to be supphed every year. However, 1t 1s not cleal at present if the sand supply w1ll contmue_ :

for a long term. T herefore, it will be necessary to observe the. sand accumulatlon at ‘the
offshore area less than 10 m deep south of Mata de Limén Irlet over a Iong penod of time o

4.3 Depth Model

4. 3. 1 Outlme of the Model

The depth model is to estlmate the water depth change caused by the ,'and \ “hach s
rolled up from the sea ‘botton by ‘wave action and transpm ted by the trddl and Iongehore -
" currents, The sand accumulates where. the waves and currents axe less The outhne of the _
mode! and the pr;mary condtt:ons are dcscnbed m APPENDIX 6 : '

Two calculation areas are selected. One- mcludes almost ali of Caldera Bay, and the.‘ s
other only includes the harbour basm and its 1mmed1ate area. 'I‘he calculatmn procedure is
shown in Fig. VI 24 ' IR ' '

4.3.2 Estimation.Method of saxid Sedimerit if'al'u'mie

The calculat:on area is dmded into seveIaI porttons lhe ave1 age water depth changee
of each portion are calculated by the simulation model. The sand aed;ment volumes axe=
calculated by multlplymg each areq by each annual depth change rate (cm/year)

4.3.3 Reconstruction of the'Actu'al Water .}_)epth Cha'n_ge' g '7

() T rend of the water depth change - . C LT -
The harbour basin and the area around the basm are dmded mto fwe areas as shown
- inFig.VI- 15 The average depth change rates, per year of each area are shown in Flg VI 17.

(2 Reconstructxon of the actual depth change _ e : RS L

Calculated depth changes of each area are compared wrth the actuat depth chan;zes as
shown in Fig.V[-25. It can be seen from this figure that the calculat:on results conform wrth
the actual conditions. Thus, the future depth changes can be accurately eetrmated usmg thts"
mathematical simutation model. : : L h

4, 3. 4 Fulure Estimation :

The depth change rates and sand sedlment volume under each breakwater extensmn
length are estimated as shown in ‘Table VI-7. 1t can be seen- from this table that the sand

sediment rates becomes less as the breakwater extensaon length mcreases The sand v
sediment volumes of each breakwater extensmn Iength are as follows :
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- Breakwater Extensaon L Anh’ual Sa_hd Sediment
SLengtho oo Volume

200 m 412,000 m¥/year
oBom - 10,000 m/year

om0 8,000 m*/year

"sé;(:dn-én“d}.l;’ . R RN . Otishore Wave Conditions

Topography - L : :
“* Tide” - o
" Tidal Current -

. » Flow at Mata da ledn inlet' ‘Calculation of the

Wave Deformation

Appiscatmn of the Current o ' - Cateulation of the Equivalent
_' Samutatmn Modet: " g : <. 1 Deepwater Waves

Calculation of the Wave
Deformation

R

Are actual current condmons .
Ll accurately reconstructed by
the srmulatmn mudal? B

Calcutation of the Wave Height
at gach Intersection of the
Lattice

“Calculation of the Tif-:la|kCurrent .

‘ . _ Calcutation of the Nearshore
T - ' Current -
. Caicrﬂatlon_of the . . ) urre .

. Composite Current -+

Calculation of the Drift Sand
* Distribution Calculation of

~ the Sedimentation and
" Brosion

END-

¥ 'Y_i?24=""i‘?a,""""’?‘-ﬁ°*"‘- Procedure of the Depth Change Using the Simulation Model
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{cm/year)
0

{Sedi mentation}

' Actusl Conditions ~

" Simulation Résults -

{Erosion}

A (55,000 m*)

"B {37,500 m?)

',c (26,000 m*) . l D (72600 m? | . E 27800 m*

" Divided Harbour Areas

Zone

Area (m?)

: Aétﬁa! or . } Annual Sediment
 “Simulation Rata {(mlyear)

Anhual Sediment
“:Volume {mifygar) <}

55,000

Actual Conditions . {. = 0,160

- 8,800

" Simulation Aesults . 0'093.7_ o

5,100

37,800

_ Actuat Conditions |- 01'25

a0 o b

Simulation Rtg;;hlté e . 0.160 -

- '6._'000' -

25,000

" Actual Conditions o 0.136

" 3,400

Taeo

Tota!

117,500

Simulation Results -} . 0,194
Actua) Conditions: - _

" 48,000

Simutation Results RO

- 18,900

Fig. VI-25 Reconstruction of the Depth Change
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5. Optimum Urgént. Counten'nea's_ufee agamstSandSedlmentatmn .

5. 1 Optnnum Breakwater Length

of each year of each breakwater extenslon lengl :
' cases of 100 m and 500 m extensmns in addttton to

agamst sand sedlmentatlon I‘lg VI 27 shows the breakwater constructlon costs, the dredg _
ing costs and- the total. costs of each breakwater extensnon length over the hfe 1me of thls,

project, mcludmg the case where the bteakwater is not extended at’ al]
estimated assuming the most reasonable procedures for the breakwater COHbtl uctl_ 1 and the'_ -
'dredgmg ‘The details: are dascussed in CHAPTERS XI and X From thls flgure 1t is clear

that the most econonucal countermeasure agamst sand sedmlentatlon m the harbom baem :
xs to extend the breakwatel by a length of 200 m SRR : ' ' o

5.2 ‘Optimum Urgent 'CoiintermeaSures '

A new breakwater extensmn of 200 1o in the f-sa-ne dlrectmn as the ex1s_mg breai\watet{_ :
and the dredging of unavmdable sand sed;ment are. recommended A the opnmum" _ﬁ'
‘countermeasures against sand sedlmentatxon in the haxbour baem R :
' The dredging includes not -only the primary dredgmg which w;ll be comple_ ed by
target year, but also the penodlc mamtenance dredgmg whach wﬂl be contmued after, the':‘" -
target year. . - ¥ Tk '
As the sediment volume in the harbour area is somewhat uncertam

. spe 113;_ under

L

rough sea conditions, an expedlent dredgmg program w:ll have to hé execuled Thzs must

be considered when planning the constructlon of fac:lltieq for thls Caldera Port mamtenance
project. Continuous site surveys, concemmg the sand drift over a Iong peraod of,t ne wi
be necessary for a more accurate ethmatson of the sand eedlmentatlon m the fnture :
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- _Tg?ig Vi-8’i‘0tniAmnunt of {_};-:ed;ging Volure for 30 Years: -

e o || Primayor e
CExtension’ e e Dredidng | Harbour Side of
SiEATTS o Maiitenance Dredging © . aaroout wide ol
Length. RN g | the Breakwater

