanbul Durban Bandar Abbas Karachi Singapore Pusan Hay Point Dampier Weipa Esperance

CS.America Santos

N.Amrica New Orleans

NW.Europe Rotterdam

W.Med Barcelona
Taranto

N.Africa Annaba

E.Med Istanbul

E.Africa Durban

A.Gulf Bandar Abbas

S.Asia Karachi

SE.Asia Singapore

E.Asia Pusan

E.Oceania Hay Point

W.Oceania Dampier

N.Oceania Weipa

S.Oceania Esperance

3) Other Cargo (mile)
O \ D D.Region CS.America N.Amrica NW.Europe W.Med N.Africa E.Med E.Africa A.Gulf S.Asia SE.Asia E.Asia Oceania

O.Region Representative Port Santos New York Rotterdam Marsaxlokk Casablanca Haifa Monbasa Dubai Colombo Singapore Pusan Melbourne
CS.America Santos

N.Amrica New York

NW.Europe Rotterdam

W.Med Marsaxlokk

N.Africa Casablanca

E.Med Haifa

E.Africa Monbasa

A.Gulf Dubai

S.Asia Colombo

SE.Asia Singapore

E.Asia Pusan

Oceania Melbourne

:Suez Potential Route  
 

Figure 2.1.1 Suez Potential Route 
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2.1.2  The world trade and Suez Potential Trade  
 
The historical data of the world trade and trade along Suez Potential Route are shown in 
Figure 2.1.2 and Table 2.1.2. 
 
Suez Potential Trade is increasing but the ratio to the world trade is decreasing.  
 
It should be noted that the trades in the Figure 2.1.2 and Table 2.1.2 were obtained from the 
statistics. As explained later, there is inconsistency of the actual cargo volume with the 
statistics. The values in Figure 2.1.2 and Table 2.1.2 are not necessarily equal to the values 
of the Suez Potential Trade described in the later section. 
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Source) WEFA, Inc (JICA Study Team), summarized from UN Trade Statistics  

Figure 2.1.2 The World Trade and Potential Trade 
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Table 2.1.2 The World Trade and Potential Trade 

(1000 ton)
Year World trade Potential trade Ratio
1980 4,377,966 836,906 19.1%
1981 4,207,832 728,333 17.3%
1982 4,061,089 665,501 16.4%
1983 3,990,497 635,172 15.9%
1984 4,100,091 638,890 15.6%
1985 4,039,303 555,676 13.8%
1986 4,025,596 652,305 16.2%
1987 4,528,769 743,808 16.4%
1988 4,717,082 687,226 14.6%
1989 4,650,721 793,163 17.1%
1990 5,155,332 845,760 16.4%
1991 4,980,261 740,342 14.9%
1992 4,977,336 724,949 14.6%
1993 5,069,496 740,402 14.6%
1994 5,907,924 768,235 13.0%
1995 6,777,188 779,747 11.5%
1996 7,460,321 760,163 10.2%
1997 7,333,572 779,911 10.6%
1998 7,262,645 799,045 11.0%  

 
Source) WEFA, Inc (JICA Study Team), summarized from UN Trade Statistics  
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Table 2.1.3 The World Trade and Potential Trade by Commodity 

CRUDE OIL
(1000 ton)

OIL PRODUCTS
(1000 ton)

Year World trade Potential trade Ratio Year World trade Potential trade Ratio
1980 1,186,266 419,565 35.4% 1980 342,718 16,815 4.9%
1981 919,948 292,596 31.8% 1981 343,451 17,554 5.1%
1982 834,868 220,182 26.4% 1982 358,041 23,862 6.7%
1983 823,845 190,315 23.1% 1983 358,259 25,786 7.2%
1984 854,066 163,327 19.1% 1984 387,616 26,623 6.9%
1985 731,538 107,832 14.7% 1985 412,801 34,054 8.2%
1986 761,561 198,621 26.1% 1986 460,159 44,224 9.6%
1987 917,699 286,998 31.3% 1987 456,934 44,834 9.8%
1988 766,738 182,585 23.8% 1988 495,276 39,987 8.1%
1989 904,282 269,970 29.9% 1989 482,532 50,889 10.5%
1990 1,132,519 355,383 31.4% 1990 446,073 52,702 11.8%
1991 1,098,565 273,514 24.9% 1991 553,342 50,173 9.1%
1992 1,046,228 238,656 22.8% 1992 402,865 42,304 10.5%
1993 1,039,017 199,995 19.2% 1993 513,859 62,023 12.1%
1994 1,597,473 279,486 17.5% 1994 564,502 48,056 8.5%
1995 1,632,888 251,065 15.4% 1995 514,128 40,201 7.8%
1996 1,755,465 237,652 13.5% 1996 620,260 40,694 6.6%
1997 1,736,110 258,034 14.9% 1997 563,070 39,827 7.1%
1998 1,738,194 294,649 17.0% 1998 593,332 35,771 6.0%

LPG/LNG
(1000 ton)

CHEMICALS
(1000 ton)

Year World trade Potential trade Ratio Year World trade Potential trade Ratio
1980 146,486 18,307 12.5% 1980 146,348 13,486 9.2%
1981 145,001 11,722 8.1% 1981 135,215 12,960 9.6%
1982 129,613 11,331 8.7% 1982 140,777 16,300 11.6%
1983 132,069 19,642 14.9% 1983 144,359 14,793 10.2%
1984 121,904 14,945 12.3% 1984 151,209 15,273 10.1%
1985 125,989 14,159 11.2% 1985 161,773 15,259 9.4%
1986 138,829 12,893 9.3% 1986 193,009 19,344 10.0%
1987 136,517 17,092 12.5% 1987 174,910 27,919 16.0%
1988 154,459 20,317 13.2% 1988 172,406 28,191 16.4%
1989 142,903 19,873 13.9% 1989 168,931 23,875 14.1%
1990 165,777 18,118 10.9% 1990 145,518 19,915 13.7%
1991 190,025 6,575 3.5% 1991 147,917 19,772 13.4%
1992 176,841 3,956 2.2% 1992 156,294 19,977 12.8%
1993 187,613 6,148 3.3% 1993 177,888 43,793 24.6%
1994 269,569 6,138 2.3% 1994 176,671 26,183 14.8%
1995 272,998 5,655 2.1% 1995 184,300 27,412 14.9%
1996 439,266 6,198 1.4% 1996 192,536 26,508 13.8%
1997 446,113 5,486 1.2% 1997 207,569 26,867 12.9%
1998 445,626 6,044 1.4% 1998 214,455 25,633 12.0%

GRAIN
(1000 ton)

FABRICATED METAL
(1000 ton)

Year World trade Potential trade Ratio Year World trade Potential trade Ratio
1980 315,362 83,195 26.4% 1980 246,836 45,100 18.3%
1981 351,532 90,194 25.7% 1981 271,380 53,940 19.9%
1982 337,421 86,443 25.6% 1982 261,677 54,002 20.6%
1983 304,908 80,576 26.4% 1983 233,609 39,635 17.0%
1984 324,360 85,786 26.4% 1984 251,641 50,916 20.2%
1985 294,023 62,596 21.3% 1985 260,939 49,228 18.9%
1986 265,417 54,902 20.7% 1986 186,528 28,894 15.5%
1987 245,219 55,046 22.4% 1987 183,204 25,713 14.0%
1988 271,587 72,094 26.5% 1988 220,134 28,886 13.1%
1989 306,860 86,457 28.2% 1989 230,120 29,887 13.0%
1990 266,879 63,786 23.9% 1990 234,776 27,034 11.5%
1991 287,017 59,117 20.6% 1991 227,322 25,428 11.2%
1992 283,546 63,556 22.4% 1992 224,982 27,620 12.3%
1993 284,421 71,295 25.1% 1993 226,144 41,269 18.2%
1994 252,506 53,906 21.3% 1994 255,448 44,579 17.5%
1995 259,998 80,389 30.9% 1995 253,850 36,232 14.3%
1996 257,576 68,369 26.5% 1996 261,694 42,663 16.3%
1997 258,505 59,827 23.1% 1997 279,750 37,675 13.5%
1998 277,652 57,367 20.7% 1998 284,461 37,286 13.1%  

Source) WEFA, Inc (JICA Study Team), summarized from UN Trade Statistics  
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Table 2.1.3 The World Trade and Potential Trade by Commodity(continued) 

COAL&COKE
(1000 ton)

ORES
(1000 ton)

Year World trade Potential trade Ratio Year World trade Potential trade Ratio
1980 317,498 50,335 15.9% 1980 304,359 31,013 10.2%
1981 332,130 57,868 17.4% 1981 324,259 34,511 10.6%
1982 305,558 55,711 18.2% 1982 326,431 39,983 12.2%
1983 290,676 47,614 16.4% 1983 285,536 43,334 15.2%
1984 295,906 48,385 16.4% 1984 307,813 40,934 13.3%
1985 343,650 47,939 14.0% 1985 321,063 43,317 13.5%
1986 336,829 50,522 15.0% 1986 351,203 52,707 15.0%
1987 302,993 50,573 16.7% 1987 693,448 45,712 6.6%
1988 338,657 53,682 15.9% 1988 483,403 61,606 12.7%
1989 360,722 49,671 13.8% 1989 428,075 39,617 9.3%
1990 414,206 52,851 12.8% 1990 733,104 38,801 5.3%
1991 428,497 57,977 13.5% 1991 421,686 42,186 10.0%
1992 435,771 61,803 14.2% 1992 465,701 46,583 10.0%
1993 460,452 54,246 11.8% 1993 484,371 40,025 8.3%
1994 444,415 58,519 13.2% 1994 514,016 36,153 7.0%
1995 412,459 44,562 10.8% 1995 1,304,499 66,318 5.1%
1996 454,997 40,807 9.0% 1996 1,456,324 58,959 4.0%
1997 487,612 47,166 9.7% 1997 1,206,557 59,449 4.9%
1998 592,617 64,186 10.8% 1998 1,014,938 36,726 3.6%

FERTILIZER
(1000 ton)

AUTOMOBILE
(1000 ton)

Year World trade Potential trade Ratio Year World trade Potential trade Ratio
1980 121,228 13,555 11.2% 1980 31,368 11,835 37.7%
1981 110,027 11,636 10.6% 1981 31,046 11,453 36.9%
1982 94,617 9,821 10.4% 1982 31,121 12,001 38.6%
1983 94,777 9,710 10.2% 1983 29,948 12,083 40.3%
1984 126,182 15,065 11.9% 1984 32,591 13,714 42.1%
1985 125,998 14,509 11.5% 1985 34,684 15,611 45.0%
1986 118,450 10,793 9.1% 1986 28,235 12,134 43.0%
1987 114,876 11,657 10.1% 1987 26,088 9,983 38.3%
1988 178,030 18,389 10.3% 1988 27,010 9,012 33.4%
1989 142,890 20,138 14.1% 1989 28,759 9,419 32.8%
1990 137,668 20,892 15.2% 1990 30,026 9,775 32.6%
1991 139,125 24,067 17.3% 1991 28,659 8,842 30.9%
1992 131,145 25,216 19.2% 1992 28,676 8,006 27.9%
1993 108,233 18,869 17.4% 1993 27,014 6,564 24.3%
1994 127,042 24,860 19.6% 1994 27,743 5,790 20.9%
1995 137,368 30,888 22.5% 1995 28,315 5,582 19.7%
1996 142,896 29,287 20.5% 1996 31,358 5,784 18.4%
1997 144,689 29,063 20.1% 1997 36,159 6,710 18.6%
1998 145,330 26,672 18.4% 1998 38,127 6,879 18.0%

OTHER CARGO
(1000 ton)

Year World trade Potential trade Ratio
1980 1,219,496 133,700 11.0%
1981 1,243,843 133,900 10.8%
1982 1,240,964 135,865 10.9%
1983 1,292,511 151,685 11.7%
1984 1,246,803 163,920 13.1%
1985 1,226,844 151,172 12.3%
1986 1,185,377 167,272 14.1%
1987 1,276,882 168,282 13.2%
1988 1,609,385 172,479 10.7%
1989 1,454,648 193,367 13.3%
1990 1,448,786 186,503 12.9%
1991 1,458,106 172,691 11.8%
1992 1,625,287 187,272 11.5%
1993 1,560,483 196,175 12.6%
1994 1,678,539 184,566 11.0%
1995 1,776,385 191,442 10.8%
1996 1,847,950 203,243 11.0%
1997 1,967,439 209,806 10.7%
1998 1,917,913 207,831 10.8%  

Source) WEFA, Inc (JICA Study Team), summarized from UN Trade Statistics  
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2.2  Method of forecast 
 
For the estimation of the Suez Potential Trade, a two-phase, multi-step forecasting 
approach was used. 
 
The first phase was the forecast based on world statistics. First, the entire world trade by 
commodity and trade route was forecast. The world trade forecast in the study covers trade 
in all goods (sea-borne, land and air cargo) for the entire world as the foundation for the 
Suez Canal trade analysis. Then, Suez Canal specific potential trade by commodity and 
trade route in tons  was calculated. 
 
The second phase was the revision of the output of the first phase. After trade was forecast 
from world statistics, the sea-borne trade was calculated. The result of the forecast of 
sea-borne trade has some inconsistency with the actual transit. Therefore, the trade in the 
first phase was adjusted to the actual movement. 
 
In this section, the factors and presumption of forecasting are described. 
 
2.2.1  Factors  and process 
 
The models used to forecast international trade took into account a number separate 
economics factors to best reflect the impacts of future economic activity on trade demand. 
In the trade models for this project, a bottom-up approach was implemented for the 
forecasts that were then made subject to a set of imposed controls. This bottom-up 
approach assumes that the demand for each commodity represents a universe of individual 
economic decisions by companies and consumers. In this approach, differential price and 
production factors were taken into account as a result of a scaling process where the 
market shares were determined by the relative competitiveness of each exporting country 
for each commodity category.  
 
For this study, the trade models cover the entire trade of the world including the 
intra-Less-Developed-Country trade between countries and regions. Thus there was a 
comprehensive amount of country detail incorporated where the total for all trading 
partners adds up to total world trade without double counting (by definition exports of all 
countries/regions to the world are exactly equal to imports of all countries/regions from the 
world).  
 
In the model system, each commodity model of world trade model stands alone, defining 
the interrelationship between exporters and importers trading in a single commodity 
category. The main factor affecting future patterns of trade is the observed past pattern of 
traded goods in the world. The pooled cross-sectional economic model uses as a 
foundation the past patterns of trade as reported by official government agencies. The 
historical trade statistics have detail by commodity and trade partner country, covering 
trade by 160 countries worldwide. 
 
