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abstract: We have built a simple model which divides the world into ten areas. Our aim is to
simulate the effects of Eastern Asia's economic growth on world maritime cargo movement.
In our base case, the share of loaded dry cargo volume (excluding Japan) in the world will
increase from 15 .2o/o to 26yo. Despite the difficulty involved in gathering the necessary data,
we attempted to make a model from the first stage.

I. AIMS OF THE STUDY

Many economists predict today that the East Asian region will become the hottest spot in the
world economic activities at least into the early 21st century. The economic growth of the
region has been accelerating in the last decade, the volume oftrade is increasing rapidly, and
the movement of passengers and cargo is expanding violently year by yeir. New port
construction or rehabilitation projects are common throughout this area.

This study is concerned with a primitive world wide model which includes GDP, export /
import value and loaded i unloaded cargo volume of areas of the world as variables. There
are two aims of the study. The first is methodological and the second is practical.

Generally speaking, the demand forecasts used for port development are mainly made on the
basis of the socio-economic conditions of the concerned country. It has been recognized,
however, that this method is inadequate as it fails to take into account international
economic relationships. Perhaps, an international econometrics model including
transportation would be needed to incorporate all aspects affecting the economy of a
country. But,_needless to say, such a comprehensive model is difficult to develop. So, in this
study, we will try to take only the first step toward such a comprehensive modei.

As mentioned later, our method stands on bold assumptions and reckless data handling at
this stage. Therefore, we do not insist that results derived from our model are accurate or
reflect reality. However, it will be our responsibility to .show how our model behaves. We
will try to simulate the model based on the assumed'GDP of a specific area.

2. METHODOLOGY

2.1 Area Classification for Analysis

In the analysis, the following ten areas will be used in accordance with the data availability.

(l) Western Europe ('W.Europe' for short) :

(2) Eastern Europe and Former ussR (E.E&USSR): Bulgaria, Frm.czechslovakia,
Frm.German D.R., Hungary, Poland, Romania and FTm.USSR
(3) Middle East (M.East) : Bahrain, Cyprus, Democratic Yemen, Iran, Iraq, Jordan, Kuwait,
L_ebanon, Oman, Qatar, Saudi Arabia, Syrian Arab Rep., Turkey, United Arab Emirates,
Yemen, Israel
(4) Southern Asia (S.Asia) : Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal,
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Pakistan, Sri Lanka
iii fi;A;i-iicluding Japan (E.Asia) : China,.Hong Kong, Korea D.P.B., Kole_a.Rep.,

ffi."",- M;;s;ii;, 
-Bfirnei, 

CimUoAii, Easl i'imorl Indonesia, Lao P.D.R. Malaysia,

Myanmar, Phil-ippines, Singapore, Thailand, Viet Nam
(6) Japan :

(7) Oceania :

(8) Southern America (S.America) : Latin America & Caribbean, Central America, South

iinerica and Northern America area excluding Canada & USA
(9) Northern America (N.America) : only Canada and USA
(10) Africa :

2.2 Model Structure

Our model structure is very simple as seen in the followingfigure l. At first, the future GDP

oi"u"t area will Ue assurntJ- At the same time, export and import prices will be^giv-en with

"u".ug" 
changing rates for the past five years. For simplicity, we use only.GDP as.,an

operaiional uliiUle. If needed, however, export / import price can be used as another

operational variable.

Next, export and import values in future will be proiected.for each areas inputting 9^91 ryA
,.il.l iri" 

"ttimated'functions. 
These values are eviluated by the constant price at- 1990, the

il;;--Glti. Ard thry cover all commodities excluding mineral fuels and related materials

(SITC 3) most of which are caried by tanker.

In the next step, loaded / unloaded cargo volumes of each area will be calculated YJI elrygrt

7'i,nroJ ruirds respectiv;ly- ih" 
"u.[o 

treated in the study is dry type only This is the

reason why we exclirde fuels from export / import data'

The same as dry cargo volume, container throughput (total handling ofload and unload) for

each area will be projected.