* Dredging Volume (m?)-

o Hatbéur Basin- |~ 'Total_

PrxmaryDredgmg R 0 0

gm | Maiotenancs Dredging . | - 2,571,000 | 564,000 - | 3,115,000

| Tetalr L 2,571,000 504000 3,115,000
| Primary Dredging .- | 72000 | 0 | 7200

| Maintenance Dredging = |~ 642,000 | 465,000 1,107,000

S potal L 714,000 © 465,000 | 1,179,000

| ey | maw |0 | maw

200m |- Maiitenance Dredeging’ | 41,000 - f - 372,000 - |~ 413,000
o metal vl 113,000 812,000 | 485,000
. Primary Drediging | 72,000 [ 0 72,000

“300m | Maintenance Dredging | .- .0 . | 310,000 | - 310,000

CTotal . It 72,000 310,000 |- 382,000

© Primiary Dredging © 0 72,000 0 72,000

e

“joom -~ |" Maintenance Dredging . 1~ 0 | - 248,000 - 248,000
SRR & U Total o o | o 7Zao6d 4 248,000 320,000
_Prim_ar_y:[)_rjedging o 12,000 _ O 72,000

| sgom 1 Maintenance Dredging | - . 0 | - 217,000 | 217,000

 Total T 72,000 1 217,000 989, 000
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CHAPTER VIl PORT FACILITY IMPROVEMENT PLANNING .~~~

The :equn ed type and number of poxt facxhtes and cargo handlmg equlpment and the
tar get vear of the project should be determmed based o’ the' poxt demand folecast T this
study, port traffic is forecast based on the somoeconomlc for ecast and pmt facxhty HT\pi ove
ment pIamnng 13 studled based on the sa:d port tr afflc f01 ecast RO

1. Port Trafﬁc Forecast

1. Socioeconorﬁic Frame 'fo_r the Tr'eff'ie.'_l?-foi:jeezisi_ o

The future p()pulation an{l GDP are forecaqt here as plereqmsues for the port traff:c _
'pr()Jection ; : ' IR

L 1. 1 Po'puiation'.emjection- | |

Generally speaking, lustor:oal data over a long perlod of trme as weH as the most ‘__ecent_
data are required for makmg populatzon pro;ect:ons Populat;on statlstlcs by DGBC as
showm in Table I-1are adopted in thlS study The most recen,t f:gu: es ‘:how the populatlon :
of Costa Rica as about 2.4 miltion i m 1982 The pOpulatiOIl doubled in the twenty yeans ‘froni
1962 to 1982. Paqt populatlon trends an.d pro;ectlons by varlous agenmes s;hould be ful]y
considered in making. the populatlon pl‘OjECthn ' s L ' '

As for the future population of Costa Rlca, ,two agencxes CFLADE and MOPT have
made projections for the years 2025 and 2010, respectlvely as %hown i Table Vll 1.
Historically, the compound increase rate has been gradually decreasmg Generally, popula '
tion increase rates decrease along with econonnc g"rowth and Co ta Rica Is no exceptwn
‘The Costa Rican economy will continue to grow: m the future as d:scussed m the followmg

-section. Thus, we can predict that the compound mcredse rate w1Il contmue to gradually.
decrease in the future. : T B

The future. i increase rate prmecled by CLLADE ehows a gr adual decrease 'Ihis ten '
dency is reasonable. However the. increase. rate proyected by MOPT rema;'ﬁs' the samie
throughout the period from 1985 through 2010. Thls seems unreasonable consndermg the

_decreasing trend. CELADE made three populatton pro;ectmns a8 shown in Tabie VH 1 Case:
B with a medium increase rate seems most xeasonable because 1ts decreasmg trend is most'
conelstent with the actual htsior:eal data, T herefore the compound mcrease rate in. Case B' i
estimated by CELADE is adopted in this study. c T A i

However, the projection base year of the CELADE estimate IS 1980 'As ru]e, the Iatest .
data should be used as the hase data whenever possﬂ)le in makmg pOpulation pI‘O}ECthllS
The latest population data available are . from 1982 ac‘cordmg to‘ “Auuarm Estadlstlr*o de-
Costa Rica, DGEC”. Then, the baee year for the prOJectlon should be 1982 L

Thus, in this study the population is pro;ected using the base year of 1982 and the
medium compound increase rate of Case B estlmated by CELADE I‘ he results of the'-'g )




pro]ecnon are shown m Table V]i 2 and Flg VII 1. Populatmn in 1990 1s pr edmted to bc about
3 nulhon‘ ' - : : : . _

Table VIi-1' Costa Rican Population Projected by CELADE and MOPT

R . CELADEV .. .
: CaseA R ‘CaseB. o CaeC o MOpTH
Year! | dicreass: rate) tMcdtum increase rate) : (Low increase rate) : .
v ,.._:I.ncre_as_g - "Populat_wn X Increase | Population - | ' Increase Population Tncrease
S i | rate(3) 7| {perdons) " ratel%5) (persons} rate(%). (040 persons) rate{%)
19800 2, ol el amsee | s 2,278,506 . | . 2,245.4 T
1985 |+ 2 L8 T 2699508 14 2.595.214 139 2,500.4 1.4
1990 | : 134 12,936,883 | . 13.0. 2,920,733 | 126 2,787.9 1.5
£ 1995 13,308, 939; fnooawe | 3,270,965 1.4 BTN 08 3,18.3 1 115
2000 | 3657485 -] 107 3.595.047 99 3,534,437 9.2 3.465.6 | 15
2005 | 4;018, e ] amanes 1 900 3824238 | 82 3,864.0 1.5
wp 9. 14239367 C B2 403,482 7.3 43081 1.5
2015 -, 747,759 | 8.4 4,548,508 1 . 7.3 ] 4,262,33¢ 6.3 -
20200 5106834 |° 7.6 ) 4838575 - 6.3 - | 4,500,623 5.2 -
(2025 | -9, 453,014 | . 6.8 | - 5.008, 604 ©5.4 4,783,836 4.2 -
Source 1/ COSTA RICA, sswr.mc:ouss ' PROYECCIONES DE POBLACION 1550-2025, CELADE
‘27 DGP/MOPT ..
Note O T!ie m.:ream rate Elgums dermte the Increase over prevmus five years.
'I‘able VII-2 Prmected Popnlatwn o
o ji:;Y‘éar A Populatlon (persons) - Compound increase rate (%)
Cltiesz o zarisie ‘. 2.78
',;1985 Ao ‘"2._56_9.597' ST B 2.58
1990 | - 2,895,381 - - - 2.35
1992 T 3,027,731 . 2.23
T1995 | - - -f- 3,224,405 : - 2.06
2000 | 3 545 017._- o . - 1.38