Import demand equations in the model are estimated based on macroeconomic data, 
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industry data, price data, exchange rate, and exporter performance measures – relative 
wages and relative rates of productivity growth. The models also take into account market 
size and wealth per person in each trading country. These last two factors are important 
because shifts in future trade may be related to market size since larger markets tend to 
demand more of some products. Larger markets also tend to be more competitive as 
foreign sellers find it less expensive to penetrate larger markets (the market potential is 
greater and thus the cost of entry per probable unit of sales is less). The wealth effect on 
trade is usually positive since wealthier markets attract more foreign suppliers. The model 
also captures the influence of technology investments and globalization of production.  
 
Export supply factors included in the models of potential trade include the relative rate of 
expansion or contraction of production within each exporting region. The world trade 
models embody structural relationships for production in the exporting region, capturing 
shifts from differential productivity and wages across countries. 
 
Trade-specific commodity prices are included as factors through a hybrid methodology of 
world commodity price statistics, currency exchange rates, and general export price indices 
for exporting countries and regions. The measures used in models are specific to OECD 
and selected emerging market countries. Import demand price forecasts are based on 
forecasts derived from separate inter- industry sector models and reflect the macroeconomic 
developments and factors specific to related industries and commodities. 
 
To insure that the trade forecasts reflect reality and are statistically robust, an expert 
system of decision rules was used with the models to constrain the resulting trade flows.  
Limits are automatically imposed on the potential demand for trade to smooth out the 
peaks and troughs experienced in the forecast interval.   
 
The models of world trade produce output first measured as the potential future value of 
trade, because that is basis on which consumers make their import purchasing decisions.  
For the analysis for this transportation study, however, the tonnage of trade shipped is 
required. Therefore, the tonnage of trade moving by sea, by land (railroad, truck or 
pipeline) or by air was estimated using a database of ton per value factors and transport 
mode share information. The value to ton conversion factors are derived from recent 
historical trade statistics that report both the value and volume of trade, by transportation 
mode, by trading country pairs and commodity. This data permitted the translation to be 
done at the detailed level of trade, using the different transportation characteristics of 
individual commodity groups shipped on different trade routes. The resulting sea-borne, 
air-borne, and overland trade tonnage forecasts reflect individual patterns of commodity 
and trading country transportation. 
 
From the tonnage forecast data, the Suez Canal route potential trade was then calculated. 
The Suez Canal Routes and Commodity categories were mapped to the world trade 
forecast dimensions using detailed historical trade statistics. The Suez Potential Zones 
have been defined using groupings of individual countries. The Suez Canal commodity 
categories have been defined using underlying historic patterns of trade, collected and 
reported using the four-digit Standard International Trade Classification of commodities. 
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The detailed methods are attached in Appendix B of this ANNEX. 
 
2.2.2  Factors and presumptions for forecast 
 
There are several factors and presumptions that should be considered as potentially 
influencing the Suez Potential Trade. These may lead to situations and conditions different 
from those expected in the baseline forecast that would necessarily lead to different levels 
of potential trade in the world and through the Suez Canal. 
 
The first presumption is the future economic growth. Table 2.2.1 shows the future regional 
economic growth rates used for forecasting. 
 

Table 2.2.1 Economic Growth in future (-2020)  

Zone %/Year 
01 CS. America 3.79 
02 N. America 2.77 
03 NW. Europe 2.39 
04 W. Mediterranean 4.25 
05 E. Mediterranean 2.47 
06 CIS/E. Europe 4.34 
07 E. Africa 4.84 
08 A. Gulf 4.00 
09 S. Asia 6.86 
10 SE. Asia  5.57 
11 Mid Asia  6.84 
12 E. Asia 2.58 
13 Oceania  3.60 

 
The factors of the future change of trade pattern are the World Trade Organization (WTO) 
and regional world trading blocks. The member nations of the WTO agree to standard 
practices of trade policy with regards to other countries in exchange for favorable trading 
partner treatment by other country members of the organization. Many countries are eager 
to complete the application process and be accepted because they correctly see inclusion in 
the group as a way to achieve higher levels of exports and foreign sales. Successful 
negotiations for significant expansion of the WTO will lead to increased levels of overall 
world trade, as countries further specialize production to those areas where they have the 
greatest comparative advantage and can buy and sell more commodities internationally.  
 
Another factor is one where instead of global trade improvement through the WTO, 
international trade fractures through adoption of more regional world trading blocks and 
bilateral trade agreements. Examples of regional trading country blocks include the 
European Union, Mercosur in Latin America, and NAFTA in North America. The common 
characteristics of trading country blocks are a decrease in tariffs and an increase in trade 
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between the countries in the trade block or agreement. Trading blocks can also result in a 
reduction in trade between the countries inside the block and those countries outside the 
trade block. This may act to reduce the level of total world trade, as purely competitive 
world exporting countries may be excluded from existing markets where they were 
previously able to trade. 
 
Wars, religious conflicts, regional rivalries, as well as nationalism could possibly further 
reduce the potential for trade growth by diverting resources and attention away from purely 
economic decisions that lead to growth in international trade. Conflicts such as those in the 
Balkans in recent years have destroyed much of the infrastructure and the economic 
potential that had existed ten years ago that could have led to higher trade, if not for the 
conflicts. Such scenarios as these events are difficult to predict, let alone measure their 
impact on trade. However, it can be concluded that scenarios such as these are always bad 
for overall global volumes of trade. There are circumstances where individual trades see 
increases due to disruptions in source supplies or trade routes to other regions in conflict, 
but these are unpredictable. 
 
Natural disasters such as earthquakes, volcanoes, and major storms also can shift patterns 
of trade for significant periods of time, though traditional industry and infrastructure is 
usually rebuilt in the long-term in countries suffering from these disasters. From a trade 
impact perspective, natural disasters have a permanent impact of a loss of potential trade 
during the period of the disaster and the recovery from it.   
 
There is also a potential factor where global environmental concerns reduce the potential 
for trade by constraining the growth of industrial development and activity. This could take 
many forms, including those that would be necessary to fully implement the carbon 
emissions restrictions negotiated globally as part of the Kyoto accords. A strict 
environmental scenario would see a direct reduction in global energy commodity demand 
due to restrictions on energy consuming equipment. Such a scenario would also see an 
indirect negative impact on trade by reducing underlying economic growth that provides 
the demand for all international trade. This relationship was analyzed and attached in 
Appendix of ANNEX III.  
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2.3  Result of forecast 
 
The potential trade along the Suez Potential Route was forecast by a large-scale model that 
is explained in Appendix B of this ANNEX. 
This forecast was based on the world statistics. But the value of this model was smaller 
than the actual cargo that passes through the Canal. Therefore, the output of the large-scale 
model was revised to fit the actual movement. The followings are the result of the revised 
potential trade.  
 
2.3.1  Total Trade  
 
The total potential tonnage of trade will increase over 88 percent between 1998 and the 
year 2020, rising from 660 million tons to over 1,243 million tons. Among the potential 
commodity, “Others” (including General Cargo) is forecast to grow at a fast pace. 
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Source) JICA Study Team 

Figure 2.3.1 Suez Potential Trade Tonnage Forecast by Commodity 

 
Crude oil potential for Suez Canal routes will see almost the same due to shifts in supply 
regions for crude in North America from South America and domestic production as well 
as continued imports of Eastern European crude by Western Europe and the Mediterranean.  
 
Shifts of Western European and North and Eastern Mediterranean energy supply towards 
the east will also affect LN G/LPG trades as new imports to those regions will come from 
Eastern Europe and Russia instead of the Suez Canal route. European government energy 
policy will continue to be reductions in energy intensity of their economies with taxes and 
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incentives being used to promote more efficiency in consumption of energy. 
 
Fabricated metals will increase due to Asian exports to Europe and the Mediterranean 
through Suez. East Europe will also export to Asia.  
 
The Southeast Asian economies will continue to develop export industries that will take 
competitive share away from other traditional country producers, including domestic 
producers within Europe and the Mediterranean.  
 
From a geographic perspective, the world trade region that is the largest source of Suez 
Potential Trade tonnage today is the Arabian Gulf region. By 2020, however, SE.Asia will 
be the largest origin of Suez Potential Trade, with Arabian Gulf falling to second. 
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Figure 2.3.2 Suez Potential Trade Tonnage Forecast by Export Region 
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Figure 2.3.3 Suez Potential Trade Tonnage Forecast by Import Region 

 
The rough directional balance of tonnage observed transiting the canal in 1998 between 
northbound and southbound cargoes will be still be in possible in 2020, though the 
composition of the northbound and southbound commodity tonnage will remain quite 
different. The potential for substantial increases in Suez Canal tonnage exists from the 
underlying future demand for trade. Whether or not this potential traffic will be attracted to 
Canal transits will be analyzed in subsequent sections of this report. 
 
2.3.2 O-D tables of Suez Potential Trade  
 
Suez Potential Trades in ton by Origin-Destination and by commodity are listed from Table 
2.3.1 to Table 2.3.12. 
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Chapter 3  Forecast of Suez Potential Cargo 
 
3.1  Suez Potential Cargo 
 
3.1.1  Definition 
 
Suez Potential Cargo is the sea-borne trade portion of Suez Potential Trade. Some of Suez 
Potential Trade use land transportation such as trains. Some use airplanes. Crude oil uses 
pipelines. These cargos are not Suez Potential Cargo.  
 
Some of the potential trade includes the cargo that will not use the Suez Canal even if that 
trade is sea-borne trade. One reason is the statistics. The zone for forecast is country –basis 
because the world trade is measured for each country in statistics. In this study, sea-borne 
trade to/from US West coast is deducted from US total trade. US total trade to/from Suez 
Potential Zone is included in Suez Potential Trade, but trade between US West coast and 
Suez Potential Trade is not included in Suez Potential Cargo. 
 
In this stage of forecasting, the volume of containerized cargo is estimated. Containerized 
cargo is not a commodity type but a cargo type. But containerized cargo is treated as a 
commodity type in this report. 
 
As the result, Suez Potential Cargo (ton) by O-D pair and commodity type is obtained in 
this process. 
 
3.1.2  Potential Trade and sea-borne trade  
 
Table 3.1.1 is the historical data of total potential trade and sea-borne trade. This sea-borne 
trade includes crude oil trade via SUMED pipeline. Table 3.1.1 shows the ratio of 
sea-borne trade sometimes fluctuated, but now looks stable. 
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Source) Estimated by JICA Study Team 

Figure 3.1.1 Total Potential Trade and Sea-borne Trade 

 
Table 3.1.1 Total Potential Trade and Sea-borne Trade 

(1000 ton)
Year Potential trade Sea-borne trade Ratio
1980 836,906 694,833 83.0%
1981 728,333 590,062 81.0%
1982 665,501 534,085 80.3%
1983 635,172 509,065 80.1%
1984 638,890 502,234 78.6%
1985 555,676 423,991 76.3%
1986 652,305 527,494 80.9%
1987 743,808 593,143 79.7%
1988 687,226 547,320 79.6%
1989 793,163 620,519 78.2%
1990 845,760 688,260 81.4%
1991 740,342 600,300 81.1%
1992 724,949 592,121 81.7%
1993 740,402 605,122 81.7%
1994 768,235 637,034 82.9%
1995 779,747 621,285 79.7%
1996 760,163 606,418 79.8%
1997 779,911 627,972 80.5%
1998 799,045 653,793 81.8%  

Source) Estimated by JICA Study Team 
 
Table 3.1.2 is the ratio of sea-borne trade against the potential trade by commodity. The 
ratios are stable for each commodity.  
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Table 3.1.2 Potential Trade and Sea-borne Trade by Commodity 
CRUDE OIL

(1000 ton)
OIL PRODUCTS

(1000 ton)
Year Potential trade Sea-borne trade Ratio Year Potential trade Sea-borne trade Ratio
1980 419,565 396,683 94.5% 1980 16,815 12,324 73.3%
1981 292,596 277,002 94.7% 1981 17,554 11,831 67.4%
1982 220,182 206,134 93.6% 1982 23,862 16,880 70.7%
1983 190,315 174,178 91.5% 1983 25,786 16,918 65.6%
1984 163,327 147,670 90.4% 1984 26,623 17,403 65.4%
1985 107,832 91,172 84.5% 1985 34,054 21,768 63.9%
1986 198,621 175,838 88.5% 1986 44,224 31,083 70.3%
1987 286,998 251,420 87.6% 1987 44,834 30,577 68.2%
1988 182,585 156,464 85.7% 1988 39,987 27,230 68.1%
1989 269,970 231,456 85.7% 1989 50,889 32,782 64.4%
1990 355,383 317,007 89.2% 1990 52,702 38,329 72.7%
1991 273,514 249,664 91.3% 1991 50,173 35,451 70.7%
1992 238,656 220,886 92.6% 1992 42,304 27,055 64.0%
1993 199,995 184,028 92.0% 1993 62,023 45,794 73.8%
1994 279,486 259,592 92.9% 1994 48,056 32,190 67.0%
1995 251,065 234,223 93.3% 1995 40,201 27,143 67.5%
1996 237,652 220,332 92.7% 1996 40,694 28,390 69.8%
1997 258,034 237,389 92.0% 1997 39,827 29,381 73.8%
1998 294,649 270,788 91.9% 1998 35,771 24,989 69.9%

LPG/LNG
(1000 ton)

CHEMICALS
(1000 ton)

Year Potential trade Sea-borne trade Ratio Year Potential trade Sea-borne trade Ratio
1980 18,307 16,042 87.6% 1980 13,486 9,753 72.3%
1981 11,722 8,841 75.4% 1981 12,960 9,503 73.3%
1982 11,331 9,525 84.1% 1982 16,300 12,544 77.0%
1983 19,642 17,243 87.8% 1983 14,793 11,519 77.9%
1984 14,945 13,431 89.9% 1984 15,273 11,690 76.5%
1985 14,159 12,768 90.2% 1985 15,259 12,015 78.7%
1986 12,893 11,606 90.0% 1986 19,344 14,265 73.7%
1987 17,092 15,997 93.6% 1987 27,919 19,612 70.2%
1988 20,317 18,948 93.3% 1988 28,191 23,150 82.1%
1989 19,873 18,616 93.7% 1989 23,875 17,955 75.2%
1990 18,118 16,594 91.6% 1990 19,915 14,713 73.9%
1991 6,575 4,150 63.1% 1991 19,772 15,017 75.9%
1992 3,956 2,984 75.4% 1992 19,977 15,151 75.8%
1993 6,148 5,190 84.4% 1993 43,793 27,970 63.9%
1994 6,138 4,990 81.3% 1994 26,183 20,571 78.6%
1995 5,655 4,471 79.1% 1995 27,412 20,820 76.0%
1996 6,198 5,042 81.4% 1996 26,508 20,518 77.4%
1997 5,486 4,450 81.1% 1997 26,867 20,634 76.8%
1998 6,044 4,868 80.5% 1998 25,633 19,459 75.9%