Import Function(i)
World total adiustme

Next, future dry cargo and container volume will be developed. mathematically.to.origin-

d;;iilti;; no# et itrisstip, we have two cargo vectors. One ({)5 origin basis (loade{)

and other (B) is destination basis (unload)- Moreover, we need a O-D flow structure matnx

idf i"i ,rit.f condition. An iterative calculation will be done for total adjustment of columns

;;e il;;;;;i;ti.;; initial flow matrix At first, (Step .l) vector data t.a) 1v1tt 9e cltel 19
if,. top iolumn 6f the matrix (C), and it will be shared according. to initial structure m

horizontal direction. N"*fiSt"fl ii vector data (B; will be given tolh-e,top lgw, a!.d it will
6" rfru..a again according io t.;ntitlue structure in vertical direction. Next'.(Step 1) :'"p.1
*lfiU" donE again under-new tentative structure. -And 

step ?.and3 will be iterated untll

;;;r;;gil; ii?hieuea-. n care of container, the formula is the same, and vector (A) and

(B) is assumed to be half of totalthroughput.
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The entire model system has been developed on a sheet of Micro-Soft Excel' Simulation

,*"ri, i"iir 6-. 
""r.ri"t.a..iiJ"i":ti"1"ttv 

wtreir-weinput a set of future GDP levels of all area'

2.3 Export Function

At first, we have estimated a total import (: export 
notl) value function for the entire world'

rn(w-IMP)= -7 6432+t ose37*ln(w-GDr).oallji ln(w-IPN{-r)''(I)

R2'=0.99i DW=I.466 Term' 1971-92

Here, w_IMP is total world import and w-IPI{-r is that of the previous year' w-GDP is

sum of GDPs of each area.

Next- exoort function of each area has been estimated with data from 1970-92 Data

;ilir?"d;ffi';ft;;-"abpi.a i, ,*y econometric models. Export from each area

decided with import of whole world and relative export pnce'

ln(E)Gi)=a+b*ln(W-IMP)+c*ln(PEXi/PWD) "" " (2)
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Hear, EXPi is export value of i-area at 1990 constant price. PEXi is export price of i-area

and pwD is average e*po.t pri"e of the world. coefEcients a and b obtained are shown in

Table I with t-valui, 
"ajNt"a 

R-squared (R2') and Durbin-Watson statistic (DW)' We have

to note that some functions *.r" &irut"d with dummy variables for some years in addition

to above mentioned ones. CoefEcient or other statistical information regarding dummy

variables are not shown in the table to avoid complexity, and this approach in other groups

of function which will be mentioned in following sections'

TABLE EXPORT

a b R2' DW

coef. coef. t-val coef. t-val

W.Europe
E.E&USSR

4.8892
5.01l9

-5.2783
-1.7589

-19.4470
-1.7837
4.2766
-1.5018
0.4700

9.6185

1 0105

0.41',!9

1 0635

0.8145

2.1725
l.3703
o 7332
0.8760

0.8433

0.0838

56.21

9.17

12.83

4.52

59.31

20.75

20.10

14.98

23.23

2.26

4.2587
-r.1249
4.8442
4.9502
{.8822
-0.9851

4.3631
-0.5968

4.706(
-0.894t

-2.43

-16.53

-26.49

-2.32

4.94
-2.39
4.63
-5.57

5.01
-9.67

0.994

0.962
0.984

0.944
0.995

0.957
0.981

0.955

0.980

0.833

0.82
1.33

t.l2
0.69

0.63

0.76

1.48

0.96

1.03

1.26

M.East

S.Asia

E.Asia
Iapan

Oceania

S.America
!l.America
Mrica
(Note) lt(E)e)1+!*ln(w-IMP)+c*In@EX/PWD)

(DATA-GDP) OECD countries:_Gross domestic product - at the price^l-evels and exchange

;;;i rseg 7 R.ertrl, N;;:bEbD 
"ountti"t 

i CbP at le87 price'/ Ref.[2] (aggregate from

FD data base and converted to 1990 price)
(DATA-E)G.nr,p-rominiib*;iW;id iiade by Commqdity-Classes and Regions / Ref'[3]'

i'-";;i"; riuaiJcuttom basis) / Ref.tll, Externai Trade /Ref [4]
dfil-i[ilp'ff|oEiD;6;ri*;.'P;p"'1 / Import of goqdi.and 

'9ryi"-el : Plce ,l{97
ilde0=100i7'nee frl, d; ffi;;;-'uni[uutre inbices in]..t.s dollar / Ref [3], Non-oECP

u"r"ri.r; t"il b-dT;; iilffi I i.po.t p;"e 1e87=100) / Ref.[2] (aggregate from FD

artu Uut" and converted to 1990 price with weight)

NOiE ]t-E*p"n rar.-it ;i;t"d Uy foU 
".na i.po.t by cif in original data' But the

is
is
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accuracy of our model and data is not so high to state the
Then, we have adjusted total import value to total export.