. “Source : COSTA RICA, ESTIMACIONES Y PROYECCIONES DE POBLACION
- . 1950-2025, CELADE

112 GDI’ 'Pi‘_ojectii_m” |

Ac ual Costa Rxcan GDP is. shown in Tabie I -4. The Costa Rican -economy grew
smoothly through 1979 Costa, R;ca suffered an economic recession from 1980 through 1982:
-.However, the country is currentiy ina perlod of economic Tecovery. In the GDP pmjectlon
--the recent economlc mtuatlon shoiild be fully conmdered
~ Concermg Costa. Rlcan GDP, BCCR atd DGP/MOPT have made pro;ectlons At the end
of 198:), BCCR made a-pr ogectlon through 1990.. On!y the BCCR prolectxon reflects the latest
: _3'ec<momlc 31tuat10n ‘the pro;ected values are shown in Table Vii-3. To confirm the appro-

: _Dr‘xateness, of the BCCR pro;ectmn two other cases, Case 1 and Case 3, are added as

185
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alternatives as shown in ’I‘ahle VH 4, Flg Vil -2 and Flg VII 3 In the table‘ Case 2 is the BCCR
projection. The GDP compound growth rate after 1990 is assumed to be the same as in 1990
in all three cases. For instance, the GDP. after 1990 m (,ase 2 1s pro;ected as:,ummg a.
compotnd growth rate of 2.5% for the period from 1991 through 2000." - L
The BCCR pro;ectton is the most authontatwe and up to! ‘date, 'an, seems to most',
accurately reflect the current economic. srtuatlon in Costa Rica: [‘helefore, in’ tlus study
Case 2 is adopted for the future natlonal economlc mdtcatom Accordmg to the prOJectlon
the Costa Rican ecorniomy should grow steadnly in the: future Per capxta (‘ DP is projected .-
based on the population prmectton in the previous seCtxon .The resul_t__ .1s:_shown in
’IableVIES ' o LUl T e

1.2 'Port Traffic Forecast

In for ecastmg future car go voiume two dlfferent approaches are usec’t and an accurate
CaTgo forecast is made by comparmg the forecast 1esults from the two methods n genetal
‘the cargo volume handled at ports is close]y hnked W 1th the economlc act1v1tleq in ‘then
hinterlands. ' : R : o e o
'Fallowing this, the first approach isa macroscomc method namely, regl eSsmn analyszs
on the basis of commoniy used econorme mdxces such aq GDP ’Ihe second approach isa
microscopic method, nieaning that the throughput of selected ma}or cargo items are mdivxdu
“ally forecast. In the mlcroscoplc approach the fo!lowmg items are cons:dered
(1) Demand and supply ba]ances of - commodttles in'the reglon o
(2) - Trends in producing and- consammg dlstrtcts outside of the reg;on o
(3) Cargo movement and cargo distribution among. major ports on the Pacxhc ancl ﬂttianttc
coasts. :

1.2.1 Macroscoplc Iforecast

As mentioned above, regressmn analysns is generally apphed m forecastmg cargo
volume. The historical total port cargo throughput at the Ports of Ca]dera and Puntarenae
cannot solely be used for the regressmzl analysns because it has fluctuated greatly bv year..
Instead, the total national port cargo throughput in Costa R1ca ig’ adopted in th:s analy31s
The correlation between total port cargo volume in Costa Rxca and GDP for the perzod from _

1966 through 1984 1s shown helow, and the future total nattona! port cargo throughput is
estimated usmg the equatlon : :

Y= 349. 35X — 387, 796.31 . (R 0. 975) o - .

Where X : GDP i in Costa Rica (unit million colones at, 1966 conetant prxces\
Y : Total cargo throughput in Costa Rlca (umt tons) R
R Correlatlon coefficient :

188~



" .Table VII:3 ‘GDP Projected by Related Agencies
L T et ' R ' Unit * million culon_es.

CoBCCRY | DGP/MOPTH

e ¢ £ 1966 consta W pric Q) | Crowth: :( £ 1968 constant prices) - Growth
-oristant. ) s - 5 .08 )

qe80 e T R 96478 S ¥ &
CARBE 9,420.6 ~2.26
L B IR RIS ERR IO 89477 - b o235
Cae8 | 9180 L 83T 95418 B R Y
C1gss L ogdg62 ~09 8,780.3 : 2.50
086 | o9sae9 . . 12 ooof 100248 250
weT- | 0Ts08 ) 22 - 10,2755 2.50
T ARRREES 11111 V'S U IR & AERES B 10,5324 250
1989 | tozmd % 26 o W77 1 - 250
1990 v Cies210 .o 24 | 11,0656 250
wer |t ek SR 11,342.2 2,50
1992 T R C) - 16258 250
1993 o R R L 11,9164 | 2.50
wod | o 12,2143 , 2.50
e R 12,5199 - S 250
1996 1 _ ERRE L1287 2.00
ey | T ke 131838 200
Tiges ) T | b 1ass 2.00
B T B 1 138194 C200
ca000 TR 14,1649 2.00
w001 : 14,519.0 * 2.50
2002 p o ' 14,882.0 250
2008 7 R o 152540 : 250
Cao04 156354 2.50
SR005e [ 160262 1 250
06| - - 16,426.9 12,00
wT | 168376 2.00
B R R ) 17,2585 2.00
2000 | S S ~17,690.0 2.00
B 1 e S e b 18,1322 200

_ Sdurée' B BCCR -
21 DGR/MOPT
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 Tuble VIE-4 - Alternative GDP. Projections - -

Unit:; million colones

-.GDP | Ammal GDI’ S Annual S GDPL Ammal e
(at 1966 constant Growth " (at 1966 conistant’ | Gr owth __(_at' 19 nt:} Growth
prices) Ra_te_(;o_ 1 - * prices) | Rate [ pru:es} Rate (/ )

Year

w963 | seary | 24 ||| sear ) ima
1984 | 92519 34 95130 | 632 |- 92519  _'3_.4_'
1985 | 9525 | 30, | e4ze2 | <09 | - 92082 | 0§
1986 | 98164 | 30 054090 | 12 SEPET X 27 K R BT kR
1987 10,1589 |35 ] erses -] 22 b 93014 )05
1988 110,565.3 40 ] w0 ] 27 b 94383: ] 05
1989 | 11,0090 G2 | gm0 26 | 094855 0 L 050
1990 | 115044 | 45 | . 1052000 24 oo 0 95829 o 0507
1991 2ot a5 | tog8aes {25 [0 95806 | 05
1992 | 125631 45 0536 0 L2510 ocaess | 05
1993 | 13,1284 a5 11,3300 |- 25 98767 | 05
1994 | 137192 45 CAL6132 )25 p o e7es0c |0
1995 14,3366 45 119035 -] 250 L 9m3r o lv05e
1996 14,9817 45 122010 25 Cogzast |05
1997 | . 156559 45 b 128062 b 250 o 987TLE . 05
1998 163604 ] 45 | 128188 {250 . esng. L 65
1999 17,096.6 45 ] 131393 |25 | 99706 08