GRAIN
(1000 ton)

FABRICATED METAL
(1000 ton)

Year Potential trade Sea-borne trade Ratio Year Potential trade Sea-borne trade Ratio
1980 83,195 55,284 66.5% 1980 45,100 30,735 68.1%
1981 90,194 61,218 67.9% 1981 53,940 36,181 67.1%
1982 86,443 61,284 70.9% 1982 54,002 38,600 71.5%
1983 80,576 55,336 68.7% 1983 39,635 28,693 72.4%
1984 85,786 61,095 71.2% 1984 50,916 34,568 67.9%
1985 62,596 44,232 70.7% 1985 49,228 35,140 71.4%
1986 54,902 39,590 72.1% 1986 28,894 21,972 76.0%
1987 55,046 38,138 69.3% 1987 25,713 19,489 75.8%
1988 72,094 50,663 70.3% 1988 28,886 22,821 79.0%
1989 86,457 61,748 71.4% 1989 29,887 23,748 79.5%
1990 63,786 43,701 68.5% 1990 27,034 21,464 79.4%
1991 59,117 42,344 71.6% 1991 25,428 20,589 81.0%
1992 63,556 43,762 68.9% 1992 27,620 23,553 85.3%
1993 71,295 53,625 75.2% 1993 41,269 38,290 92.8%
1994 53,906 37,697 69.9% 1994 44,579 41,099 92.2%
1995 80,389 55,042 68.5% 1995 36,232 32,291 89.1%
1996 68,369 46,317 67.7% 1996 42,663 39,692 93.0%
1997 59,827 40,510 67.7% 1997 37,675 34,516 91.6%
1998 57,367 40,127 69.9% 1998 37,286 30,725 82.4%  

Source) Estimated by JICA Study Team 
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Table 3.1.2 Potential Trade and Sea-borne Trade by Commodity (continued) 
COAL&COKE

(1000 ton)
ORES

(1000 ton)
Year Potential trade Sea-borne trade Ratio Year Potential trade Sea-borne trade Ratio
1980 50,335 33,570 66.7% 1980 31,013 30,606 98.7%
1981 57,868 38,956 67.3% 1981 34,511 34,084 98.8%
1982 55,711 37,957 68.1% 1982 39,983 39,666 99.2%
1983 47,614 35,655 74.9% 1983 43,334 43,145 99.6%
1984 48,385 37,917 78.4% 1984 40,934 40,747 99.5%
1985 47,939 37,970 79.2% 1985 43,317 43,069 99.4%
1986 50,522 41,879 82.9% 1986 52,707 52,377 99.4%
1987 50,573 42,241 83.5% 1987 45,712 45,412 99.3%
1988 53,682 44,111 82.2% 1988 61,606 61,060 99.1%
1989 49,671 40,223 81.0% 1989 39,617 38,857 98.1%
1990 52,851 43,444 82.2% 1990 38,801 38,094 98.2%
1991 57,977 48,993 84.5% 1991 42,186 41,064 97.3%
1992 61,803 53,040 85.8% 1992 46,583 44,500 95.5%
1993 54,246 46,388 85.5% 1993 40,025 38,257 95.6%
1994 58,519 51,360 87.8% 1994 36,153 35,262 97.5%
1995 44,562 44,033 98.8% 1995 66,318 43,406 65.5%
1996 40,807 40,030 98.1% 1996 58,959 38,248 64.9%
1997 47,166 46,330 98.2% 1997 59,449 41,782 70.3%
1998 64,186 58,282 90.8% 1998 36,726 35,949 97.9%

FERTILIZER
(1000 ton)

AUTOMOBILE
(1000 ton)

Year Potential trade Sea-borne trade Ratio Year Potential trade Sea-borne trade Ratio
1980 13,555 9,143 67.5% 1980 11,835 6,876 58.1%
1981 11,636 8,195 70.4% 1981 11,453 6,789 59.3%
1982 9,821 6,328 64.4% 1982 12,001 6,955 58.0%
1983 9,710 6,393 65.8% 1983 12,083 6,893 57.0%
1984 15,065 9,506 63.1% 1984 13,714 7,469 54.5%
1985 14,509 9,229 63.6% 1985 15,611 8,196 52.5%
1986 10,793 7,155 66.3% 1986 12,134 6,553 54.0%
1987 11,657 7,129 61.2% 1987 9,983 5,674 56.8%
1988 18,389 12,513 68.0% 1988 9,012 5,515 61.2%
1989 20,138 13,419 66.6% 1989 9,419 5,848 62.1%
1990 20,892 14,343 68.7% 1990 9,775 6,137 62.8%
1991 24,067 15,374 63.9% 1991 8,842 5,792 65.5%
1992 25,216 18,067 71.7% 1992 8,006 5,429 67.8%
1993 18,869 14,477 76.7% 1993 6,564 4,436 67.6%
1994 24,860 17,581 70.7% 1994 5,790 3,766 65.1%
1995 30,888 23,439 75.9% 1995 5,582 3,857 69.1%
1996 29,287 22,886 78.1% 1996 5,784 4,196 72.5%
1997 29,063 21,727 74.8% 1997 6,710 4,884 72.8%
1998 26,672 17,598 66.0% 1998 6,879 5,045 73.3%

OTHER CARGO
(1000 ton)

Year Potential trade Sea-borne trade Ratio
1980 133,700 93,817 70.2%
1981 133,900 97,461 72.8%
1982 135,865 98,212 72.3%
1983 151,685 113,093 74.6%
1984 163,920 120,739 73.7%
1985 151,172 108,431 71.7%
1986 167,272 125,175 74.8%
1987 168,282 117,454 69.8%
1988 172,479 124,844 72.4%
1989 193,367 135,867 70.3%
1990 186,503 134,434 72.1%
1991 172,691 121,861 70.6%
1992 187,272 137,694 73.5%
1993 196,175 146,667 74.8%
1994 184,566 132,927 72.0%
1995 191,442 132,560 69.2%
1996 203,243 140,766 69.3%
1997 209,806 146,369 69.8%
1998 207,831 145,963 70.2%  

Source) Estimated by JICA Study Team 
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3.2  Method of forecast 
 
3.2.1  Factors and process 
 
The sea-borne forecast model has two purposes. One is the subtraction of Suez Potential 
Cargo from Suez Potential Trade. Another is the estimation of the volume of containerized 
cargo. 
 
The modal choice is, in general, based on the availability of modes, transport cost, and 
levels of services. Sea-borne trade is the result after shippers consider these factors. In this 
study, the sea-borne ratio is used to estimate the future sea-borne- trade. The sea-borne ratio 
is a parameter that means the result of these considerations. In other saying, the sea-borne 
ration is an aggregated parameter of many factors. 
 
Containerization is expressed as a containerization ratio. This ratio depends on the type of 
commodity and the O-D pair the cargo is transported to/from. 
 
The basic processes of forecasting Suez Potential Cargo are in Figure 3.2.1. The input of 
this procedure is the Suez Potential Trade that was calculates in Chapter2.  
 

Potential Trade by commodity

Step1: Sea-borne Trade by commodity

Step2: Sea-borne Trade by commodity
(After containerization)

Sea-borne ratio

Containerization ratio

Step3: Development of the Operational
Model

Step4: Deduction and Addition

Suez Potential Cargo by commodity
 

Figure 3.2.1  Flowchart of Forecasting Suez Potential Cargo 

 
Step1 of the procedure is the calculation of sea-borne trade. It is calculated by the 
multiplication of the Potential Trade and sea-borne ratio by commodity and O-D pair. 
 
Step2 is containerization. The volume of containerized cargo is the sum of all 
containerized cargo of each commodity type. The sea-borne tonnage portion of world trade 
includes containerized cargo. In order to forecast the future potential containerized tonnage 
for the Suez Canal on a comparable basis, commodity group disaggregated sea-borne 
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tonnage into containerized and non-containerized tonnage. Therefore, sea-borne 
containerized potential trade tonnage for Suez Canal was measured for each commodity 
category, for each trade route. The remainder of Suez Canal sea-borne trade tonnage is 
termed the non-containerized tons. Finally, the containerized tons were aggregated with 
non-containerized tons to yield total sea-borne Suez Canal tons. 
 
Step3 is the development of the forecasting model. The first step of forecasting Transit was 
the forecast of Suez Potential Trade, which involved two problems.  
The first one was the difficulty of the operation of the model. Suez Potential Trade was 
forecast from a large-scale model. This model is too complex to use for easy forecasting.  
The second problem was the inconsistency of the actual Suez Transits. A large-scale model 
was developed based on world statistics. But the estimation of the present cargo volume 
under the large-scale model was not equal to the actual Suez cargo volume.  
Therefore, a model called “the Operational Forecasting Model” was developed to forecast 
Suez Potential Cargo. 
 
Step4 is the deduction and the addition of some cargo volume from/to the output of the 
forecast model. These cargoes are pipeline crude and containerized cargo. 
The example is the containerized cargo between US East coast and East Asia. Most of this 
cargo doesn’t use the Suez Canal because few container routes are established. This cargo 
is, in a sense, potential cargo of the Suez Canal because the Panama Canal has a physical 
constraint. This cargo was considered here as an input of the next process, a route choice 
model. 
Crude oil by pipelines was excluded in this step. Crude oil by pipeline was treated as 
sea-born trade at first because major transportation mode was ship. However, this cargo 
was not sea-borne trade for the Suez Canal.  
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3.2.2  Scenario and parameter settings 
 
(1)  Sea-borne ratio 
 
As seen in Figure 3.1.1, the sea-borne ratio is stable for recent years. There will be no 
drastic change in transportation mode in the next 20 years. Therefore the trends of 
sea-borne ratio for recent years are used for forecasting sea-borne trade.  
 
(2)  Containerization 
 
Containerization is still a boom in the world sea-borne trade. Containerization of the cargo 
through the Suez Canal has already reached high level, but this trend will continue.  
Table 3.2.1 is the historical data on the containerization ratio of Suez Potential Cargo. As 
seen in this Table, there is still trend in containerization of “Others” that include General 
Cargo. 
 
The containerization in major containership routes, Asia-Europe/Mediterranean and 
Asia-N.America. is progressing. Deep-water container ports are being developed and will 
be more developed in the future. 
Even in other regions where containerization is at a low level will make a big progress in 
containerization. 
   
Containerization is not limited to general cargo. Any type of commodity can be 
containerized. Tank containers for liquid cargo and open-top containers for bulk cargo have 
been developed and are now used. But the use of these types of containers is limited now, 
especially limited to short distance voyages. The containerization of this type will not be 
expected to grow rapidly for the cargo through the Suez Canal in next 20 years. 
 
The process and parameters were set based on the above scenarios. The process has two 
steps.  
Step1 is to estimate containerized cargo from the trends of containerization through the 
Canal. Each commodity has its containerization ratio, and this ratio is multiplied to the 
volume of each commodity. 
Step2 is additional containerization. “Others” including General Cargo will be 
containerized with high ratio. Most of General Cargo will be containerized between 
Europe/Mediterranean/N.America and SE.Asia/E.Asia. Therefore, containerization ratio of 
“Others” on General Cargo Carrier along this lane is set high. This step was performed 
after the cargo was allocated to each type of vessel in Chpter4. But the result of forecast is 
listed in this chapter.  
The cargo volumes after Step1 and Step 2 are the same, except “Others” and Containerized 
Cargo.  
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(3)  Pipelines 
 
Competitive Crude Oil pipelines in operation are only SUMED line and Iraq-Turkey line. 
But pipelines are strong competitors to the Suez Canal. The possibility for the use of the 
pipelines will be determined by political decision.  
 
Cost of pipeline transport is very competitive to Tanker. Therefore, it is expected that 
pipelines will be maximally used. This means that the volume of the crude oil equal to the 
capacity of the pipeline will be subtracted from the potential trade of the Suez Canal.  
 
The future prospects for the operation of pipelines are unclear because it is a political 
matter. In this study it is presumed that pipelines other than SUMED and Iraq-Turkey 
pipeline will not be operated because these pipelines have been closed for many years. 
Iraq-Turkey line may increase its transmitting volume if the UN sanctions against Iraq ends. 
But the future of this line will be almost the same because no future plan has been 
developed to increase its transmitting volume.  
 
In conclusion, it is presumed in forecasting that 120 mil tons will use the SUMED line and 
30mil tons will use the Iraq-Turkey line in the future. The uses of other lines are not 
included in the forecast. 
 
In the calculation program, the volume through the pipelines is just subtracted from the 
potential volume of crude oil. The volume subtracted is flexible to the changes in the future 
scenario. 
 
(4)  Possible routes  
 
1)  Container between Asia –East Coast of N.America  
 
Container trades between East Coast and SE. & E. Asia are potential trades of the Suez 
Canal as long as the possible routes are limited to the Suez route and the Cape route. But if 
the Panama Canal is considered, the route between East Coast and E.Asia will be the 
potential route of the Panama Canal.  
Most actual trades between East Coast and Asia use the land-bridges, and some are 
sea-borne trades. Most sea-borne container routes are crossing through the Panama Canal 
in spite of the fact that the Panama Canal has a physical constraint. Containership has to 
call on many ports during its voyage. It unloads and loads containers at each port. In 
general, enough local demand at each calling port is necessary for routing. 
Singapore is in a profitable position for the Suez Canal, but container demand is located 
east of Singapore. Therefore the cargo between US East Coast and Singapore prefers to 
move across the Pacific and the Panama Canal at present. 
 
However, routes from Asia to East Coast across the Atlantic are becoming popular, and in 
the future these routes may grow. It is still uncertain that this route becomes the major 
route  
Therefore in this study, a half of the future container trades between East Coast and E./SE. 
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Asia were presumed to use the Suez Canal. 
 

Table 3.2.2 Distance via Suez and via Panama for Containership 

(miles) 

Route via Suez via Panama 

E.Asia  
(Pusan) 

– 
N.America 
(New York) 

12,719 10,085 

SE.Asia  
(Singapore) 

– 
N.America 
(New York) 

10,216 11,368 

 
 
 
2)  Bulk Carrier via the Panama Canal 
 
The distances between Asia and America/Europe are in Table 3.2.3. As seen in this table, 
the Panama Canal is favorable to a voyage between East Asia and America.  
Bulk cargo is carried on large bulk carriers over Panamax size. Therefore, bulk cargo along 
this route was not treated as Panama Potential Cargo. Other cargos are, in general, carried 
on smaller vessels. They can pass through the Panama Canal. 
 