2.4 Import Function

The specification of import function prototype is as follows.

ln(IMP)=a+b*ln(GDP;)+s*ln(IMPi-1)+d*ln(PMr/PEX) .

difference between fob and cif

(3)

IMPi is import value of i-area, and IMPi-1 is that one of the previous year. PIMi is import
price of i-area, and PEXi is export price. Usually, in this type of import function, whole sale
price of i-area is adopted as a denominator of the relative price. But, we could not obtain
reliable data. So, export price was used instead of whole sale price which shows the level of
domestic price.

Table 2 shows the estimation results. The function concerning M.East was not estimated
meaningfully. We, in our model, have decided the import value level of M.East as a residual
of whole world import and sum of other 9-areas. Moreover, variable GDP in case of E.E. &
USSR and variable IMPi-r in case of Oceania and S.America were statistically meaningless.

TABLE 2 IMPORT FUNCTION
a b d R2' DW

coef. coef t-val coel t-val coef. t-val
W.Europe -16 8390

2.01l0
inf.

-0.7078
-1.4'164

4.6045
4.4311

-l 1.5890

-27.96t0
3.2069

l.

0.6474
0.6554

0.9270
1.5302

1.6926

2.3609
0.2795

9656
,1:

33.

4.3 :
3.48

4.48

t0.44

9.12

6.49

1.98

0.2962
l.4 t5 l
0.3969

0.3248
0.4034

0.8350 10.31

1.72

2.4:
2.65

2.3C

2.Ei

4.8792
-0.1540

-0.0624
-0.1414
-0.3046
-0.2063

-1.8347

-0.3341

-3.28

-2.08

-0.51

-0.40

-2.78

-3.51

4.79
-2.86

0.990

0.9t7

0.95 I
0.992
0.966

0.909

0.796
0.977

0.E26

.44

.50

.92

.58

.73

7l
.73

.85

.25

E.E&USSR
M.East
S.Asia

E.Asia
Iapan

Oceania

S.America
N.America
Africa
(Note) ln(IMP)=a+b*ln(GDP;+6*1111v9r-r)+d{'ln(PIlvI/PEX)

2.5 Loaded / Unloaded Dry Cargo Functions

Total dry cargo volume of the whole world has been estimated with total export value.

(W_LO)=353s64+0.64ssr*(W_IMP) ... (4)
(s6.88)

R2'=0.995 DW=2.03 Term:1970-90

Next, loaded dry cargo and unloaded one of each area are estimated with export value and
import value respectively as variable. These functions are a kind of converter from monetary
base to tonnage base.

(LOAD) (LD;)=a+b*(EX'')........ ................... .. (5)
(LINLOAD) (IJ!)=a+b*(IMP,).... .. (6)

It is not necessary to explain function valuables, coefEcients and other statistical information
summarized in Table 3 and 4. Load of M.East and unload of Oceania were estimated
infeasibly. They will be replaced with world total minus sum of other 9-areas in our
simulation.
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(Note) (LD):a+b*(DG)

TABLE4 UNLOADED DRY CARGOFUNCTION

L7

a b R2' DW
coef, coef t-val

W.Europe 317301

2892'7

54721

-12817

28',t59

210878

inf.
19106

155869

22173

0.3260

0 9092

0.6496
1.3 844

0.9279
t.462t

0.5666
0.1305

0.98 I 5

16.83

843
9.85

19.56

25.76

17.91

10.42

15.60

10.92

0.960

0.898

0.918

0.964
0.987

o.962

0.919

0.952
0.916

2.33

1.99

t.82
2.09

1.60

2.06

t.4t
l.5l
1.83

E.E&USSR

M.East
S.Asia

E.Asia
Iapan

Oceania

S.America
N.America
Africa
(Note) (IJL)=6+6*16411

(DATA-DRY CARGO VOLUME) Analysis of goods loaded and unloaded international
maritime transport / Ref [5] (aggregate from country base to ten areas)
This important data base has not published since l99l .

2.6 Container Throughput Function

And finally, container throughput function of each area has been estimated. Its specification
is as follows. As seen in Table 5, sum of loaded dry cargo volume and unloaded one is used
as an independent variable in almost all functions. For Africa, GDP is used while total trade
value is used in the case ofJapan.

ln(CON;):a+[b*ln(GDP;)]+[c*In(EXP1+IMP;)]+[d*ln(LDi+1L';1 Q)

In this step, there is a big problem in using the results of these functions directly. Since our
function does not reflect the effect of containerization. The estimated coefficients might
overemphasize the recent trend of rapid containerization. It would be better to use
containerized cargo ratio as another variable. However, such data is difficult to obtain for all
areas.