2000 17,366.0 45 134678 - | 25 | 100205 | 05

Source : Data for the period {rom._ 1984 through 1990 are from BCCR

Table Vii- 5 Proge-:ted per Cap:ta GDP

GDP at 1966 constant Pmulatmn - T " “Per capita GDP o
pnces {(million col()nes) : (000 persons) .~ - | (000 colcnes/person) o
11990 10,521.0 - ' C 28954 | ses |
1992 11.053.6 30277 S 3.65

1995 11,9036 32264 o p 0869 i
2000 13,467.8 b 454500 | 380 T

Year
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To d1v1d the above total cargo volumo into cargo vo]ume on the Pacific and Atlantic
coasts, the futute'-shAre of the cargo volume on the Pamfu, coast is caicuhted The following
two cases a 'tudled in thts sectlon _ L

Case' A Where the share is. the qame db in 1984

C’lse" B ~.Wheze the share w:ll g1 oW untll 1990 at 1he same rate as it d:d from 1982

BRI through 1984, and then 1cmam constant after 1990.

f‘or Lase B the correlatlon betwcen the share of the: Pacnflc coast ports and the vear

is shown below S : : :

: ef'o."oss*i X + 51 -1’5_ o (R = 0. 961)
e_alf{._min_us._1900_:; SN : . :
' : Y' : ’I‘he share of cargo volume handled at por ts of the Pacific coast
(to the total cargo volume of Costa Rxca)
S R Correiatxon coefﬁment '

Howexe \ Seems that the share grows unr edlistically in Case B Thus, asa moderdte
cstlmate in: thls report the: average value. of Case -A and Case— B is calculated and adopted.
' Accordmgiy, the total ¢argo volume on thL Pacnﬁc coast i xs obtamed as shown in Table Vil-6.
I—Ioweve: it should be noted that this table mciudes the cargo ‘volume at the Por ts of Punta
Morales and FERTICA Theqe volumes’ shouid be deducted from this table to obtam the
B cargo volume dt the Ports of Caldela and Puntarenas

_Tablé..‘\fll.—('i ~Macroscopic Forecast

£ R T The Pacific Coast Ports
e “GDP at 1966 Vgos:aCRlcan . o _
- Year . | 'constant prices .Vor argo Share (%) Total Cargo
S i1y olume _ -
{million colones) (000 tons) _ Volume
S b e e e RO Cage- A Case-B Average | (000 tons)
(Aciual)'“" R I o . '
2119800 0] 0 9,647.8. 0 B2TOLT ' o 22.5 628.1
198 SRR VLY RN SEU 11V . 238 7170
(Projec Q)i | e e ' :
1985 | 94262 | - 2,9052 238 26,0 249 7234
“Tee0 . | 108200 | 3287 | 238 | 390 314 1,032.3
”'1"9_92"5' SR B _:"'1_1"_1,'053.6 ol 34738 ‘238 39.0 Jid 1,080.8
1995 11,9635 03,9707 23.8 C39.0. 314 1,184.0.
'_2000 ':34673 e 43172 . (238 25.0 - 314 1,355.6

..N'ote '1) ‘Bh'u‘e .:"I‘he sl\are of the cargo \olume handled at ‘the Pacific coast ports in the total cargo volume in Costa
~ " Rica. :
o &) (_,ase_-A I Where the share 1s the same as in 1984 ’
- 1.23) Cdse-B .1 Where the share will grow until 1990 at the same rate as it did from 1982 through 1984, and then
Sl remain constant, a[ter 1940, .

~193— .



1.2.2 -Micmsc-opic Foreceet P

The car go \rolumes of the maJor commodity 1tems and commodlty groups are fm ecast"i:
individually consldexmg actual cargo volume an d future pmt development m the futur' '-**The :
details are piesented m the followmg aeetlons : D ' T

1) Grain LD : : SE Sk e
W The procedure for pro;ectmg the volume of glam nnpozt for' human consumption 1s :
shown in Fig.Vli-4.- The total 1mport volume 1s de "rmmed based on the Loneept of b'llancmg
| 'demand and supply that is consumptlon and pI oductzon m the natlon GI am consumptzmi
is divided into 1) such human consumptlon as cleaned rzce be*ms. white corn and whedt, an(l '
2} such feed eonsumptlon as ‘yellow: com aud Sorghum e : P :

First, future ‘human eonsumptlon is estimated usmg the followm equation

Future Human Consumptlon = Present Human Consumptlon >< Inm ease Rate ( C}' L
Where C Increase rate of human cou&umptmn

P Populatlon mcrease rate - e

i Per capita GDP. increase rate. . : S T

" E : Elasticity (the values of E accordmg to IFCES are ’IS follows) L

a) for cleaned rice 0 05
b) for wheat o :07,_(}5‘
‘¢) for beans - . =0:30

~d) for' whi_te cofn. L :—"0.20'

Second, feed coneummon is pro;eeted combmmg the JSI pro;eetxon fre om 1 a3 th;ough" '
2000 with an average annual merease rate of 3. 45% w:th the CNP pro;eetion from 1983' _
through 1992 (refer to Table VI-7).' S i i e

Third, local production from 1993 through JOOO is esmmated as shown in I‘ able ,Vll" o

In the grain import projection, the CNP statistics by agrxcultm al year are usecl m-;thle _.
study. The statistical period of port cargoes by MOPT: are by calender year However ; there_} -
is little difference in cargo volume between CNP and-MOPT data’ as for the past -wheat" _
import volume shown in Fig.Vil-5. Thue the CNP StdtkSthdl data are used thhout any. '
correction in this study. : - v S S . i

The required grain 1mpoxt volume by year is then calculated uemg the followmg-_
equat:on Cae T NEIE :

Required grain import = ‘Human 'g'falﬁ"'coh'sﬁiu‘ption':"'-"'-
C i Feed gram coneumptlon L
o Loeal gram pr oducuon

Consequently, grain lmpmt volume is pro;ected as shown m Table Vll 9 PdSt lmDO_ﬁr.':-
volumes and future estimates are presented graphleally in Flg Vll 5. 'Ihe gram wh1eh is




Increass rate of . -, -
¢ - populstion gp} -

" Increase rate of

per_c_apita GBP-{f)

i .-_"." !

= In;creasg_r_a‘t'_é}of '_ :

C=P+iE

R e_la'su_ci__w]'

N Rk Present con
UL By grain

sumption

_-.'11 . .