Table 3.2.3 Distance via Suez and via Pana ma for Bulk Carrier 

(miles) 

Route via Suez via Panama 

E.Asia  
(Pusan) 

– 
N.America 

(New Orleans) 
14,000 9,516 

E.Asia  
(Pusan) 

– 
CS.America 

(Santos) 
13,807 12,546 

E.Asia  
(Pusan) 

– 
NW. Europe 
(Rotterdam) 

10,791 12,914 

SE.Asia  
(Singapore) 

– 
N.America 

(New Orleans) 
11,467 11,937 

SE.Asia  
(Singapore) 

– 
CS.America 

(Santos) 
11,304 11,967 

SE.Asia  
(Singapore) 

– 
NW. Europe 
(Rotterdam) 

8,288 15,335 
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3.3  Forecast Model of Suez Potential Cargo 
 
3.3.1  Purpose of the operational forecast model 
 
Trade is the result of imbalances between demands and supplies of commodities to/from 
regions. There are many factors that will determine supplies from a region. The availability 
of labor, machinery, resources, and technology are examples. Demand also has many 
factors such as the necessity of commodities that are used for production and consumption 
in a region. Price of commodity is an important factor of trade, but the actual price in the 
market is the result of the balance of trading.  
 
The trade forecast model used in Chapter 2 has many variables such as prices, population, 
growth rate for each country. These variables produce thousands of equations.  This 
large-scale model is preferred to forecast detail changes in the socio-economic condition of 
each country. However, the handling of the large-scale model is very difficult. Continuous 
data collection and model correction are necessary to maintain the model. 
 
The operational forecast model was developed for easy operation. Users can estimate 
future demand by inputting values of a socio-economic parameter in the model when the 
socio-economic condition changes. 
 
3.3.2  Structure  of the model 
 
This model consists of the following 4 steps.  

1st step is the forecast of the total import of Suez Potential Cargo (=total export) . 
2nd step is the forecast of the import of Suez Potential Cargo to each zone. 
3rd step is the forecast of the export of Suez Potential Cargo from each zone. 
4th step is the forecast of Suez Potential Cargo between zones. 

 
The 1st step uses the elasticity of the growth of demand (import) against the economic 
growth rate. The 2nd step uses the present patterns of import to each zone and the 
economic growth of each zone. The 3rd step uses the present pattern of export from each 
zone. In both the 2nd and 3rd steps, scenarios of the future movement of cargo are 
considered and are reflected in the parameters. Frator Method, which is commonly used in 
transport demand forecasting, is employed in the 4th step. 
 
Suez Potential Cargo is the possible sea-borne cargo of the Suez Canal. The pipeline Crude 
Oil and a portion of Containerized Cargo between Asia and N.America were excluded from 
Suez Potential Cargo.  
 
However, in the operational forecast model, forecast the potential cargo includes these 
cargoes such as pipeline oil. However that these cargos should be subtracted after the total 
cargo volume is forecast. 
 
Figure 3.3.1 is the flowchart of this model. 
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Scenario of Economic Growth

Present Pattern
Regional Economic Growth
Scenario of  Imports

 Set Annual World Economic Growth
  Rate

 Calculate Total Import and Export
  in 2020 by Commodity

 Set Regional Shares of Imports
  in 2020 by Commodity

Calculate Imports in 2020
by Zones and by Commodity

 Set Regional Shares of Export
  in 2020  by Commodity

Calculate Suez Potential Cargo
between zones in 2020  by commodity

Calculate Exports in 2020
by Zones and by Commodity

Frator Method

O-D Table in 2020

Present Pattern
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Scenario of  Exports

Present
Cargo

Deduction and Addition under the
future scenario

Suez Potential Cargo in 2020

 
 

Figure 3.3.1  Flowchart of Suez Potential Cargo Forecasting 
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3.4  Result of forecast 
 
3.4.1  Total Cargo 
 
Figure 3.4.1 is the volume of Suez Potential Cargo in 2020 and 1998. 
Containerized Cargo will rapidly increase in the next 20 years. The major source of 
increase will be the trade from SE.Asia. 
 
Industrialization in SE.Asia will have a big impact on Suez Potential Cargo. 
The volume of Crude Oil and LPG/LNG will stay at their present levels, and they will have 
much smaller shares in the total volume. 
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Figure 3.4.1 Suez Potential Cargo Forecast by Commodity 
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Figure 3.4.2 Suez Potential Cargo Forecast by Export Zone 
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Figure 3.4.3 Suez Potential Cargo Forecast by Import Zone 
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3.4.2  O-D tables of Suez Potential Trade  
 
Suez Potential Cargo by Origin-Destination and by commodity is listed from Table 3.4.1 to 
Table 3.4.13 
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Chapter 4  Forecast of the Suez Transits 
 
4.1  Factors of route choice 
 
As described in ANNEX IV, the allocation of vessels is determined so that the ship 
operator gets the maximum profit. The profit is the difference of freight and cost. Freight is 
determined by the demand and the supply of fleets. And cost the operator would care of is 
voyage cost in a depression market or shipping cost in a healthy market. It means that the 
market is an important factor in route choice. However it is almost impossible to forecast 
the future fleet market.  
 
Therefore the forecasting model in this study concentrates on route choice in a healthy 
market. The operators choose a route whose shipping cost is the minimum. 
 
Each ship operator has his shipping cost. Even one operator has a variety of shipping costs 
depending on the voyages. However in the forecast model, typical costs are calculated and 
are used for the route choice. 
 
Even if the cost structures of operators are the same, the size of vessels should be 
considered. The shipping costs are not the same if cargo is carried in vessels of different 
sizes. In general, the larger vessel carries one unit of cargo (one ton of cargo) at a lower 
cost. In this respect, vessel size is one of the factors that affect the route choice.  
 
In conclusion, the key factor in route choice is the shipping cost of cargo. Shipping cost is 
influenced by ship size, vessel contract price, cost of crews, toll, bunker oil prices, and 
many other elements as will be described in this chapter.  
 
 
Other factors are the development of ports and the strategy of ship operators. 
Deep water ports are necessary for calling of large vessels such as VLCC and 
over-Panamax containership. Port developments should be considered individually but this 
individual study is not suitable to this macroscopic forecast model. Consequently, present 
pattern and trend is presumed in the forecast. The trend includes that container terminals 
will be developed according to the increase of containerized cargo. 
The strategy of ship operator becomes more important especially in containership routing. 
Alliances and calling ports strategy are the keys for ship operators to survive. 
Hub-operation will affect the shipping cost and containerization of regions. It is also 
difficult to include individual strategy in the model. This factor is included as the trend of 
maritime transportation. 
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4.2  Procedure of Transit forecasting 
 
4.2.1  General Procedure   
 
The input of route choice model is the Suez Potential Cargo by commodity that was 
forecast in Chapter 3. 
 
The flow chart of the procedure is shown in Figure 4.2.1. 
 
As seen in Figure 4.2.1, six steps are used to forecast Suez transits of the major vessel 
types (Tanker, Bulk Carrier, Containership, General Cargo Carrier, and Pure Car Carrier) 
while the present pattern and scenario setting is used for other vessel types. The numbers 
of other vessel types are relatively small, and the route choice model is not easy to build up. 
This is the reason that Figure 4.2.1 has two flows. 
 
The Steps for the major vessel types were: 
 
Step1: Estimate type of vessels on which cargo is carried. 

A vessel type matrix was used for this purpose. (refer to Sec4.5.2) 
Cargo volume on each vessel type was the output of this step. 

 
Step2: Estimate sizes of vessels on which cargo is carried. 

Fleet mix distribution was used for this purpose. (refer to Sec.4.5.3) 
Cargo volume of each O-D was allocated to vessels of each size according to this 
fleet mix distribution. 

 
Step3: Estimate shipping costs of all alternative routes 

Shipping cost equation was established (refer to Sec.4.3.2) and cost of alternative 
routes was calculated by using this cost equation. 

 
Step4: Sum up the cargo volumes that choose the Suez Canal 

Each cargo was assumed to choose the route of minimum shipping cost. The 
volumes of cargo were summed up by commodity type, vessel type and vessel size.  

 
Step5: Estimate number of laden vessels. 

The number of laden vessels was calculated by dividing the cargo volume by the 
average volume on a vessel. 
 

Step6: Estimate number of total vessels 
The number of in-ballast vessels was calculated by using laden/in-ballast ratio. Then 
laden and in-ballast vessels were summed up. 
The output of this procedure was the number of total vessels passing through the 
Canal by type, size, and laden/in-ballast. this is the output of the Demand 
Forecasting Model. 
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Tanker, Bulk Carrier, Containership,
General Cargo Carrier,
Pure Car Carrier

Suez Potential Cargo

Transit
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Other Vessels
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Cargo volume on each vessel type

Present Transit
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Figure 4.2.1 Procedure of forecasting the Suez Transits 
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4.2.2  Procedure for each vessel type  
 
General procedure of forecasting is followed after the steps mentioned in Sec. 4.2.1. 
The special process that was dependent on a vessel type is described below.  
 
(1)  Tanker 
  
The route cho ice of Crude Oil Tanker is deferent from that of other tanker and other 
vessels in some points. 
Crude Oil Tanker is restricted to pass through the Canal due to the size of the Canal. In the 
forecast, it was presumed that 300,000DWT or larger laden tankers could not use the Canal. 
Some VLCCs transport Crude Oil in half- laden condition. But the number of such transits 
is not large and was not included in the forecast. 
 
Another difference was that the route is forecast based on a round voyage (two-directions). 
The alternative routes were S/S, C/S, and C/C. In-ballast Tankers were directly forecast in 
the route choice process.  
The route choices of Other Tankers (Tanker other than Crude Oil Tanker) were forecast for 
laden vessels (one-direction). Laden/in-ballast ratio was used to estimate in-ballast vessels. 
 
Crude Oil Tanker is so large that some ports cannot be used as calling ports. Therefore, the 
following restrictions are added to the route choice. 
N.America East Coast was divided into two sub-zones. One was the East Coast and another 
was the Mexican Gulf. Ports on the East Coast don’t have deep-water berths, and cannot 
accommodate tankers over about 150,000DWT. The Mexican Gulf can accommodate 
ULCCs. Therefore, the crude oil demand from the Arabian Gulf was divided into demand 
to each zone based on the present ratio of the Suez transit cargo. And then different 
fleet-mixes were applied. 
 
(2)  Bulk Carrier 
 
The large volumes of bulk cargo on Bulk Carrier move from Oceania to Europe. Because 
Oceania stands in a sensitive location for the route choice, Oceania was divided into four 
regions (north/south/east/west). West Mediterranean was also divided into two.  
 
 
(3)  Containership 
 
In general, containerized cargo is time-sensitive. Ship operators or shippers select the 
fastest and shortest route. In order to reflect this behavior in the forecast process, inventory 
cost saving of the cargo was considered. The cost for route choice was the sum of basic 
shipping cost and additional shipping costs.  
There are two types of additional costs: 
 

a. Inventory cost of containerized cargo 
The average value of time sensitive containerized cargo was estimated, and then, 
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inventory cost per container was calculated. This value was multiplied by the number 
of expensive containers. 

 
b. Capital cost of container box  
Container box also has values. This value was multiplied by the number of containers 
on a Containership. 

 
These costs were treated as parts of shipping cost in the forecast model.   
 
In some routes, the shipping cost via the Canal is more expensive than that via the Cape. 
However, actual Containerships uses the Canal even in such routes. The reason is that a 
Containership calls many ports during her voyage. Cargo’s O-D is not necessarily equal to 
vessel’s O-D. 
Therefore in the forecast model, Containerships use the Canal even if the shipping cost via 
the Canal is more expensive in a given Cargo ’s O-D. 
 
(4)  General Cargo Carrier  
 
There is a lack of available data on the movement of General Cargo Carrier and General 
Cargo. Therefore, no modification was performed for General Cargo Carrier. The forecast 
was processed according to the basic procedure in the flowchart. 
 
(5)  Pure Car Carrier 
 
A Pure Car Carrier (PCC) carries high-valued commodities. Therefore, commodity 
inventory cost should be included in the shipping cost. The value of automobile was 
estimated, and then inventory cost per cargo ton was calculated. This value was multiplied 
by the volume of automobile on a PCC. This cost was treated as a part of shipping cost in 
the forecast model.   
 
The critical O-D for the choice of the Suez Canal is E.Asia -NW.Europe. At present no 
PCC on this route chooses the Cape route while the shipping cost via the Cape is highly 
competitive. Demand of PCCs is strong, and PCCs calls on many ports in the 
Mediterranean. Therefore most of the voyages between Asia-NW.Europe are not direct 
ones. Therefore, voyage distance between Asia and E.Med was used for the shipping 
between Asia and NW.Europe. 
 
(6)  Other Vessels 
 
The sizes of Other Vessels are relatively small. This vessel type was directly forecast from 
the present pattern and the future scenario of each vessel type. Other Vessels were 
classified into Combined Carrier, LASH, Ro/Ro, Passenger Ship, War Ship, and Others.  
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4.3  Shipping cost estimation 
 
4.3.1  Components of shipping cost 
 
Shipping cost is structured as in Table 4.3.1 
 

Table 4.3.1 Component of Shipping Cost 

Indirect Cost Capital Managing Cost 
Direct Cost Manning, Insurance, Administration, Others 

Voyage Cost Fuel, Port Charge, Toll, Other charges 
 
Managing cost is the cost that is paid even if a vessel is not in voyage. 
 
Indirect Managing Cost is sometimes called Capital Cost.  This cost includes the cost of 
construction of vessels, fitting out expense, the interest of the capital for construction. A 
part of this cost is charged to a voyage according to days of the voyage.  
 
Direct Managing Cost is the expense that the shipping company has to pay for operation 
even if a vessel does not voyage. 
 
Voyage cost is the cost that is consumed in a voyage. Most of this cost is fuel cost. Others 
are port charge, toll and other charges such as cost for pilots. 
 
4.3.2  Shipping cost function 
 
Even if vessel types, commodity types, and volumes of loaded cargo of two voyages are 
the same, the actual shipping costs depend on each voyage.  However, shipping cost 
should be simplified to use in the model. For this purpose, a shipping cost is modeled. A 
shipping cost model is expressed as a function of trip distance of a voyage. 
 