An easy but untheoretical way is to introduce a guideline regarding the total container
volume of the world in future, and to adjust the volume of each area from function with it.
The guideline we adopted is as follows in which future growth decreases.

Growth rate of world container throughput: 9.5% for I 995-2000
7.5% for 2001-2005

TABLE 3 LOADED DRY CARGO T'UNCTION
a b R2' DW

coef. coef. t-val
W.Europe t26961

65 128

inf.
5839

55985

3 8199

824r
tt2t94
16538 I
39115

0.2501

0.1224

0.7486

0.5135

0. l5 l3
6.t596
1.7548

0.7955

2.6925

18.25

4.80

4.87

23.01

10.93

12.86

12.7',7

13.12

7.O7

0.943
0.871

0.848

0.965

0.915

0.936

0.939

0.814

0.866

0.77
2.19

1.85

0.59

1.40

1.78

1.30

0.99
2.60

E.E&USSR

M.East

S.Asia

E.Asia

Iapan

Oceania

S.America

N.America
Africa
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TABLE .AINER

a Ibltcltdl R2' DW

coef. coef. t-val

W.Europe -54.6760
-3.7400

-11.6170

-28.3730

-22.2260
-20.1250

-l 1.7360

-19. I 120

-16.5680

-48 33 l0

d, 4.tt64
d 0.s563

d 1.0607

d 2,5422

d 1.8901

c 1.7133

d 0.9959

d 1.6054

d 1.4340

b 3.8584

14. l8
5.36

l 1.05

16.04

3 1.56

20.35

13. l5
t6.23

15.31

12.t4

0.954
0.921

0.963

0.989

0.990
0.980

0.945

0.961

0.963

0.953

1.04

1.3 3

0.90
2.12

1.82

0.42

0.83

1.52

0.72

1.20

E.E&USSR
M.East
S.Asia

E.Asia
Japan

Oceania

S.America

N.America
Africa
(Note) ln(CON):a+[b*ln(GDP)]+[c*In(E)(P+IMP)]

+[d*ln(LD+UL)]

(DATA-Container throughput) Ref.[6] (aggregate from region or -country 
base to ten area)

CNOfe 2) In setting our-gtiidetine f6r ttre stuay' we referred to ref [6]

2.7 Dry Cargo Flow Structure

As mentioned above, we need a dry cargo flow matrix of base.year. But, we could-not

ai;.;;;; ;;;h data. Then, we had'to iniroduce a big assumption in which cargo flow

between each area was-nlarly proportional to the m6netary irade flow. A trade matrix

without fuel was made on 1990'92 average basis

There was another problem. Above data of international trade contains_ all cargo w.hicJt i1

""ri"a 
UV "ii;;i"r: Etpeciafiy, a lot of cargo moves internationally in Europe. The.]ack of

a^ia oreJented us from [iuiJin'e tt 
" 

flow by-mode. AII we could do'was reduce the diagonal

.riio'f w gurope and E.E&USSR by 65%, that of N-Americaby 21oh'

Using the estimated loaded / unloaded dry c_argo.v-ector at 1995 (base yeaQ, convergence

forrnriu-*ur don. on the above trade matrii. Iniial flow structure obtained finally is shown

in Table 6.

(DATA-TRADE MATRIX) World Trade by Commodity Classes and Regions / Ref'[3],

international trade by various modes of transport / Ref.[7]

2.8 Container Flow Structure

We could not get an actual world container flow. Then, we tried to make a flow matrix

;;gi,t -W; 
"i, tno* ttre container volumes carried main routes at the end of 1994

"i"8ia1"g 
i" n"fil. But, volumes of a diagonal (inner.area movement) are unknown. So, we

;d; th;il ,p+-u'Jing ratios between traie value and container volume of inter-area. With

i'h;-;";;;-iti"rg"tprt and flow matrix, convergence formula was obtained. Table 7

;h;;;;i;,tiui"ontil,i"i flow structure, which is compressed in seven areas because of base

data.