. Estimated consumption
: 'by Ql’ﬂin - T

Estimated - -

B

grain production
" by graia- |

" Raeguired import
- volume by grain
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Table VII-7 Grain Consumption Projection

| Human CO“S‘"“P“O“ b Cansumbtion "

ear AT . 5_ :Whitf? Whea t : 7_:_Yello'w Corn
C . L co Loy BT L and Sorghum

1984 | 426,400 | - 115,200- | 22,900 . | - 63,400 | 104,600 | . 120,400 -~ |
1990 502,100 | 183,500 | 26,500 | 73200 . | 121,300 | - 147,600
1992 508,600 | 139,800 | 27,700 | 76,200 | 127,000 |' 157,900
1995 569,300 149,000 | 29,400 | 80,700 | 135,400 | 174,800 |
2000 | 640,900 | 164,300 32, 300 87,000 | 140,200 | " 207,200°
Source 1984-1992 : Direccion de thﬁcamdu del CVP B L B
1993-2000 . )ST

| Cloaned |

ane Beans .
Rice e o

Table VII 8 Net Gram Productmn Volume Prmectmn

vor | o | gt | we | e |V [
1981 | 280,600 | 129,000 | 21, 700_ B _’63 00| 18,100 | - 48,500
1950 159,200 151,700 25,600 © {72, 5007:*_._] . 26,200 |, 83.200
1992 | 382,700 | 160,000 .| . 26,600 76,1000 | 27,500 | . 92,500
1995 | 434,500 172,200 | 29,500 81,500 | 32,500 118,800
2000 544,000 194,500 | 34,900 | - 91,400 42,6007 ] . 180,600 -

Source 1984-1993 : Direccién de Planificacién, CNP
1694.2600 - JST

Table VIL-9 Projected Grain Import Volume

Feed. | -

Human Consumption *~ - | Teed
SRR ,::quj__smnpt;on_'_. :

Cleaneéd =~ - o0 D0 White s -
Rice . Beans - :

Year Total . SRR

S _ | Yeliow Cora - |
B g “Corn Wheat_““ wand Sorghum .
1984 | 159,700 | — 1,200 71 100 | 104,600 ¢ 53,8007 |
1590 -\ 161,100 T 900 800 | 118,500 | 38,000 |
1992 166,00 |  — 1,160 - 100- | 127,000 : 37,900 . |
1995 158,900 - L = -”135 400 23,500
2000 149,200 - - =] 14, 200 RN
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' lGrain"}:mgdr‘tyt;!dma}“ e

©(o00tons)

LEGEND

Totatl valume

Wheat volume by CNP

Wheat volume by MOPT

Wheat

o]

{Agricultural Year}

. 'l-i'rﬁzi:,l"t 8 T B S o A B It e B
Co1979 96 - 'BD . . ‘85 '80 . '95 2000

‘Fig. YII-5. Grain Import Forecast
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currently 1mported through the Port of Puntarenas wall be 1mpo: ted through the Port ot |
Caldera due to the superannuatlon of Puntarenas pxer T g :

(2) Automobﬂes e R = L o
Total automoblle 1mpo; ts in. Costa Rlca m(,ludmg automobxle lmports handled dt the

Ports of Caldera and Puntarenas rapxdly mcreased up to 1980 How ver, aftet that Costa }
Rican automobile imports drastncally decreased due to the ECODOD‘HC reoesmon and the hrge E
customs duties imposed ‘on 1mpot ted automoblles (refer to Flg V] 6) ERE

~ However, Costa’ Rica is presently Lmdergomg an economto recovery, and when the
domestic economy recovers the. large customs duties: on 1mported automobtles may byi_
reduced to the lower. tariff levels wlnch were char ged befme 198{} Thus we assume that
automobile rmports w1ll increase. in the future T : : S

The correlation between automobtle unports and GDP fot the perlod tt om 1%9 through

1980 can be shown as follows ' E Lo

1= 4925X —21, 821 (Rf 0906) S
Where X :GDP {unit: 000 colones at 1966 constant prtces)

Y : Automobile import vo]ume (umt tons)

- R ; Correlation coefﬁcmet :

In caleu}atmg the above equatlon, of course, data after 1980 a e excluded The future '
share of the Poxt of Caldera in the total automobz]e 1mport volume in Costa Rlca is assumed
to be the average share of 67 196 of the penod from 1969 thr ough 1980 Consequently the
future automobtle import volume at the Port of Caidexa is forecast as shown in lable Vit 10

Table YII-10 Automobile Import Forecast B
_ , S ' {Unit = tons) -

. Caldera and _ - Limén : T
Year Puntarenas - and © | ©Total.~ . 1w
(share %) - -~ Moin ‘ : e
(Actual) - _ : ' R A
1970 _ 5,467 Co LI s B5TTT
(83:1)- . R L
8,019 S PRI A
1975 (57.2) 5.993 N __-,_14-01_2._ o
15,279 FIOVIEER DRI PR
198o 155 ,4,953:17_ S go.?g?_ IS
- 1,816 e e
1984 (65.8) 2,507 R 71323_ RS
{Projected) . L 7 . R
20,100 g ai S I A
1990 ©7.1) _ 9,900 I 30,000 - -
1992 21,900 SA0,700 0 o UB2,6000 .
. o (67.D) ' R AR
2000 29,900 - R 14,600 - | 44,5007 -
' 67.0) ' ' b il

Source of Actual Data : CUADROS ESTADISTICOS SOBRE SECTOR TRANSPORTES, DGP/MOPT
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(3) Irou and Steel o Lo L e :
The flow chart for the 1ron and steel unport foxecaqt 13 sho nin Fxg ‘_ll 7_ As _een in
this figure, fnst the national i iron and steel consumptlon ss estrmated The mport volume
at the Port of Caldera is then forecast using the. shaxe of the port in the na 1]
National iron and steel consumptlon is obtamed usmg the followmg equatlon based on
I‘lg Vii-8 and Table VIi- 11 s S : T '

_ Yh 22.64 X —32. 32 (R 0 765) » o

Where X Per capxta GDP (umt thousmd colones per person at 1966 constant prrces}
Y ! Per caplta iron and steel consumpt:on (umt kgf/person)‘-'.f-w i

R Corrélation coeffxc;ent R TR :

To analyse the relation between per caplta GDP and per c' _1ta ir on and teel consump
tion, data from 1969 through 1980 are used and data aftel 1980 are not used because these ale'
" influenced by the economic recesswn durmg that urne Total future _1onal rron aud eteel
consumption can be obtained by mult:plymg per cap1ta coneumptron from the above equa-
tion by the future national. populatlon There is no steel plant m Costa cha Thus ,_all
consumption must be 1mported o S L T - :

The share of ‘the Port of. Caldera in ndtxonal 1ron and steel nnports hds fluctuated in the
past. The average share of 54 59/ ’r’or the last 16 yeare from 1969 through 1984 lb ddopted
in this study.. S L LT L T e e SO

Consequently, iron: and steel 1mport volume at the Poxt of Caldera is forecast as; shown
in Table VII-12. The historfcal volume of- 1ron ‘and steel lmports and the future pl o;ectlonb
are presented graphically in Fzg Vil- 9. e BT