C  =  A + B x D 
,where C : shipping cost (USD) 

A, B : coefficient 
D  : distance of one trip (from an origin to a destination) (mile) 
 

The following equations are used to derive the shipping cost function. 
 

The days for a trip is calculated in Eq(1)  
DV  = Dsea + Dport + Dsuez 

=(D / Sp) x (1 / 24) + Dport + Dsuez............................................(1) 
 
,where  DV : days for one trip 

  Dsea : days in ocean 
  Dport : days at load and unload ports 
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Dsuez : additional days at Suez Canal (=0 if the Cape route is chosen) 
Sp : voyage speed (miles/hr) 

 
Managing cost per day is calculated in Eq(2). 

CMD  = (1+Fr) x P x Rd / 345 + a + b + c + d + e + f ........................(2) 
,where  CMD  : managing cost allocated for a day (USD/day) 
 P : Contract price (USD/ship) 
 Fr : Fitting out expense rate 
 Rd : Depreciation rate 

345 : days of voyages of a vessel 
a : Manning (cost for crews) ( USD/day) 
b : H & M(insurance for hull and machinery) (USD/day) 
c : P&I (insurance for protection and indemnity)(USD/day) 
d : R&M(cost for repair and maintenance) (USD/day) 
e : S&L(cost for supplies and lubricating oils)(USD/day) 
f :Administration 

(cost for company and land operation)(USD/day) 
 
Then the managing cost for a trip is the multiplication of cost per day and days of a trip as 
Eq(3) 

CM  = CMD x DV ................................................................................(3) 
,where CM : Managing cost for a trip(USD) 

 
Voyage cost is the sum of voyage cost in ocean, voyage cost at ports, toll, and other 
chaeges. 

CV = CBsea + CBport + Toll + OC 
= FCS x Dsea x PB + FCP x Dport x PB +Toll + OC ................ .(4) 

,where CV : Voyage cost for a trip(USD) 
 CBsea :Bunker oil cost in ocean (USD) 
 CBport :Bunker oil cost at ports (USD) 
 Toll :Toll of Suez Canal 

 (=0 if the Cape route is chosen)(USD) 
OC :Other charges for passing through the Canal(USD)   
 FCS :Fuel consumption rate in ocean (ton/day) 
 FCP :Fuel consumption rate at ports (ton/day) 
 PB :Bunker Oil Price(USD/ton) 

 
Total cost for a trip is the sum of CM and CV, and is calculated by Eqs(1) to (4). 
 

CT = CM + CV ...................................................................................(5) 
,where CT : total cost for a trip(USD) 

 
There are special costs for Containership. One is the container box capital cost, and 
another is the commodity inventory cost.  
The container box itself has a value and is a cost component for a ship operator. 
Commodity in a container box, of course, has a value and is transport time is a loss for a 
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shipper. These cost are calculated by Eq(6).  
CIV = CB + CI 

= CBD x 0.8 x TEU x DV 
 + CCD x 0.3 x (RDWT x LF) x DV ...……….(6)  

,where  CIV : Inventory cost for a trip (USD) 
CB : Container box inventory cost (USD) 

 CI : Commodity inventory cost (USD) 
 CBD : Daily container box capital cost per TEU 

(USD/day-TEU) 
 TEU : Nominal capacity of a containership (TEU)  
 CCD : Daily commodity inventory cost per ton (USD/day-ton) 

 RDWT : vessel size (DWT) 
 LF : load factor  

 
There are two numerical parameters in Eq(6).  
“0.8” is the ratio of carried container box against a nominal capacity of a containership. 
“0.3” is the ratio of high valued cargo volume against total cargo volume. It is presumed 
that 20% of northbound containerized cargo is expensive cargo, and 40% of southbound 
cargo is expensive one.  30% is used as the average ratio of expensive cargo.  
 
Thus, Eq(5) is revised to Eq(7) for Containership. 

CT = CM + CV + CIV............................................................................. (7) 
 
 
Pure Car Carrier has a similar additional voyage cost. That is the inventory cost of 
automobiles. The value of an automobile is quite high. The commodity inventory cost 
should be considered.  
This cost is calculated by Eq(8).  

CAV = CAD x RDWT x LF x DV. ............................................................ (8) 
,where  CAV : Inventory cost for a trip (USD) 
 CAD : Daily commodity inventory cost per ton 

(USD/day- ton) 
  

Thus, Eq(5) is revised to Eq(9) for PCC. 
CT = CM + CV + CAV ......................................................................... .(9) 

 
 
Shipping cost of a unit of cargo is derived from this total cost and the volume on a vessel. 

C = CT / (RDWT x LF) ...................................................................... (10) 
= B x D + A + Esc 

, where C : shipping cost of cargo of a trip (USD/ton) 
 A : coefficient(constant)(USD/ton) 
 B : coefficient(constant)(USD/ton-mile) 
 Esc : additional cost of the Suez route (USD/ton) 

 
Now, Eq(10) is a shipping cost function and is used to cho ose a vessel route. 
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Assume DS is the distance via Suez, and DC is the distance via Cape. 
  If  B x DC + A > B x DS + A + Esc, then Suez is selected. 
  If  B x DC + A < B x DS + A + Esc, then Cape is selected. 
 
This condition is equivalent to the following expression.  
If  B x (DC – DS) > Esc, then Suez is selected. Otherwise, Cape is selected. 
 
The difference of distance DD that is calculated from the equation B x DD = Esc is the 
break-even distance. If DC – DS > DD, then Suez is selected. If DC – DS < DD, then Cape 
is selected. 
 
The coefficients B and Esc are the key parameters to determine the voyage route. B and 
Esc are derived from Eqs(1) to (10). 
 
For Vessels other than Containership and PCC 
B  = (CMD + FCS x PB) / (SP x 24 x RDWT x LF)       ($ / ton-mile) 
Esc = ((CMD + FCP x PB) x Dsuez +Toll+OC)) / (RDWT x LF)    ($ / ton) 
 
For Containership 
B  = (CMD + FCS x PB + CBD x 0.8 x TEU) / (SP x 24 x RDWT x LF)  

+ (CCD x 0.3) / (SP x 24)    ($/ton-mile) 
Esc = ((CMD + FCP x PB + CBD x 0.8 x TEU) x Dsuez +Toll + OC)) / (RDWT x LF) 

+ CCD x 0.3 x Dsuez           ($ / ton) 
 
For PCC 
B  = (CMD + FCS x PB) / (SP x 24 x RDWT x LF) + CAV / (SP x 24)  
         ($/ton-mile) 
Esc = ((CMD + FCP x PB) x Dsuez +Toll + OC)) / (RDWT x LF) + CAV x Dsuez 
               ($ / ton) 

 
B is the coefficient for voyage distance. Esc is the additional cost that is added only when a 
vessel selects the Suez Canal. The values of these parameters are listed in Table 4.3.2, 
Table 4.3.3 and Table 4.3.4. 
 
Two kinds of Escs are listed in the tables. EscL in Table 4.3.3 is the additional cost for 
laden vessels. EscB in Table 4.3.4 is the additional cost for in-ballast vessels. The former 
Esc is easy to understand, but the latter Esc needs explanation because Esc is the additional 
cost for unit cargo volume. 
 
In-ballast vessels, of course, don’t carry any cargo. Therefore, “cost for unit cargo volume” 
seems meaningless. But even if a vessel is in-ballast, some cost should be burdened to the 
vessel. EscB is used as this cost. The route choices of in-ballast vessels were done only for 
Crude Oil Tanker. Additional Cost of a round voyage is (EscL+EscB) x (Cargo volume) for 
S/S or (EscL) x (Cargo volume) for S/C. 
 
If EscB is expressed in unit of USD/SCNT, EscB looks reasonable. However, the route 



4-10 

choice is based on shipping cost of cargo, not cost of a vessel. This is the reason that Esc 
and even EscB are expressed in USD/ton. 
 

Table 4.3.2 Coefficient B of a Shipping Cost Function 
Shipping Cost 'B' (dependent on the distance)  (US$/ton-1000mile) 

  V-Size(1000DWT) 

V-Type 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ 

Crude Oil Tankers 3.774 1.448 0.928 0.722 0.611 0.561 0.534 0.444 0.415    0.408 

Tankers (Products) 4.486 1.372 0.970 0.807 0.711 0.629 0.616 - - -

Tankers (LNG) 10.884 4.809 3.597 - - - - - - -

Tankers (LPG) 4.513 2.080 1.796 - - - - - - -

Tankers (Chemicals) 3.287 1.798 1.334 1.083 1.027 - - - - -

Tankers (Others) 5.404 1.758 1.176 0.895 - - - - - -

Bulk Carriers 1.845 1.122 0.748 0.668 0.537 0.492 0.459 0.421 - -

General Cargo Ships 3.558 2.073 1.842 - - - - - - -

Containerships 4.246 2.690 2.259 1.992 1.832 - - - - -

 

Table 4.3.3 Coefficient Esc of a Shipping Cost Function for a Laden Vessel 

Shipping Cos t ‘EscL’ (additional cost of the Suez route)  (US$/ton) 
  V-Size(1000DWT) 

V-Type 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ 

Crude Oil Tankers 5.781 3.652 2.671 2.190 1.932 1.814 1.799 1.568 1.471 1.448

Tankers (Products) 7.436 4.256 3.284 2.888 2.651 2.523 2.488 - - -

Tankers (LNG) 15.060 10.135 8.978 - - - - - - -

Tankers (LPG) 9.096 6.095 5.426 - - - - - - -

Tankers (Chemicals) 6.525 4.819 3.932 3.391 3.270 - - - - -

Tankers (Others) 8.640 5.110 4.160 3.627 - - - - - -

Bulk Carriers 5.302 4.012 2.735 2.437 1.937 1.837 1.701 1.592 - -

General Cargo Ships 9.649 6.625 5.769 - - - - - - -

Containerships 9.393 7.436 6.869 6.838 6.736 - - - - -

 

Table 4.3.4 Coefficient Esc of a Shipping Cost Function for an In-ballast Vessel 

Shipping Cost ‘EscB’ (additional cost of the Suez route)  (US$/ton) 

  V-Size(1000DWT) 

V-Type 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ 

Crude Oil Tankers 5.004 3.145 2.298 1.884 1.662 1.561 1.496 1.281 1.243 1.225
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The values in above tables were calculated under the present Toll Table of SCA. 
Other charge (OC) includes the following cost items. 
 
1) Tugboat 
    For vessels other than LNG/LPG Tanker 
 Laden :   over  70,000 SCNT and less than/equal to 90,000 SCNT 
     6,600 SDR/vessel   (1 boat) 
   over  90,000 SCNT 
    13,200 SDR/vessel   (2 boats) 
 In-ballast: over  130,000 SCNT 
     6,600 SDR/vessel   (1 boat) 
  
    For LNG/LPG Tanker 
   over  25,000 SCNT 

6,600 SDR/vessel   (1 boat) 
2) Agent and others 
 Agent, Pilots, Electrician  4,500 USD/vessel 
 Fee for Port Authority  0.13 USD/SCNT 
 
Other parameters used in cost estimation are listed in Appendix D. 
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4.4  Distances of trips  
 
Distance of a trip from one zone to another zone is assumed to be the distance between 
representative ports between both zones. The distance is measured along a voyage route 
both in the Suez route and the Cape route. 
Table 4.4.1, Table 4.4.2, and Table 4.4.3 are the distance tables for the route choice model. 
 
The voyage distance of a return trip (north via Suez and south via Suez (S/S)) is twice the 
distance of “via Suez” in this table. The voyage distance of a round trip (north via Suez and 
south via the Cape (S/C)) is the sum of “via Suez” and “via Cape”  in this table. 
 
The representative ports of zones are very important  factors for route choice model. In this 
study, three sets of representative ports are provided. Some additional work will be 
necessary for more detailed study. For example, the representative port of CS.America is 
Santos in Brazil because this port is a big exporting port of dry bulk cargo. If another port 
is selected, the Suez Route may become advantageous. 
It is recommended in future work that ports should be studied based on the ability of port 
facilities and the handling volume of each commodity.  
 
The representative ports are dependent on types of commodity. And special arrangements 
are necessary for Crude Oil Tanker and Bulk Carrier. 

 
N.America of Crude Oil Tanker: the Maxican Gulf is the major area of crude oil, and the 
East Coast lacks deep-sea ports for large crude oil tankers. Therefore, North America is 
divided into two zones. New York and New Orleans were set as the ports of the East Coast 
and the Mexican Gulf for Crude Oil Tanker from A.Gulf, respectively. 

 
Oceania of Bulk Carrier: Oceania is in sensitive location for dry bulk trade to/from Europe. 
Therefore, Oceania was divided in to four sub-zones for export by Bulk Carrier. Weipa, 
Hay Point, Esperance, Dampler are the representative ports of sub-zones. 

 
West Mediterranean of Bulk Carrier: Similarly, West Mediterranean has two representative 
ports, Barcelona and Taranto. 
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4.5  Presumptions  
 
4.5.1  Alternative routes of the Suez Canal Route 
 
Theoretical alternative sea-borne routes to the Suez Canal Route are 

1. The Cape of Good Hope 
2. Panama Canal 
3. Arctic Ocean 

 
As discussed in the previous section, the Panama route can be competitive to the Suez 
route but it is quite uncertain. Trades that may use the Panama Canal are limited because of 
the physical restrictions of the Panama Canal and the trade structure of commodities. 
 
The Arctic route will not be popular in 2020 even if the some commodities may use this 
route.  
 
In conclusion, the Cape of Good Hope route is chosen as the alternative route for the Suez 
route in the route choice model. 
 
4.5.2  A vessel type matrix 
 
A vessel type matrix is used to set the type of vessel on which each unit cargo (one ton of 
cargo) is carried. Crude Oil is carried on Tankers. But containerized cargo is carried on 
General Cargo Carriers as well as Containerships. A Containership carries only 
containerized cargo if the vessel is a full-containership. 
 