(DATA-Main Roots Container Movement) Ref,[8]
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TABLE 6 DRY CARGO FLOW / INITIAL STRUCTURE (BASE YEAR l99s)

36.',t2 33.04 21.75

3.22 2.81 4.53

2t.12 4.89 3.25

4.68 l.4I 0.55

35.76 5.03 6.94

7.50 0.39 1.42

t7.99 1.38 3.61

50.40 6.19 4.33

67.35 5.61 9.25

39.2t 2.52 2.78

5.70 34.s2 r7.11

1.04 8.63 2.58

4.20 s.03 2.28

0.99 3.29 1.13

3.53 37.55 32.01

0.60 14.50 0.00

3.86 38.41 33.81

0.38 18.06 14.86

3.34 48.22 39.43

2.08 3.18 4.25

s.s9 5.85 16.24 15.41

0.13 0.74 0.80 1.33

0.40 0.09 0.93 1.

0.20 0.02 1.23 0.33

4.55 2.rl 17.65 3.13

l.l3 0.64 4.04 0.53

t6.25 0.65 5.28 l.

0.99 16.86 30.89 2.

6.97 16.55 13.47 4.

0.15 0.21 1.42 6.

A Simulation Analysis of Future Maritime Cargo Movement in the World t9

3. SIMULATION ANALYSIS

3.1 Base Case

We can conduct a simulation analysis by using the model which is prepared in the above

section. A simulation case will be eiramin-ed as i base for comparison with other cases. First,

the case for the year of 1995 will be executed as a base case. Second, simulations for the

year of 2000 and 2005 will be done for comparison.

In the base case, 1970-92 Trend Growth Rate was utilized to predict the GDP Growth Rate

of each area which is an exogenous variable. Table 8 shows 1970-92 Trend Growth Rate.

The growth rates of E.E. and-U.S.S.R were calculated base<l on the past actual trend_up to
1989]because these areas have experienced large negative economic growth since 1990 in

an efiort to shift to a rnarket economy. It is alsb assumed that the economy in these. areas

would recover to the same level of iSSO GDP by 2005.The annual average growth-rate
durins this stase is 5.l6yo. Table 8 also shows the trend of GDP in the recent past, from
r98}:g2. Acco-rding to this table, the economy of South and East Asia has accelerated while
the economy in the-Middle East and South America has decelerated.

All preparations for the simulation have now been completed. The result of BASE CASE is

sumlnaiired in Table 10. The noteworthy results, mainly concerning East Asia, are as

follows;

TABLE 7 CONTAINER FLOW / INITIAL STRUCTURE (BASE YEAR 199s)

38.61

t2.65

6.09

105.21

4.36

14.36

42.83

9.87

12.65

0.22

1.55

19.83

0.47

0.00

2.62

0.80

4.36

0.4'7

0. 14

13.32

1.07

0.3 5

3.05

1.68

14.36

0.00

0.51

14.48

0.35

7.50

12.93

7.43

42.83

2.62

2.53

81.71

3.05

12.93

'7.6'7

0.97

6.09 105.21

1.55 19.83

0.15 10.85

10.85 180.88

0 14 t3.32

0.51 14.48

2.53 81.71

0.57 9.98

9.

0.

0.

9.

l.
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TABLE 8 GDP GROWTH TRENDS OA annum
W.Eul*E.EulM.Eal S.AslE.Asl Ja lOc lS.AmlN.Aml Af lTotal

1970-92 Trend Growth Rate of GDP

RATE
R2'

2.40 3 86 3.77 4.64

0.99 0.98 0.88 0.99

7 .77 4.10 2.84 3.05 2.64 3 32 3 02

0.99 1.00 0.99 0.91 0.98 0.96 0.99

1980-92 Trend Growth Rate of GDP

RATE
R2'

2.45 3.14 2.65 5.44

0.98 0.99 0.81 0.99

8.52 4.11 2.90 1.72 2.77 2.28 2.95

1.00 0.99 0.95 0.89 0.96 0.98 0.98
(NOTE) E.E&USSR was calculated for 1970-1989,1980-1989

As for the export/import price change rates in future, those will be assumed to be the same
as the average change rates for five years between 1987 to 1992 as shown in Table 9.

TABLE 9 EXPORT/IMPORT PRICE CHANGE RATES
oh annum

W.Eu *E.Eu M.Ea s.tu E.Asl Ja I o. l*S.AmlN.Aml af lrotal
1987-92 average

E)(P.

tMP.
3.68 4.31 7.45 2.02 3.22 4.06 3.22 4.05 2.28 4.17 2.9C

3.76 3.00 3.93 3.39 4.71 2.58 2.42 3.76 2.93 3.82

(NOTE) Export of E.E&USSR and S.America rvas calculated for 1985-1990

(l) In case of 7.8Yo annual high economic growth for the next decade, GDP of the area will
increase more than two times of present GDP and the share of the GDP in the world will
vary from 7o/o to more than l\Yo The share of GDP in West Europe and North America will
decrease. Japan's economic growth rate in BASE CASE, however, seems to be slightly
higher than the actual growth rate observed these days.