(4) Fertilizer

FERTICA which is one of the two Costa Rlcan fertlh.»;er compames operates a fert:" izer
plant at Puntarenas. Most Costa Rican fertrhzer is produced at thrs plant Thus, almoet all '
the country’s fertilizer exports are shlpped from the Pa(:lfxc coaet FERTICA has 1ts oWn :
private wharf facilities where femltzer mater:als and products are. loaded and unloaded

As large vessels cannot- dock drrectly at the FERTiCA wharf fertlllzer cargoes are
carried by barges between the FERTICA fac;htles and the ldrge vesseis wh:ch anchor :
offshore, : - - :

1) Imports : o o ST
In the past, fertilizer imports have rarely been handled at the pubhc Ports of Caldera and
Puntarenas. Such 1mp011:s have sometrmee been han. led ina spotty way at t _
volume has not heen sxgmflcant Thus, almost all of the fertrlrzer nnports have been handled
at the private wharf of FERTICA; and thxe s1tuatnon is expected to contmue in the future _
Nonetheless, the fertilizer handled at - the FER’I‘ICA facilities results m l’.d! 1ff 1ncome to
INCOP. The futuire fertilizer import cargo volume lS forecast below EAESS
In est:matmg future fertilizer 1mport volume it 1s assumed that fertlhzer 1mports WIlI__ .
increase along with the pI‘OdUCUOH increase of such bas:c grams as I‘iCE, beans sorghum and S
yellow and white corn. SEP.‘:A hasa plan to mcrease the domet;tlc productton of these basaci .

~200~
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o .Fi'g. VII-7. Flow Chart of Iron and Steel Il_ﬁpurt Volume Projection

3 Tﬁbl_e, VII-]i . Actual Iron and Steel Imports

| Yedr

© National Iron

© . -and Steel

- Import- Volume?
" {tons)

" Consumption
| - {kgf/person)

Pér capita
Steel

" Per tapité GDP
(at 1966 constant

('000 colongs)

prices)

Imports through
Caldera and
Puntarenas (tons)
(share %)

85,015

3.23

45,623
(52.4)

e AT T

4429

"3180 :

43,072
' (49.4) -

Cpaesa |

L60.02

1

430

99,190 .
(66.9)

1984

- 3.81

' 53:185 N

(40.1)
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Table vﬂuiii i’rﬁoie_éfed_ I_fdn and S‘té;:l-ziimpéfté} R R S

Year | - The enﬁi_r’e 'r-l'z-ztioi_}' : : ThePortOfCaldera L Ao -r
1990 S Ma000 - b Te a0
1992 COASZ000 830000
1995 165,000 . -0 90,000 i)l
2000 - 190,000 p o 103,800 o ol o

2025
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graing at an annual mcrease rate of 3 61 for the permd from 1983 'hrough 1992 .Ttus V:dter.
of increase is esttmated to contmue through 2000 in, thls study
1982 is selected as the base year for the pro]ectnon'

1980 through 1984 The share of FERTICA m the nattomt fertihzer 1mpont Vol )me m the'
base yeax is assumed to. be 82%, the ave1 age value fox the same peraod : A(,cordmgly : the

to the I‘mal Report of the Feas;bﬂlty Study of the Second Stage Expansnon Pro;ect at :'the '
Port of Caldera, JICA, FERTICA intends to e‘(pmt twenty percent of its. total fertrhi:_’
exports through the Port of Caldera when the port is renovated T herefore, fertutzer export
volume through the Port of Caldera is eshmated in- thxs study based on: *he FER’I ICA plan

‘Furthermore, it is assumed that the total fertlhzer export volume of. FER I‘ ICA will’ reach
_elghty thousand tons in the year 2000 The est:mates are presented m T able VH 14 and

Fig. vil-10. : ' ' SR N ;

(5) - Other general cargoe’s'-

1) Imports - _ T _ :

© QOther general cargoes mclude processed foods such chermcal products dS rubben prod
ucts, chem:ca] medicines’ and plast;c products paper' products, bagged.._cor_ glas'swa__te_s, '
metals other than iron and steel and’ automobties There has- been a comparatwely close
correlation between national other generai cargoes an ¢ GDP over the }ast slxteen yeats The
future volume of national other general car goes can be estimated based on th:s conelation
The share of.the Port of Caldera in the nat:onal other gene:al cargo volume wdl mcrease in .
the future because international trade thh ‘Asian countnes and the Pamfzc coast of Amer-
ican countriés is currently i mcreasmg and will progress further m the future. T he pro;ected .
national other general cargo volume is ‘thus divided into- the Pac:ftc and Atlantlc shares

The correlation between the national volume of other general cqrgoes and GDP 15 shown
below. SR : '

Y= 158.29 X — 239. 3 (®=0 938) | |
Where X :GDP in Costa Rica {umit : mllhon colones at 1966 Constant pnces)
Y : National other general cargo volume (umt tons) ' o
R: Correlatlon coefficient oo
The future share of cargo volume on the Pa(:lf ic coast in the natmnl other generai cargo

volume is calculated based on the data from 1976 through 1984 'I‘he correlatlon equatlon is.
shown below. ' : - :

S204—



' Table VII-13 Fertilizer Iruport Faréc‘ast .

(u-mt tons) -

~Costa Rica | The Pac:hc coast

Teso . - 130,590 - | 7217
U980 o see | 83,620
’ (Prolected)"'_.' IR P
U990 | 132,800 | 108,900
REEST R 142,600 © 116,900
1995 158,600 130,100
20000 189.300 155,200

P J.'Table VII 14 FERTICA I‘ertihzer Export I‘orecqst
L (unit : tons)

FER’[‘ICA Fert;llzer L‘xport Volume
: _Tﬂt_al , - The Port of Caldera

© o Year

RIS _{;xctual) o ) o
I8 1976 - ©o82.261 | -
'[_1981 o es06 =
1o 1984 : 27470 ' -
17 (Pro;ected) A L . ‘
S 1e90 - 48,000 . 10,000
1992 ¢ ] 53,000 10,000
L1995 4 eze00 Lo 12,000
2000 [ 80,0000 - {. - 16,000

i {Cargo Vaiame: tons)

: ,0
Total exports ., -~

The Port of Caldara
‘W-#O

="

T T "|, b SR St SO SN M AR M -
,"11970}72 ‘?4 '76j“ a2 '34 ‘86 BB 00 '92 'S4 ‘96 '98 3000 (Year)

hg VII-}O Fernhzer Export Forecast .
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Y= 0.572X — 30.83 f}? 0 596)
Where X Year mmus 1900. - R B T
Y. Tne share of other geuelal cargo vo!ume on the Pacmc coast that is dt the
~ Portof Caldéra - e ‘
R : Correiatlon_coe_fflcient :_ g

Consequently, tho othe1 gene; al catgo 1mport volume at the Po:t of Caldera is obtamed
as shown in iable Vii- 15 and Fxg Vﬂ 11 : ; '