In order to set a vessel type matrix for forecasting, the actual vessel matrix of the Suez 
Canal is referred. The actual vessel matrix is derived from SCA Transit database in 
1997-1999. 
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Table 4.5.1 Vessel Type Matrix at Present 

Southbound

Vessel Type C
ru

de
 O

il

O
il 

Pr
od

uc
ts

LN
G

/L
PG

C
he

m
ic

al
s

G
ra

in
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br

ic
at

ed
 M

et
al

Co
al
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ok
e

O
re

Fe
rti

liz
er

s

A
ut

om
ob

ile

C
on

ta
in

er
s

O
th

er
s

Tankers 82.6% 81.8% 100.0% 95.0% 0.7%
Bulk Carriers 3.0% 2.0% 91.9% 91.9% 94.7% 86.8% 93.9% 2.2% 32.2%
Combined Carriers 17.4% 15.0% 0.2% 3.5% 0.4% 7.3% 0.1% 0.9%
General Cargo Ships 0.2% 0.5% 4.4% 7.5% 5.3% 5.8% 5.9% 2.5% 59.4% 0.9%
Containerships 98.4%
LASH Ships 1.2% 0.1%
Ro/Ro Ships 0.1% 0.1% 2.7% 1.8% 0.6%
Car Carriers 92.6%
Passenger Ships
War Ships
Others 2.3% 0.1% 0.1% 0.1% 0.1% 0.1% 3.8%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.1% 100.0% 100.0% 100.0% 100.0% 100.0%

Northbound

Vessel Type C
ru

de
 O

il

O
il 

Pr
od

uc
ts

LN
G

/L
PG

C
he

m
ic

al
s

G
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C
on
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in

er
s

O
th

er
s

Tankers 99.3% 86.7% 100.0% 83.6% 0.4%
Bulk Carriers 2.6% 14.4% 81.9% 85.9% 99.5% 95.0% 82.7% 0.2% 54.3%
Combined Carriers 0.7% 10.4% 0.1% 1.1% 0.4% 1.6%
General Cargo Ships 0.1% 0.7% 16.8% 14.0% 0.1% 3.4% 17.2% 0.3% 40.7% 0.9%
Containerships 98.6%
LASH Ships 1.6% 0.1%
Ro/Ro Ships 0.1% 0.1% 0.7% 1.0% 0.4%
Car Carriers 98.6%
Passenger Ships
War Ships
Others 0.2% 1.1% 0.2% 0.1% 0.2% 2.0%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  
Source) JICA Study Team (from SCA transit database 1997-1999) 
 
After reviewing the present matrix, the following scenario was introduced: 
 
a. Basically, vessels will shift to the following four major vessel types. 

. Tanker 

. Bulk Carrier 

. Containership 

. Car Carrier 
 
b. For minor routes, General Cargo Carrier will remain, but will shift to mainly 

Containership and Bulk Carrier for major routes. 
 
c. Ro/Ro Ships will remain in the future. Transit and the cargo volume were set to be equal 

to the present ones. 
Therefore, Ro/Ro ship was not listed in these tables, but added later. 
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d. LASH and Combined Carrier will be negligible. 
 
e. Passenger Ships and War Ships don’t carry cargo. 
 
Then, Table 4.5.2 and Table 4.5.3 were used in the route choice model. 

. Vessel Type Matrix (0) was applied to major routes. 

. Vessel Type Matrix (1) was applied to minor routes. 
The major routes and the minor routes are listed in Table 4.5.4. 
 

Table 4.5.2 Vessel Type Matrix for forecasting (0) 

Southbound (%,2020)

Vessel Type C
ru
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Tankers 100.0% 100.0% 100.0% 100.0%
Bulk Carriers 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Combined Carriers
General Cargo Carriers
Containerships 100.0%
LASH Ships
Ro/Ro Ships
Car Carriers 100.0%
Passenger Ships
War Ships
Others
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Northbound (%,2020)

Vessel Type C
ru

de
 O

il

O
il 

Pr
od

uc
ts

LN
G

/L
PG

C
he

m
ic

al
s

G
ra

in

Fa
br

ic
at

ed
 M

et
al

Co
al

 &
 C

ok
e

O
re

Fe
rt

ili
ze

rs

A
ut

om
ob

ile

C
on

ta
in

er
s

O
th

er
s

Tankers 100.0% 100.0% 100.0% 100.0%
Bulk Carriers 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Combined Carriers
General Cargo Carriers
Containerships 100.0%
LASH Ships
Ro/Ro Ships
Car Carriers 100.0%
Passenger Ships
War Ships
Others
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  
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Table 4.5.3 Vessel Type Matrix for forecasting (1) 

Southbound (%,2020)

Vessel Type C
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Tankers 100.0% 100.0% 100.0% 100.0%
Bulk Carriers 100.0% 100.0% 100.0% 100.0% 100.0% 40.6%
Combined Carriers
General Cargo Carriers 2.5% 59.4%
Containerships 100.0%
LASH Ships
Ro/Ro Ships
Car Carriers 97.5%
Passenger Ships
War Ships
Others
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
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Tankers 100.0% 100.0% 100.0% 100.0%
Bulk Carriers 100.0% 100.0% 100.0% 100.0% 100.0% 59.3%
Combined Carriers
General Cargo Carriers 0.3% 40.7%
Containerships 100.0%
LASH Ships
Ro/Ro Ships
Car Carriers 99.7%
Passenger Ships
War Ships
Others
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%  
 

Table 4.5.4 Route Setting for Vessel Type Matrixes 

1 2 3 4 5 6 7 8 9 10 11 12

CS.America N.America NW.Europe W.Med N.Africa E.Med E.Africa A.Gulf S.Asia SE.Asia E.Asia Oceania
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4.5.3  Fleet-mix 
 
Fleet-mix is the distribution of the capacity of vessels. 
 
Two parameters were used to set the future fleet-mix of the Suez potential transits. They 
were the present potential fleet mix and the future world fleet-mix. 
 
 
The potential fleet-mix except Crude Oil Tanker will be almost equal to the fleet mix 
through the Canal. Therefore, the present potential fleet mix was estimated from the actual 
Suez transits. 
However the potential fleet-mix of Crude Oil Tanker is not clearly equal to the fleet mix 
through the Canal because laden VLCCs use the Cape route. Therefore, the present 
potential fleet-mix was derived from another data source. (Database from JAMRI) 
 
The future world fleet-mix was set from the trend of new buildings of vessels. The setting 
of the future fleet mix is described in ANNEX IV.  
 
After the present potential fleet-mix and the future world fleet-mix were set, the future 
potential fleet-mix was calculated. 
 
Accordingly, the calculation of the future fleet-mix had 3 steps. 
 
Step1: Calculate the present fleet-mix from database 

For Crude Oil Tanker, JAMRI database that contains all voyages via Suez and via 
Cape was analyzed. The data year was 1999. 
For other vessels, SCA data was analyzed. The averages fleet-mix from 1997 to 
1999 were used. 

 
Step2: Calculate the growth rate of the fleet-mix by vessel size 

For Crude Oil Tanker, Product Tanker, Chemical Tanker, Bulk Carrier and 
Containership, the future fleet-mixes were estimated from Clerkson’s data as 
described in ANNEX IV.  
For Other vessels, the present fleet-mixes were used for the future fleet-mix. 

 
Step3: Multiply the present fleet-mix by the ratio of the future share and the present share.  

Then future fleet-mixes were obtained. These fleet-mixes were adjusted such that 
the sum of the percentages became 100%. 

 
In this stage, the voyage distance was considered because vessel sizes were not equal in 
different routes. All routes were divided into three categories. 
 
The distance is classified to three ranges. 

Short range  : shorter than 6116 miles (distance between A.Gulf and NW.Europe) 
Middle range : shorter than 8228 miles (distance between SE.Asia and NW.Europe) 
Long range : longer than 8228 miles  
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After reviewing the present fleet-mix for each range, the scenario in Table 4.5.5 was 
applied. 
 

Table 4.5.5 Scenario of Fleet-mix of Suez Transit vessels in 2020 

Vessel Type Scenario 
Crude Oil Tanker Fleet-mixes will differ in each route. 

 
Products Tanker Long and middle ranges have the same fleet-mixes. 

The trend of the world fleet-mix is applied to each of long & 
middle range and short ranges. 
 

LPG/LNG Tanker Present fleet-mix will continue in all ranges. 
 

Chemical Tanker All ranges have the same fleet-mix. 
The trend of the world fleet-mix is applied to all ranges. 
 

Bulk Carrier Each range (short, middle, and long) has its own fleet-mix. 
The trend of the world fleet-mix is applied to middle range 
and long range. 
Present fleet-mix will continue in short range 
 

Containership Long and middle ranges have the same fleet-mixes. 
The trend of the world fleet-mix is applied to long & middle 
range. 
Present fleet-mix will continue in short range. 
 

General Cargo Carrier Present fleet-mix will continue in all ranges. 
 

Car Carrier All ranges have the same fleet-mix. 
The trend of the world fleet-mix is applied to all ranges. 
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Table 4.5.6 Present Fleet-Mix 

(1000DWT) 

V-Type Note 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ Total
Crude Oil Tankers NW.Europe 1% 1% 0% 0% 69% 29% 100%

S.Europe & N Africa 0% 8% 9% 19% 11% 53% 100%
US Gulf 0% 1% 0% 1% 1% 1% 29% 67% 100%
Others 0% 0% 1% 1% 3% 43% 52% 100%
Other Origins 0% 4% 15% 8% 8% 2% 45% 18% 100%

Tankers (Products) long&middle 3% 30% 16% 41% 7% 1% 2% 100%
short 9% 43% 17% 24% 6% 1% 100%

Tankers (LNG) all 1% 38% 61% 100%
Tankers (LPG) all 32% 41% 25% 1% 1% 100%
Tankers (Chemicals) all 40% 58% 1% 1% 0% 100%
Tankers (Others) all 27% 44% 14% 16% 100%
Bulk Carriers long 3% 38% 36% 2% 1% 5% 14% 0% 100%

middle 6% 32% 31% 4% 3% 13% 12% 100%
short 9% 62% 13% 2% 1% 4% 9% 0% 100%

General Cargo Ships all 93% 7% 0% 100%
Containerships long&middle 1% 26% 63% 9% 1% 100%

short 5% 63% 27% 2% 3% 100%
Car Carriers all 92% 8% 0% 100%  
Source) JAMRI database in 1999(Crude Oil Tanker) 

SCA database ave.'97-'99 (exc ept Crude Oil Tanker) 
 

Table 4.5.7 Growth Ratio of Fleet-mix 
(1000DWT) 

V-Type Note 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ Total
Crude Oil Tankers A.G / N.Amrica 1.41 1.56 1.70 1.71 1.12 1.00

A.G / N. Europe & UK 1.06 1.41 1.56 1.70 1.71 1.12 1.00
A.G / S. Europe $ N Africa 0.84 1.41 1.56 1.70 1.71 1.50 1.12 1.00
A.G / US Gulf  & Carrebian 1.02 1.06 1.41 1.70 1.50 1.12 1.00
Others 1.06 0.84 1.41 1.56 1.70 1.71 1.12 1.00

Tankers (Products) long&middle 1.02 1.06 0.84 1.41 1.56 1.70 1.71 1.00
short 1.02 1.06 0.84 1.41 1.56 1.71 1.00

Tankers (LNG) all 1.00 1.00 1.00 1.00
Tankers (LPG) all 1.00 1.00 1.00 1.00 1.00 1.00
Tankers (Chemicals) all 1.02 1.06 0.84 1.41 1.56 1.00
Tankers (Others) all 1.02 1.06 0.84 1.41 1.00
Bulk Carriers long 0.22 0.70 1.32 1.41 0.91 0.93 1.66 1.67 1.00

middle 0.22 0.70 1.32 1.41 0.91 0.93 1.66 1.00
short 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

General Cargo Ships all 1.00 1.00 1.00 1.00
Containerships long&middle 0.66 0.78 1.72 2.63 2.50 1.00

short 1.00 1.00 1.00 1.00 1.00 1.00
Car Carriers all 1.01 0.92 1.00 1.00  
Source) Estimated by JICA study team 
 

Table 4.5.8 Future Fleet-Mix 
(1000DWT) 

V-Type Note 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ Total
Crude Oil Tankers NW.Europe 1% 1% 1% 1% 96% 100%

S.Europe & N Africa 0% 8% 10% 24% 14% 44% 100%
US Gulf 0% 3% 0% 3% 5% 5% 83% 100%
Others 0% 1% 1% 3% 8% 87% 100%
Other Origins 0% 3% 20% 12% 13% 4% 48% 100%

Tankers (Products) long&middle 3% 26% 11% 48% 9% 1% 3% 100%
short 8% 40% 12% 30% 8% 2% 100%

Tankers (LNG) all 1% 38% 61% 100%
Tankers (LPG) all 32% 41% 25% 1% 1% 100%
Tankers (Chemicals) all 39% 59% 0% 2% 0% 100%
Tankers (Others) all 25% 43% 11% 21% 100%
Bulk Carriers long 1% 25% 45% 3% 1% 4% 21% 1% 100%

middle 1% 21% 39% 5% 3% 11% 19% 100%
short 9% 62% 13% 2% 1% 4% 9% 0% 100%

General Cargo Ships all 93% 7% 0% 100%
Containerships long&middle 0% 13% 69% 15% 2% 100%

short 5% 63% 27% 2% 3% 100%
Car Carriers all 93% 7% 0% 100%  
Source) Estimated by JICA study team 
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The example of the calculation is as follows: 
 

Crude Oil Tanker (NW. Europe) 

1000DWT 
Present Fleet-Mix 
(Table 4.5.6) 

Growth Rate 
(Table 4.5.7) 

    Future Fleet-Mix 
(Table 4.5.8) 

0-25 0.0% × 1.02 = 0.0% ÷ 0.803 = 0.0% 
25-50 0.0% × 1.06 = 0.0% ÷ 0.803 = 0.0% 
50-75 0.0% × 0.84 = 0.0% ÷ 0.803 = 0.0% 

75-100 0.7% × 1.41 = 1.0% ÷ 0.803 = 1.2% 
100-125 0.5% × 1.56 = 0.8% ÷ 0.803 = 1.0% 
125-150 0.3% × 1.70 = 0.5% ÷ 0.803 = 0.6% 
150-200 0.4% × 1.71 = 0.7% ÷ 0.803 = 0.9% 
200-250 0.0% × 1.50 = 0.0% ÷ 0.803 = 0.0% 
250-300 69.3% × 1.12 = 77.3% ÷ 0.803 = 96.3% 

300+ 28.8% × 0.00 = 0.0% ÷ 0.803 = 0.0% 
Tota l 100.0%    80.3%    100.0% 

 
As described above, the future-fleet-mix was mathematically calculated. This calculation 
was based on the scenario that the recent delivery would be the future world fleet-Mix. 
Another scenario was considered based on a more active vessel market where the fleet-mix 
would shift to larger sizes. This scenario can be adopted especially in Containership and 
Car Carrier. This scenario is described as an additional scenario in Chapter6.  
 