(2) Export of the area in the year 2005 will be 2.7 times and import ofthe area wlllbe2.2
times of the year 1995. The magnification is more than that of GDP in the area, namely, the
elasticity values for GDP exceed one(l). The import share of the area in the world will
increase by 8.5%from l4.8oh The export share of the area in the world will widely vary
from 19Yo to 30Yo.

(3) As for the dry cargo volume of loading/unloading, export and import volume of the area
wilf increase 2.7 limes and 2.2 times respectively reflecting the estimation of export and
import. The share of loading in the world will vary from l5.2Yo to 26oh and the share of
unloading will increase from 22oh to 3loh.

(4) Finally, container throughput in the area in 2005 will amount to more than three times of
I 995 and its share in the world will increase from 360/o to 50oh. Container throughput for EE
& USSR shows extraordinarily high values. This is because the figures in base year(1995)
were extremely low.
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TABLf, IO RESULTS OF BASE CASf,
w.EulE.EulM.Eals.AslE.Asl Ja loc ls.amlN.Aml af lroal

GDP LEVEL (1995:100)

2000

2005

lt3 l2t 120 125 145

127 t46 145 157 2l I

122 il5 116 ll4 ll8 llt
t49 t32 135 t30 139 139

GDP SHARE(%) OF THE WORLD & SHARE CHANGE FROM 1995 (percentage)

1995:S

2000:SC

2005rsc

1.8 100.(

0.0 0.(

0.0 0.(

29.8

-0.9

-2.0

33.6

-1.4

-3.0

2.9 1.5 2.2 7.0 13.9

0.1 0.0 0.1 t.7 0.5

0.1 0.1 0.3 3.7 1.0

1.7 5.6

0.0 4.t
-0.1 4.2

EXPoRT LEVEL (r995=100)

200(

200:

l2t

166

93

85

163

266

104

108

120

143

u3 l 15 tzt
t26 t30 t44

l0l
l0l

123

150

129

164

EXPORT SIIARE(%) OF THE WORLD & SHARE CHANGE FROM 1995 (percentsge)

1995:S

2000:SC

2005:SC

1.3 100.0

-0.3 0.0

-0.6 0.0

15.3

-0.9

-2.0

4.2

-0.4

-0.9

45.6 2.1 r.r t.2 19.0 8.7 1.4

-2.7 4.4 42 0.0 5.2 0.0 4.2

-6.2 4.8 4.4 4.t u.5 -0.1 -0.3

IMPORT LEVEL (r995=100)

200

200( tzt 179 108 t2t 147

t52 229 lll t49 223

129 I 19 t24 I t9 103 128

t77 t46 159 146 r l I 166

IMPORT SILA,RE(o/o) oF TIIE WORLD & SHARE CHANGE FROM 1995 (percentage)

1995:S

2000:SC

2005:SC

2.0 t00.(

4.4 0.(

4.7 0.(

16.8

-t.2

-2.0

4.2

-0.7

-1.4

42.2 5.4

-2.2 2.2

-3.6 2.0

5.2

-0.2

-o.2

1.6 r7.0 4.0 1.5

-0.1 2.6 0.0 {.1
4.2 5.9 0.3 4.2

LOAD C-ARGO LEVEL (199s=100)

200u

2005

122

150

u8 r t5 l2r
137 132 146

122

t47

105 t09 127 163

109 ll8 159 272

99

97

t2.t

l5t

LOAD CARGO SHARE(%) OF THE WORLD & SHARE CHANGE, FROM 1995 (percentagc)

I 995:S

1000:SC

1005:SC

.67 I I 4 2 3

0.0

t00.

0.0

6.4

-1.3

-2.5

22.1

-0.6

-1.6

14.8

-l.l
-2.4-1.6

t2

.0.6-0. I

4.2

l5

4.'7

I 1.0

0.0

0.0

-0.2

-0.5

2.7

-0.4

-0.8

l9

4.4

-1.3

UNLOAD CARGO LEVEL (l99$roo)

2000

2005

4I 1 I 2 I I 2:102

108

107

ll6
122

153

ll946

221156

05

107

80

231

114

134 l4l t47

t

l5

UNLOAD CARGO SHARE(%) oF THE lvoRLD & SHARE CHANGE FROM 1995 (perceniage)