Table VII 15 Other General Cargo Import Forecast '

o T ational The port of Caldera
Year . 1 Tota! ' '
L B -'_(tons,) b ‘Share (°o b Cargo Volume (tons)
(Actuai)? : __Z e e B
1970 668'526 IS AR N R S _204 851:' S
1975 898,881 4.8 o 133,208
1980 1,345,062 | 6.5 | - . 216
1984 1,175,471 ‘ 16:9° S 198,157
(Projected) _ B o - LT
1990 | ra426000 | 207 07 T2040000 0.
192 | 1,510,000 | 218 0| ¢ 329,000
1995 CL645,000 | -0 235 b U800
_ 2000 ] 1,892,000 - o 26:3 . L ._498 000
Source 1): CUADROS ESTADISTICOS SOBRE SP,CTOR ']RANSPORTES DGP/M()PI e .
Note : Cargo volume at the Port of Caldera’ mcludes lhat handled at the Port of Pumarenas in the pﬁql L
2) Exports

Other general cargoes mclude coffee, bananas, rice cement lumber and wood products
fruits and vegetables, beef and other ammal meat. _There has been a cloee correlat:on*
between the national exports of other. general cargoes and the GDP for the last three years :
Based on the correlation, the future national export volume of: other generai cargoes can be .

“estimated. The estimated natlona] volume is then broken down mto the Pacxf:c and Atlantlc
shares. o . SR IR R
The correlatlon between the natlonal other generai cargoes and (zDP is shown below

¥ = 207, 6X'—'1 557’ 280 (R 0995) SR

Where X : GDP in Costa Rica (umt mxlhon coloue% at 1966 constant przces)
Y : National other géneral cargo volume (umt tons) BRI
K Correlation: coffaclent :

The future share of the cargo volume on the Pacnfic coast in the natxonal other general ;_'
caego volume is calcuiated based on past data 'I‘ he (:01 relatlon equatlon based on the past

a6
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trend for the period from 19?9 tht ough 1984 xs shown below

Y= -0531X——3995 (R' 0652)

Where X ! Year minus 1900 ; : _
Y : The share of other genex al cargo volume on the Pacxflc coast that IS at the '

. Port of Caldela '
R Correlation coefﬂc:ent

Accordmgly, the ot her gener’il cargo expmt Volume at the Pmt of Caldera is ‘obtamed
as shown -in Table Vil-16 and }ng Vﬂ 12 : '- g :
- Part of the rapldly mcreasmg exports are bana : i

According to INCOP about 92 thousand tons of bananas are scheduled to h shxpped through :
the port: w1thm 1986 S : : - SR

Table VI[-16 Other General Cargo'ﬂxi;gjrt" Fofe'ca'g_tf : f: ;

National - *1he Port of: Calder_
Year Total b . -
: (tons) Share (%) - ~Cargo Yoiu
{Actual)? - LA SRR
1970 671,425 - 11 3 T
1975 973,610 | . . 45 S 43 934 i
1980 948,990 - 2.0 cosen
1984 - 1,260,112 6.2 L, 668‘*5-_' TR
{Projected) o = REIS - 3
1990 1,563,000 7.9 _;_j'j123,500_,’_'_'-, :
1992 1,722,000 8.9 153,300
1995 1,975,200 10.5 STy 2 R
2000 2,440,000 1320 b Tiloeadg, me' TR
Source 1): CUADROS ESTADISTICOS SOBRE SECTOR TRANSPORTES, DGE/NOPT | R
Note : Cargo volume at the Port of Caldera lucludes that tandled at the' Port of Puntarenas in thc past

(5) Containerized Cdrgo R et R e .
' Part of the general cargoes are trarlsported in con 1ers. In thxs sectwn, the contazner-.
ized cargo volume of general cargoes is projected 'Po céfgoes other than gra' ': bulk and
automobiles are taken to be general’ cargoes in this %tudy S
The flow chart of the contamerized cargo. volume forecast 1s shown m F1g Vil- 13'
Detailed past data concermg mdmdual commodlty 1tems and thelr respectwe contamem?ed .
cargo volume are not available, However contamerx?ed cargoes totallmg 2"‘ "'452 tons 'fox
import and 26 760 for export were handled at the Ports of C aldera and Puntareas m 1984 '

lagg~
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) Flg VIHZ O_thef .G_e_neralr Cargo Expm;t Forecast

o F‘bi he contamer fmecast flI'St the ultlm'ite contamenzablhty ratm P, is calculated:
'Base cargoeq fm the pr o;ectlon of contamel ized cargoes, which are part of generai cargoes,
dre’ sh__. in Table \’l[— 8. The contamenzatlon su1tab1hty of each commodlty is classified
accordmg to the foilowmg cIass:flcatxon : ' '
A Cargo smted for contamerxzatlon _ :
B Item contamm "both cargo sunted fo: contamerlzatnon and cargo not smted for
o _1t_éiﬁéri?z'ation OPERELRIE T
5 C _Cargo ot sunted for contamenzatmn
: ‘he"hkellhood that mdlvxdual cargo 1tems will be contamenzed also varies by cargo

o ,_base argoes ate evaluated in Table: VIE 18 based on the;r su1tdb1hty for contame:
tmn and thelr trade mutes The overall contamel 1?ablhty of each commodxty is based on

_;'209'.—_'-'?_ o
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: 'pab!eVI-l'? 3 Actual '_C.jol'}taiheriz'é‘d_:catgo Volume .
(Imports) T R o

L Genera] Cargo Volume:. e i .. -Containerized Cargo : :
Year| ftong) Largo Volume | Containerized | Number of Contatinérs
e ol Ctons) | Ratio (%) ' (TEU).

1083 a2 s | 18| 1am
(R T I R 7 A HES O S | 2,406

{Expoi_'l: A N
N RO R ‘Containerized Cargo
N ueuerdl Cargo Volume_-- e — & :
Year|. - (tons) T Cargo Volume { Containerized Number of Containers
R T ke ] Ratio®d) | (TEU)
o3} - ”‘i39 '922 e ':23.,436 [ T 1,764
{1984 | {_183 892 '17‘{Ah§f 26,760l 16 ] . 1,678

‘Source DGOPF/MOPT

A combmatlon of these two evaluations as shown m Table vil- 19 If th:s tablei is apphed to
'_commodltv comp051t10n ‘at: ‘the” port in ‘1983, the ultlmate contamerlzabﬂity ratio P,,1 of
-gener al cargoes in. total 15 apprommately 75% fo: nnpm tsand’ 60% for: exports
_ Next thie futute c0ntamerlzatxon ratio at the port is calculated based on the ultlmate
contamerizablhty ratlo P,,, calculated above using a Eoglstac curve The basic equatlon for
the iogistxc curve approxmlataon of the growth of contamemzatmn is as fol]ows
7 .P- 1-!-}2:“ al
Where P jZI-_ Percentage of CGntamerxzation by mute at year ¢
LB Ulumate contame1 1zab111ty by route which is defined as “percent age of
S contamen/atlon by route at the fuily containerized stage”
EERRTof A parameter
S Year
o Cidy 'Ixme lag in years :

Usua!!y, the values of parameters C and fo and the staltmg poml of t are obt'nned based
on reg:esemn analysxs of contalnerlzatlon m the past However, such exceptional circum-
stances as shown below should be fully c0n31deled at-the Port of Caldela
1)y "Data on past contamet uatlon IS availabie for only two years.