 
4.5.4  The Canal constraints 
 
Due to the physical restriction of the Canal, laden tankers of more than 200,000DWT are 
have difficulty using the Canal at present. For the setting of the conditions in 2020, it is 
presumed that full- loaded tankers under 300,000DWT can use the Canal. This setting is a 
tentative setting for this study and not authorized by the Study Team. The maximum vessel 
size will be dependent on the future work of SCA.  
 
Other conditions, such as toll system, operation system, are presumed to be the same as the 
present condition. 
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4.6  Result of Forecast 
 
4.6.1  Cargo on Vessel 
 
Table 4.6.1 is the forecast of the cargo volume through the Canal in 2000. 
 
The cargo will be 851,178thousand ton in 2020, about 2.78 times the cargo volume in 
1999. 
This growth will be mainly caused by the large increase of Containerships, Tanker and 
Bulk Carrier. The industrialization in Asia will largely contribute to this demand increase. 
Tanker will carry 110,373thousand tons, 13% of total cargo volume, and 50,305thousand 
tons out of that volume will be Crude Oil. 
 

Table 4.6.1 Cargo Ton in 2020 

(1000ton)
(1)Forecast in 2020 (2)Actual in 1999 Growth

Vessel Type S-bound N-bound Total Comp. Ratio Total Comp. Ratio (1)/(2)
Tankers 36,715        73,659        110,373      13.0% 37,736        12.3% 2.92

Crude Oil Tankers 2,798          47,508        50,305        5.9% 9,505          3.1% 5.29
Other Tankers 33,917        26,151        60,068        7.1% 28,232        9.2% 2.13

Bulk Carriers 119,317      204,316      323,633      38.0% 114,506      37.3% 2.83
Combined Carriers -                  -                  -                  0.0% 1,865          0.6% 0.00
General Cargo Ships 9,031          3,035          12,066        1.4% 18,192        5.9% 0.66
Containerships 175,266      219,363      394,629      46.4% 126,958      41.4% 3.11
LASH Ships -                  -                  -                  0.0% 953             0.3% 0.00
Ro/Ro Ships 1,242          710             1,952          0.2% 1,528          0.5% 1.28
Car Carriers 3,314          4,907          8,221          1.0% 3,781          1.2% 2.17
Passenger Ships 0                 0                 1                 0.0% 0                 0.0% 9.79
War Ships 22               38               60               0.0% 95               0.0% 0.63
Others 122             122             243             0.0% 1,055          0.3% 0.23
Total 345,029      506,149      851,178      100.0% 306,670      100.0% 2.78  
Source) (1)JICA study team, (2)SCA transit database 1999 
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4.6.2  Transit 
 
Table 4.6.2 is the forecast of Transit in 2020 
 
Total number of forecast is exported to be 28,657 transits (78.5 transits per day in average) 
in 2020. This demand is about 2.11 times the transits in 1999. Most of cargo vessel types 
will increase their transits. 
The Containership will have the largest increment to 11,639 transits, 2.66 times the transits 
in 1999. The share of Tanker will be almost same. General Cargo Carrier will decrease. 
 
Note that Ro/Ro Ship, Passenger Ship and War Ship are not forecasted. The numbers in 
2020 in the table are the average transits from 1997 to 1999. 
 

Table 4.6.2 Transit in 2020 

(Number)
(1)Forecast in 2020 (2)Actual in 1999 Growth

Vessel Type V-Number Comp. Ratio V-Number Comp. Ratio (1)/(2)
Tankers 4,179          14.6% 1,991 14.6% 2.10            

Crude Oil Tankers 725             2.5% - - -
Other Tankers 3,455          12.1% - - -

Bulk Carriers 8,037          28.0% 2,805 20.6% 2.87            
Combined Carriers -                  0.0% 42 0.3% -              
General Cargo Ships 1,674          5.8% 2,157 15.8% 0.78            
Containerships 11,639        40.6% 4,377 32.2% 2.66            
LASH Ships -                  0.0% 41 0.3% -              
Ro/Ro Ships 259             0.9% 219 1.6% 1.18            
Car Carriers 2,075          7.2% 929 6.8% 2.23            
Passenger Ships 105             0.4% 120 0.9% 0.87            
War Ships 215             0.7% 198 1.5% 1.08            
Others 473             1.7% 734 5.4% 0.64            
Total 28,657        100.0% 13,613 100.0% 2.11            

Daily Transit 78.5            37.3            
Source) (1)JICA study team, (2)SCA transit database 1999  
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Table 4.6.3 is the transits in 2020 by loading status and direction (northbound 
/southbound). 
 
Most transits (26,608transits, 93% of the total transits) will be laden transits. 
Directions of transits are almost balanced similar to transits in 1999. 
 

Table 4.6.3 Transit in 2020 by L/B and Direction 
(Number,2020)

Laden In Ballast Total
Vessel Type S-bound N-bound Total S-bound N-bound Total S-bound N-bound Total

Tankers 1,818          1,568          3,386          608             185             793             2,426          1,753          4,179          
Crude Oil Tankers 24               268             292             406             27               433             430             295             725             
Other Tankers 1,795          1,299          3,094          202             159             360             1,996          1,458          3,455          

Bulk Carriers 3,172          4,549          7,721          141             174             316             3,313          4,724          8,037          
Combined Carriers -                  -                  -                  -                  -                  -                  -                  -                  -                  
General Cargo Ships 1,156          390             1,546          23               105             129             1,179          495             1,674          
Containerships 5,187          6,339          11,526        82               31               114             5,269          6,370          11,639        
LASH Ships -                  -                  -                  -                  -                  -                  -                  -                  -                  
Ro/Ro Ships 120             105             225             16               19               34               135             124             259             
Car Carriers 713             1,056          1,768          300             7                 307             1,013          1,063          2,075          
Passenger Ships 1                 1                 2                 48               55               103             49               56               105             
War Ships 11               8                 19               103             92               195             114             100             215             
Others 207             207             414             29               29               59               236             236             473             
Total 12,385        14,223        26,608        1,351          698             2,049          13,736        14,921        28,657        

Source) JICA Study Team estimation 
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Table 4.6.4 is the transit in 2020 by vessel size.  
 
Tanker, Bulk Carrier, Containership will be larger than the present sizes. 
As for Tanker, transits by 250-300,000DWT class will increase more than the average 
increase of Tanker. This is caused by the presumption that the maximum size of laden 
Tanker is set 300,000DWT. 
 

Table 4.6.4 Transit by Size in 2020 

(Number,2020)
V-Size(1000DWT)

Vessel Type 0-25 25-50 50-75 75-100 100-125 125-150 150-200 200-250 250-300 300+ Total
Tankers 2,110          1,214          82               161             72               115             59               15               350             -                  4,179          

Crude Oil Tankers 4                 7                 8                 107             63               115             58               15               350             -                  725             
Other Tankers 2,107          1,208          74               55               9                 0                 1                 -                  -                  -                  3,455          

Bulk Carriers 886             4,578          1,906          137             27               116             378             9                 -                  -                  8,037          
Combined Carriers -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
General Cargo Ships 1,635          39               1                 -                  -                  -                  -                  -                  -                  -                  1,674          
Containerships 492             3,990          5,495          752             910             -                  -                  -                  -                  -                  11,639        
LASH Ships -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  -                  
Ro/Ro Ships 150             109             -                  -                  -                  -                  -                  -                  -                  -                  259             
Car Carriers 1,992          82               1                 -                  -                  -                  -                  -                  -                  -                  2,075          
Passenger Ships 104             -                  1                 -                  -                  -                  -                  -                  -                  -                  105             
War Ships 213             2                 -                  -                  -                  -                  -                  -                  -                  -                  215             
Others 473             -                  -                  -                  -                  -                  -                  -                  -                  -                  473             
Total 8,056          10,014        7,485          1,050          1,010          231             437             24               350             -                  28,657         
Source) JICA Study Team estimation 
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Figure 4.6.1 Transit in 2020 and 1999 
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Figure 4.6.2 Transit Laden/in-Ballast in 2020 
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Transit Structure (S/N)
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Figure 4.6.3 Transit Northbound/southbound in 2020 
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Chapter 5  Revenue  
 
5.1 Present revenue structure  
 
Revenue defined here is the income of SCA from Transit. SCA has other sources of 
revenue such as piloting, but this revenue is not included here. 
 
The containership is the most important source of revenue for SCA at present. 
The share of containership to total canal transit was 44% in SCNT in 1999. The revenue is 
estimated to be and about 590 million SDR. The next is Bulk Carrier followed by Tanker 
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Source) JICA Study Team estimated from SCA Transit Database 

Figure 5.1.1 Revenue Structure (1999) 
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Table 5.1.1 Share of Containership 

 Containership Total Share % 

Cargo Ton 126,958,000 Ton 306,670,000 Ton 41% 

Suez Net Ton 168,278,000 SNT 385,125,000 SNT 44% 

Number of Vessel 4,377 13,613 32% 

Revenue 590mill. SDR 1,324mill.SDR 45% 
Source) JICA Study Team estimated from SCA Transit Database 

 
 
5.2 Procedure of forecast 
 
Forecast of revenue is quite simple. The result of the forecast of Transit in Chapter 4 was 
multiplied with Toll of the Suez Canal. 
 
Transit was forecast by vessel size class of DWT in Chapter 4. 
The representative SCNT of each vessel size class was determined by converting DWT to 
SCNT. Then, Toll was multiplied by SCNT.  
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5.3 Result of forecast  
 
Table 5.3.1 is the future SCNT by vessel type. The trend of growth of SCNT is similar to 
that of Transit. 
Containership, Tanker and Bulk Carrier will contribute to the great increase in SCNT.  
 

Table 5.3.1 Suez Canal Net Ton  (2020)  

(1000SCNT)
(1)Forecast in 2020 (2)Actual in 1999 Growth

Vessel Type SCNT Comp. Ratio SCNT Comp. Ratio (1)/(2)
Tankers 119,595      12.1% 67,862 17.6% 1.76            

Crude Oil Tankers 73,076        7.4% - - -
Other Tankers 46,519        4.7% - - -

Bulk Carriers 206,084      20.8% 73,610 19.1% 2.80            
Combined Carriers -                  0.0% 2,260 0.6% -              
General Cargo Ships 13,217        1.3% 18,880 4.9% 0.70            
Containerships 552,734      55.7% 168,278 43.7% 3.28            
LASH Ships -                  0.0% 1,159 0.3% -              
Ro/Ro Ships 5,144          0.5% 3,890 1.0% 1.32            
Car Carriers 90,800        9.2% 43,262 11.2% 2.10            
Passenger Ships 1,465          0.1% 1,797 0.5% 0.82            
War Ships 1,434          0.1% 1,370 0.4% 1.05            
Others 1,414          0.1% 2,758 0.7% 0.51            
Total 991,888      100.0% 385,125 100.0% 2.58             

Source) (1)JICA study team, (2)SCA transit database 1999 
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Figure 5.3.1 SCNT in 2020 and 1999 
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Table 5.3.2 is SCNT by direction and loading status. 
Crude Oil Tanker should be paid attention to. SCNT of in-ballast Crude Tanker is near that 
of laden Tanker. Even if the maximum size of the Suez transits becomes 300,000DWT, 
some tankers will use C/S route. In-Ballast VLCCs will pass the Canal bound for the south.  
As result, Crude Oil Tanker will remain in the profitable position in SCNT while it will be 
only 2.5% in number of vessels.  
 

Table 5.3.2 Suez Canal Net Ton by Direction and L/B (2020) 
(1000SCNT,2020)

Laden In Ballast Total
Vessel Type S-bound N-bound Total S-bound N-bound Total S-bound N-bound Total

Tankers 23,210        45,089        68,299        47,204        4,093          51,297        70,414        49,182        119,595      
Crude Oil Tankers 1,547          26,271        27,818        43,269        1,990          45,259        44,816        28,260        73,076        
Other Tankers 21,663        18,818        40,481        3,935          2,103          6,038          25,598        20,921        46,519        

Bulk Carriers 73,068        125,119      198,187      3,879          4,019          7,897          76,946        129,138      206,084      
Combined Carriers -                  -                  -                  -                  -                  -                  -                  -                  -                  
General Cargo Ships 9,133          3,069          12,202        184             831             1,015          9,317          3,900          13,217        
Containerships 242,398      304,918      547,316      3,964          1,454          5,418          246,362      306,372      552,734      
LASH Ships -                  -                  -                  -                  -                  -                  -                  -                  -                  
Ro/Ro Ships 2,515          2,320          4,834          138             171             309             2,653          2,491          5,144          
Car Carriers 31,187        46,185        77,372        13,116        312             13,428        44,303        46,497        90,800        
Passenger Ships 14               15               29               653             783             1,436          668             798             1,465          
War Ships 111             115             226             646             562             1,208          757             677             1,434          
Others 620             620             1,239          88               88               175             707             707             1,414          
Total 382,255      527,449      909,703      69,872        12,313        82,185        452,127      539,761      991,888       
Source) JICA Study Team estimation 
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Figure 5.3.2 SCNT Laden/In-ballast in 2020 
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Figure 5.3.3 SCNT Northbound/Southbound in 2020 
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Table 5.3.3 is the revenue from Transit in 2020. 
The major source of the revenue will be Containership. Containership is the best revenue 
source for SCA at present, and the share of Containership will exceed 50%. The share of 
Car Carrier will be smaller because of less growth than Containership. 
  
Table 5.3.4 shows the structure of revenue. It is almost the same as that of SCNT.  
 