1995:S

2000:SC

2005:SC

29.3

-2.6

4.5

6.6

3.0

3.1

6.0

-0.9

-1.9

2.7 22.1 15.2 0.9 4.6 8.7 3.9 100.(

0.0 3.9 -t.2 0.0 -0.1 -1.3 -0.7 0.(

0.0 8.t -1.6 4.1 -0.1 -2.3 -1.2 0.(

CONTAINER LEVEL (1995=t00)

200(

200J

84

68

163 ll21 72 16l

222 ll75 53 199

t92 157

312 249

I 13 t7t t5',

136 230 22(

109

96

CONTAINER SHARE(o/o) OF THE woRLD & SHARE CHANGE FROM 1995 (percentage)

1995:S

2000:SC

2005:SC

15.4 3.3 100.(

-4.4 0.3 0.(

-6.1 0.I 0.(

5.8

-1.8

-3.3

23.3 0.0 3.8 2.2 36.0

0.8 0.3 -2.t 0.1 7.9

4.4 0.2 -2.9 -0.3 13.7

7.6 2.4

0.0 -l.l
0.8 -r.7
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Next, the result of OD flow deployed in the year 2005 is shown in Table I l.

TABLE 11 DRY CARGO FLOW /INCREASE CONTRIBUTION RATE
(199s-200s)

per-mi I I age

w.El E.E lu.B lS.el P.e I ra OclS.AlN.AlAf TOT

W.Europe 20 79

03
-21 -2

34
98 32

4l
ll 4

26 15

46 15

-23

2659
-206
-4 -3 -3

016
13 13 190

0124
1 5 7l
0030
2492
-l I 3

6-75
-l 00
-2-l 0

100
75-37
0-1 I

t4 -19 1

5-l14
18 -8 17

-1 00

-zJ
00
-l -2

00
256
-l 0

00
-4 I
0l
-l -2

t7l
6

38
E.E&F.USSR

M.East

S.Asia

.Asia

Iapan

0ceania

S.America

N.America

Africa

otal 185 155 I1 28 478 114 -39 45 15 7 I 00(

According to this table, approximately half of the dry cargo flow increase during tPS5 
^a1r9

2005 wille handled in Easi Asia. The flow in East Asia will increase approximatelyby 20%.
The main destinations of the cargo generated from the East Asia will be West Europe, Japan,

East Europe & USSR and the North America, the main origins of the cargo carried to the
area will be North America, West .Europe and the Oceanic.

TABLf, 12 CONTAINER FLOW / INCREASE CONTRIBUTION RATIO
(lees-200s)

per-mil

Pu luE I S.e E.A ocls.,q. lN.AlAf TOT

Europe 25

2

8

6l
-l
l0
25

43

173

2861-1102543173
l1-501111
11212104440

-5 12 3 l0 7 17 102 16 s2r

0 I 7 -l 0 -1 -l 5

10170-310-332
14102-110125158
t416-l-3557r
I 40 521 5 32 158 71 1000

M.East

S.Asia

Asia
Oceania

S.America

N America

Africa
Total

Table 12 shows the container floilincrease contribution ratios which are predicted by
container throughput and container initial flow as final output in BASE CASE. Those ratios
represent ratioJoi container flows between areas dJrring l-l-SS p{ 2005 The ratio of East
Asia including Japan is 52o/o. Breaking down this figure,3lo/o.is internal flow of the area,

10% is between the North America and 60/o is between Europe including EE & USSR.

3.2 Results of Induction Test

Next, results of simulation in case of change of exogenous variable GDP are shown in this
section. That is induction test. As main subject in this report is the cargo generated to/from
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East Asia, GDP growth rate in the area is changed in induction test.

Table 13 shows results of the test in case of changing GDP growth rate in East Asia by l%
from 5o/o to 10oA. The GDP of East Asia in the year 2005 will be between 163 and 259 in
case of the area's GDP in 1995 is 100.

TABLE 13 SIMULATION OF GDP GROWTH RATE OF E.ASIA

Export value will be between 249 and 284 if GDP in 1995 is 100. According to the increase
of GDP growth rate, the elasticity of export value against GDP conversely falls This means

t0%9%8%7%6%s%

GDP LEVEL (1995=100)

200c
2005

128 134 140 t47 t54 16l
163 t79 197 216 237 259

SHARE(%) IN TIIE WORLD & SHARf, CHAI{GE FROM 1995 (percent point)
I 995: S

2000:SC
2005*sc

7.(
2.:
5.t

7.0
1.4

3.0

7.0
0.7
T,4

7.O

1.0

2.2

7.0
t.7
3.9

7.0
2.1

4.8

EXPORT LEVEL (199s=100)

2000

2005
t6',
284

158 160 16l t63 165

249 255 261 268 275

SHARE(%) IN THE WORLD & SHARf, CIIAITGE FROM 1995 (Dercent Doint)
1995:S

2000:SC

2005:SC

l9.c
5.4

12.4

19.0 19.0
4.8 5.0

10.6 10.9

19.0

5.1

tt.2

19.0

5.3

I 1.9

r9.0
5.2

I1.6

IMPORT LEVEL (199s=100)

200c

200J
l3l 137 t43 149 155 t62
t73 190 208 227 248 271

SHARE(%) IN THE WORLD & SHARE CHANGE FROM 1995 (percent point)
1995:S
2000:SC
2005:SC

t7
rl.

9.

17.0

0.7
t.4

t'7.0
1.4

3.0

17.0

2.0
4.6

17.0
3.5

8.0

17.0

2.7
6.3

LOAD CARGO LEVEL (199s=100)
2000

2005
159 160 t62 164 166 168

253 259 266 273 281 29C

SHARE(%) IN THE WORLD & SHARE CHANGE FROM 1995 (percent point)
I 995: S

2000:SC

2005:SC

15.2

4.4

10.0

t5.2
4.9

I 1.4

15.2

5.0

t 1.9

t5.2
4.8

I1.0

15.2 15.2

4.5 4.7
10.3 t0.7

UNLOAD CARGO LEVEL (1995:1OO)

200(
200i

132 t37 142 148 r53 159

t71 t92 208 225 243 262
SHARE(%) IN THE WORLD & SHARE CIIANGE IROM 1995 (percent ooint)
1995:S
2000:SC
2005:SC

22.1
1.6

3.5

22.1
2.4
5.4

22.1
3.2
I.-t

22.1

+.9
I 1.3

22.1
5.'l

13.4

22.1
4.1

9.3

CONTAINER LEVEL (I995=1OO)

2000
2005

179 184 188 193 198 202
273 287 301 315 329 342

SHARE(%) IN THE WORLD & SHARE CHANGE FROM 1995
1995:S
2000:SC
2005:SC

36.0
9.2

t6.4

36.C

10.2

18.5

36.0 36.0 36.0 36.0
5.0 6.1 7.t 8.2
7.4 9.7 ll.9 14.2
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the value has a suppression effect on enlargement of share in the world, !n high economic
growth. The volunie ofloaded dry cargo incieases to the level of253 to 290 in proportion to
export value.

Import value will be between 173 and 271 and the elasticity of import v.llyg5ajnst GDP is
neirly one(l). Namely, imports will increase in proportion to demand(GDP) in the area.

Unload cargo levels correspond to import levels.

Level of container throughput will be between 273 and 342 and the level .shows the largest
ratio among six factors ii table 13. In case of 7o/o, total container- tkolghput of Japan and

East Asia Tesults in 187 mil. TEU. On the other hand, 179 mil. TEU was predicted in
Ref.[6].

Among results of simulations, two results concernin-g dry cargo of 570 case and l0% case

were {-weloped to OD flow. Table 14 shows the difference of.cargo flow between the two
cases in 2003. According to the difference of GDP growth rate in East Asia, total cargo flow
in the world will increales bv 292 mil. tons. The difference of import cargo (unloaded) in
East Asia increases by 530 niil. tons and the differencein other areas equally decreases. On

the other hand, the dihbrence ofexport cargo (loaded) for East Asia in each area increases.

TABLE 14 DIFFERENCf, OF CARGO FLOW BETWEEN 5o & l0yo CASE
2005: million ton.

WEIEEIMEIS AIE A Ja ocls.elN.Al Af TOT

W.Europe -8 -17 -3 -2 82 -2 0 -2 -2 -3

-2-3-2-110-1000-l
0 0 0 0 4 0 0 0 0 0

-2-10-1700000
-10 -4 -l -1 184 -5 0 -1 -3 -l
-6 -l -l -l 2t 0 0 -l -2 0

-13 -2 -2 -4 66 -20 -2 -l -3 -l
-9-3-1044-20-4-30

-30 -5 -3 -2 106 -14 -1 -9 -4 -2

-4-10060000-l

42

I

4

J

158

8

l9
22

37

0

E.E&F.USSR

M.East

S.Asia

.Asia

apan

Dceania

S.America

\.America

Africa

Iotal -85 -37 -13 -ll 530 -45 -3 -17 -19 -9 292
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