Table 5.3.3 Revenue (2020) 

(million SDR)
(1)Forecast in 2020 (2)Estimated in 1999 Growth

Vessel Type Revenue Comp. Ratio Revenue Comp. Ratio (1)/(2)
Tankers 353.2          10.6% 175.4 13.3% 2.01            

Crude Oil Tankers 127.8          3.8% - - -
Other Tankers 225.4          6.7% - - -

Bulk Carriers 564.1          16.9% 248.2 18.8% 2.27            
Combined Carriers -                  0.0% 5.2 0.4% -              
General Cargo Ships 79.2            2.4% 110.3 8.3% 0.72            
Containerships 1,979.0       59.3% 589.7 44.6% 3.36            
LASH Ships -                  0.0% 4.6 0.3% -              
Ro/Ro Ships 37.2            1.1% 18.6 1.4% 2.00            
Car Carriers 300.0          9.0% 140.2 10.6% 2.14            
Passenger Ships 5.9              0.2% 7.2 0.5% 0.83            
War Ships 3.9              0.1% 5.3 0.4% 0.73            
Others 16.9            0.5% 18.9 1.4% 0.89            
Total 3,339.4       100.0% 1,323.6       100.0% 2.52             
Source) JICA Study Team estimation 

 

Table 5.3.4 Revenue by Direction and L/B (2020) 
(million SDR, 2020)

Laden In Ballast Total
Vessel Type S-bound N-bound Total S-bound N-bound Total S-bound N-bound Total

Tankers 119.3          140.7          260.0          81.7            11.5            93.2            201.0          152.2          353.2          
Crude Oil Tankers 3.5              51.5            55.0            69.2            3.6              72.8            72.7            55.1            127.8          
Other Tankers 115.8          89.1            204.9          12.5            7.9              20.4            128.3          97.0            225.4          

Bulk Carriers 256.8          287.9          544.6          7.5              12.0            19.5            264.3          299.8          564.1          
Combined Carriers -                  -                  -                  -                  -                  -                  -                  -                  -                  
General Cargo Ships 55.3            18.6            73.9            0.9              4.3              5.2              56.3            22.9            79.2            
Containerships 873.0          1,089.6       1,962.6       12.0            4.4              16.4            885.0          1,094.0       1,979.0       
LASH Ships -                  -                  -                  -                  -                  -                  -                  -                  -                  
Ro/Ro Ships 18.1            16.2            34.3            1.3              1.6              2.9              19.3            17.8            37.2            
Car Carriers 105.4          156.0          261.4          37.6            0.9              38.5            143.0          156.9          300.0          
Passenger Ships 0.1              0.0              0.1              2.7              3.1              5.8              2.8              3.1              5.9              
War Ships 0.4              0.3              0.7              1.7              1.5              3.2              2.1              1.8              3.9              
Others 7.5              7.5              15.1            0.9              0.9              1.8              8.5              8.5              16.9            
Total 1,435.8       1,716.9       3,152.8       146.5          40.1            186.6          1,582.3       1,757.1       3,339.4        
Source) JICA Study Team estimation 
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Figure 5.3.4 Revenue in 2020 and 1999 

 

Revenue Structure (L/B)
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Figure 5.3.5 Revenue Laden/In-ballast in 2020 
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Revenue Structure (S/B)
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Figure 5.3.6 Revenue Northbound/Southbound in 2020 
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Chapter 6  Summary and Additional Scenarios  
 
6.1  Baseline Scenario 
 
6.1.1  Presumptions  
 
Table 6.1.1 is the presumptions used for forecasting. 
 

Table 6.1.1 Presumption of the Forecast 

World Trade GDP :3.1% 
Potential Cargo Sea-borne ratio 

Containerization ratio 
  Liquid Cargo 
  Bulk Cargo 
  Other Cargo 
Deduction to Crude Oil Pipelines 
  SUMED 
  Iraq-Turkey 

: the present ratio (1998) 
 
: the present ratio (1998) 
: the present ratio (1998) 
: Increase to 80-90% 
 
: 120 million ton/year 
:  30 million ton/year 

Transit Route Choice 
 
Canal Size Constraint 
Toll 

Discount 
    Crude Oil Tanker 
   
    Bulk Carrier 
   
 
    LNG Tanker 

Surcharge 
    Containership  
    War Ship 
Other Charges 
 
 
Shipping Cost 

: A route with the minimum shipping cost is 
selected  
: Full-laden Tanker of 300,000DWT  
: the present toll table 
 
: 45%(in-ballastVLCC from Mexican Gulf) 
 55%(in-ballast VLCC from CS. America) 
: 80%(between NW. Europe and Oceania) 
 50%(between NW. Europe and SE./E. Asia ) 
 50%(between E. Africa and W.E. Med) 
: 35% for every trip 
 
: 9.7% for every trip 
: 25% for every trip 
: Tugboats, Agents, Pilots and Others 
Fee to Port Authority 
 
: a cost model was developed 

 Commodity Inventory Cost is added for Containership 
(Applied to 30% of containerized cargo) 

Container Box Capital Cost is added for Containership 
(Applied to 80% of nominal capacity of a Containership) 

Commodity Inventory Cost is added for Car Carrier 
 Market Condition 

 
: healthy market 
 

SCA Revenue Revenue from Toll and Tugboat 
 



6-2 

6.1.2  Results 
 
Table 6.1.2 is the summary of the forecast results of the baseline case. 

In 2020, the Suez Canal will get 28,657 vessels as a demand. If all demand passes through 
the Canal, 3,339mil SDR will be paid to SCA. 
 
 

Table 6.1.2 Summary of Forecast (2020) 

Transit SCNT Revenue
Vessel Type (Number) (1000SCNT) (million SDR)

Tankers 4,179              119,595          353                 
Crude Oil Tankers 725                 73,076            128                 
Other Tankers 3,455              46,519            225                 

Bulk Carriers 8,037              206,084          564                 
Combined Carriers -                      -                      -                      
General Cargo Ships 1,674              13,217            79                   
Containerships 11,639            552,734          1,979              
LASH Ships -                      -                      -                      
Ro/Ro Ships 259                 5,144              37                   
Car Carriers 2,075              90,800            300                 
Passenger Ships 105                 1,465              6                     
War Ships 215                 1,434              4                     
Others 473                 1,414              17                   
Total 28,657            991,888          3,339               

Source) JICA Study Team estimation 
 
 



6-3 

Transit Structure (V-Type)

Other Tankers
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Figure 6.1.1 Transit in 2020  

SCNT Structure (V-Type)
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Figure 6.1.2 SCNT in 2020 

Revenue Structure (V-Type)
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Figure 6.1.3 Revenue from Transit in 2020 



6-4 

6.2  Additional Case and Scenario 
 
6.2.1  Additional Case: Delay of the Canal Work 
 
This additional case is a negative condition of the Canal work. In baseline case, the 
maximum size of the canal transits was presumed to be 300,000DWT. But if the work of 
the Canal is delayed and the maximum size becomes 200,000DWT, the Canal will lose the 
chance to get Transit. 
 

Table 6.2.1 Additional Case for the Canal Size 

 Scenario 

Case 0 
(Baseline case) 

300,000DWT or smaller laden vessels can use the Canal. 

Case 1 200,000DWT or smaller laden vessel can use the Canal. 
 
The result of Forecast is Table 6.2.2. The number of laden Tanker will be 168 for case 1, 
while it will be 292 for case0. The Canal will lose 124 laden tankers. These tankers will 
use the Canal in ballast, but SCA will lose 31.4 mil SDR, about 24.6% of revenue from 
Crude Oil Tanker.   

Table 6.2.2 Result of Forecast of Crude Oil Tanker 

Presumption Result  

V-Size Range SC transit  Transit (Number) SCNT Revenue 
 (1000DWT) Possibility Laden In-Ballast Total (1000SCNT) (millionSDR) 

0-200 ¡ 168 192 360 21,365 45.8

200-300 ¡ 124 241 365 51,711 82.0

300+ X 0 0 0 0

(1) Case 0 

Total  292 433 725 73,076 127.8

0-200 ¡ 168 192 360 21,365 45.8

200-300 X 241 241 34,066 50.6

300+ X 0 0 0 0

(2) Case 1 

Total  168 433 601 55,431 96.4

0-200   0  

200-300  -124  -124 -17,645 -31.4

300+   0  

Difference [=(2)-(1)] 

Total  -124 0 -124 -17,645 -31.4

Ratio [=(2)-(1)/(1)] -42.5%  -17.1% -24.1% -24.6%
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6.2.2  Additional Scenario A: Low Market 
 
In baseline scenario, the shipping market is presumed to be healthy. But the actual market 
will not be necessarily healthy. Because it is almost impossible to forecast the future 
market, the forecast under other market conditions were studied.  
 

Table 6.2.3 Additional Scenario for the Market Conditions 

 Scenario 

Scenario 0 
(Baseline Scenario ) 

Market is healthy.  
Charter rate will cover the full capital cost. 

Scenario 1 Market is not healthy.  
Charter rate will cover only 50% of the capital cost. 

Scenario 2 Market is not healthy.  
Charter rate will not cover the capital cost. 

 
 
Table 6.2.4 is the result of forecast under each scenario. 
If the market is not healthy and no capital cost is considered for the route choice, the transit 
will be 24,696 vessels per year. This value is 86% of Transit under a healthy market. The 
loss of revenue would be as much as 380.3 million SDR (= 3,339.4 - 2,959.1) 
 

Table 6.2.4 Forecast under different market conditions 
(case0: 300,000DWT Canal) 

 Transit 
(Number) 

SCNT 
(1000SCNT) 

Revenue 
(millionSDR) 

28,657 Scenario 0 
(Healthy Market) 78.5/day 

991,888 3,339.4 

27,239 Scenario 1 
(50% of the Capital cost) 74.6/day 

943,629 3,207.8 

24,696 Scenario 2 
(0% of Capital cost) 67.7/day 

840,042 2,959.1 
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If the Canal Work is delayed (200,000DWT Canal), the forecast under each scenario is 
given in Table 6.2.5 
 

Table 6.2.5 Forecast under different market conditions  
(case1: 200,000DWT Canal) 

 Transit 
(Number) 

SCNT 
(1000SCNT) 

Revenue 
(millionSDR) 

28,533 Scenario 0 
(Healthy Market) 78.2/day 

974,242 3,307.9 

27,190 Scenario 1 
(50% of Capital cost) 74.5/day 

936,608 3,195.3 

24,677 Scenario 2 
(0% of Capital cost) 67.6/day 

837,322 2,954.3 
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6.2.3  Additional Scenario B: Larger Containerships and Car Carrier 
 
In the baseline scenario, the future fleet-mixes were calculated from the fleet-mix of the 
present Suez transits and the future world fleet-mix. The future world fleet-mix was set 
based on the scenario that the recent delivery would be the future fleet-mix. 
 
Additional scenario is based on the idea that the much larger Containerships and Car 
Carriers will be used in the future. Table 6.2.8 shows the future (2020) fleet-mixes of both 
scenarios. For Containership, the fleet-mix in long & middle range will shift to larger sizes. 
Vessels in short range will remain in the present size because larger containerships will be 
used in longer routes. 
 

Table 6.2.8 The Future Fleet-Mix 

(1000DWT) 

V-Type 
Voyage 

distance range 
Scenario 0-25 25-50 50-75 75-100 100-125 125-150 Total 

Containership Long & middle  Baseline  13% 69% 15% 2% 100% 

  Additional  5% 25% 40% 25% 5% 100% 

 Short Baseline 5% 63% 27% 2% 3% 100% 

  Additional 5% 63% 27% 2% 3% 100% 

Car Carrier All Baseline 93% 7%    100% 

  Additional 75% 25%    100% 

 
 
Large Containerships (125-150,000DWT) will be operated in the additional scenario. It 
should be noted that a representative vessel size is set for each vessel size range. In the 
forecasting program the representative vessel size of 100-125,000DWT Containership was 
set 120,000 DWT in the baseline scenario. It was shifted to 112,500DWT in the additional 
scenario.  
 
In the baseline scenario, the maximum size range was limited to 125,000DWT, but the 
representative size was set in a relatively large size to reflect the trend of building larger 
containers. However, in the additional scenario, the trend of larger vessels was reflected on 
the new size range (125-150,000DWT). Therefore the representative size was set at the 
middle of 100-125,000DWT. 
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Table 6.2.9 shows the result of the forecast of the additional scenario. Due to the larger 
Container ships and Car Carriers, total number of transits will be smaller. But total SCNT 
will be larger. 
Revenue will be slightly less than that of the baseline scenario because SCA tariff table is 
favorable to larger vessels. 
 

Table 6.2.9 Summary of Forecast (2020) 

(Larger Containerships and Car Carriers) 
Transit SCNT Revenue

Vessel Type (Number) (1000SCNT) (million SDR)
Tankers 4,179              119,595          353                 

Crude Oil Tankers 725                 73,076            128                 
Other Tankers 3,455              46,519            225                 

Bulk Carriers 8,037              206,084          564                 
Combined Carriers -                      -                      -                      
General Cargo Ships 1,674              13,217            79                   
Containerships 9,997              575,584          1,965              
LASH Ships -                      -                      -                      
Ro/Ro Ships 259                 5,144              37                   
Car Carriers 1,905              90,800            293                 
Passenger Ships 105                 1,465              6                     
War Ships 215                 1,434              4                     
Others 473                 1,414              17                   
Total 26,843            1,014,738       3,319               

Daily Transit 73.5 
Source) JICA Study Team estimation 
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Transit Structure (V-Type)

Bulk Carriers
29.9%

Others
3.9%

General Cargo
Ships
6.2%

Containerships
37.2%

Crude Oil
Tankers

2.7%Car Carriers
7.1%

Other Tankers
12.9%

Total 26,843 transits

 

Figure 6.2.1 Transit in 2020 (Additional Scenario B) 

SCNT Structure (V-Type)

Car Carriers
8.9%

Crude Oil
Tankers

7.2%
Other Tankers

4.6%

Containerships
56.7%

General Cargo
Ships
1.3%

Others
0.9%

Bulk Carriers
20.3%

Total 1,014,737 thousand SCNT

 

Figure 6.2.2 SCNT in 2020 (Additional Scenario B) 

Revenue Structure (V-Type)

Crude Oil
Tankers

3.9% Other Tankers
6.8%Car Carriers

8.8% Bulk Carriers
17.0%

Others
1.9%

General Cargo
Ships
2.4%

Containerships
59.2%

Total 3,319 million SDR

 
Figure 6.2.3 Revenue from Transit in 2020 (Additional Scenario B) 
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Table 6.2.10 shows the combination of two scenarios (low Market and Larger 
Containership / Car Carrier). 
 

Table 6.2.10 Forecast under different market conditions and larger vessels  
(Scenario A & B) 

(case0: 300,000DWT Canal) 

 Transit 
(Number) 

SCNT 
(1000SCNT) 

Revenue 
(millionSDR) 

26,843 Scenario 0 
(Healthy Market) 73.5/day 

1,014,738 3,318.7 

25,426 Scenario 1 
(50% of the Capital cost) 69.7/day 

966,479 3,187.1 

22,883 Scenario 2 
(0% of Capital cost) 62.7/day 

862,891 2,938.5 

 

Table 6.2.11 Forecast under different market conditions and larger vessels  
(Scenario A & B) 

 (case1: 200,000DWT Canal) 

 Transit 
(Number) 

SCNT 
(1000SCNT) 

Revenue 
(millionSDR) 

26,720 Scenario 0 
(Healthy Market) 73.2/day 

997,092 3,287.3 

25,377 Scenario 1 
(50% of Capital cost) 69.5/day 

959,458 3,174.6 

22,864 Scenario 2 
(0% of Capital cost) 62.6/day 

860,172 2,933.6 
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