_ 2) I‘he contamerlzed ratxo for export unexpectedly decxeased from 1983 to 1984.

) I ’Ihe tendency of contalnerlzatlon in the past cannot be’ assumed to contmue in the
o ""'E_future w;thout any. change because the operation of. full cont’uner shlps between the
Pbrt of Caldela and Europe has been suspended

o .:“"2_1.'1_.—5-: .
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Thus,. the :

llowmg approach is adopted m thxs study

’l able l’ll 20 Wthh are Caleulated by regression ‘analysis based on the past
6 .ontameuzed shlppmg routes between Japau and various developmg

_ '_--contam r shlps has been suspended Subsequently, the suspenslon will- delay the
_ '_contamerlzation at the Port of Caldela by -about five vears in the future compared to
, the 1magmgary contamenzatlon ratlos - '

: '.-'i‘al)le:ll_ll-ﬁ_l) _ 'Velu_es& of _Pa'rameters.'C and t,

e | teear
SO wmperts” | 0.720] T 130
| Exports - | 0.64-] 13

_ The t:me progressmn of the calculated contamer;zabﬂxty is shown in Fig.Vii-14. Conse-
quently,_the future contamerlzed ratlos contamenzed CArgo volume and the number of

'contamers at the Port of Caldera are projected as shown in Tdble Vil-21 and Table Y[i-22,
tespectlvely ' e :

(7) Sugar R > S : :

The sole Costa Rlcan sugal plant LAICA zs located at the Port of Punta Morales., The
-'plant has lts own prwate pier: for sugar expm tatlon Sugar exports will also be handied at
'the port m ‘the future “The estxmat;on equatton is as follows :

Sugar export volume ' Sugar cane area (ha)

v X E\cport volume per hectare (tons/ha)

I‘he crop area 1s estxmated usmg the correlatmn with the year The correlation equation
is as follows S -

SRENIY "X_- 0. 381X+ 2. 122 (R = 0.928)
Where X ’teat mmUs 1900 | '-

100 Y.The sugar cane crop‘area (‘000 ha)
R i Correlation coefficient

o g The :prOEe;Ctetl expmts are sh'owo ir_ll —’_I:‘a'ble ViI-23.

a3



Tal':_u_i_e_\i_ll-m: VPr.bjzaéijéd ﬁquté&it_t_éiiaéﬂ .Ca;g_():__ Vﬂ_l_l'!m(}. L

EX PORT"“)

Year -

{General Cafg’o
e

Volumne
Atons) -

Co_u_tamerued

RURE

Cargo Vo!ume

Ctmt'lmel ued

(tons)

Numbcr of
Cont _ rs

(Actual)
71983
1984

139,922
| 183,892

1

2 2 s
s |
UGS

("I EU)

LG8

(Projected)

1992
1995
2000

163,300
219400 7
338,100

Bl
395

LTV

4100“::!
© 86,700
184600

5,010 |

7050

P

Year

General Ca"rg'o
Volume '
{tons)

Ratio -

Containerized

(%)

| Cargo Volume

Containerized |

3 _(toﬁs) '

Number of
Contamem
(_TE_U)

. (ALtuai)
1983 -
1084

"

202,732
251342

ny

e w
Cesas |

Codos |

(Projected) |

1992
1995
2000

412,000
477,000
© 601,800

293
532
ns

120,700
353,800

1

}19536"
"2245@
3324@

Source 1} CUA‘DROS ES’I‘ADIS'I‘ICOS SOBRY SECT OR TRANSPOR’E ES DGPIMOPT
23 : DGOPF/MOPT .

. Tab!e VII-22 Numher of Loaded and Empty Contaiuers

Unjt» TEU

Year

Expc')rt/lmp_ort

' Loaded

__E_i_'{,lp.ty.

Total

1992

Export
Import -

'3, 340;;5
10,680

o ’I‘ota_l :

14,020

17,340 000

21,360

2000

Ex péri

hﬁp{)’rt R

15,010
35,280 ¢

23,230

38,240

Total

53,250 -

23,230

76,480

10; eso;?é B
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" Fig VIFl4 Containerizability Time Progression

Tahie VII 23 Sugar Export Forecast

' 'Yea'r_"... _

_ Export Cargo Velume :

(tons)

Sugar Cane Crop Area

. (1000 ha)

- (Actual?

1980

sl

72, 430
. 58,000

2.2
31

: iProjected)' -

1992

1995

2000

- 85,300 -
88,100 -
92, 500

B 371
©38.3
40.2

T _z'._‘_sf‘ffcargé —.Fﬁr‘eéaétfsﬁnﬁhéry oy

As a conclusmn Table VII 24- shows a summary of the cargo forecasts I‘:g Vil-15 is a
.'comparzson of the (‘argo volumes obtamed by the macro and micro forecast methods
B descrlbed in. Section 1 2. There i8 scarcely any. dlscrepancy between the macyo and micro -
| 'foreeasts Hereafter, in thxs study, the total cargo volumes handled at the Pmt of Caldera

N m the target years ae forecast by the rmcro method are. adopted
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LEGEND

Macro Forecast
 wiee w m—a Micro Forecast

{ear)
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1984 '85 86 '87_ ‘88 ‘B3 '00 '91°'02 ‘O3 '94 ‘G5 'G5 ‘97 ‘93 '99 2000

Fig. VIELS Comparison between Macro and Micro Forecast Results

| 1 .3 stimation of Calling Ships

Ihe number of ca!lmg shlps is estl,mated accordmg to the procedure shown in Fig.VIi-16.
ln the analvsxq of the exxstmg statxstxcaf data we made the foHowmg three simplifications :
(1) ' K.Sl”'ps are clasmfaed into the Ship groups shown in Table ViI-25.
(2)__ ‘ :,Port of Caldera are claes:f;ed by individual commodity despite
the fact that many ‘of: them actually carry vanety of commodities.
(3) SthS are assumed to load or unload a Sole specxahzed commodity although most of
ihem actua}ly load or unload a Vanety aof commoditles
'I he actual numb_' of cai]mg sh1ps in 1984 is shown in Table ViI-25. based on the monthly
statlst:cai repoite of INCOP The ‘actual loadmg,/unloadmg volume per ship is obtained
analyzmg the data of the MOPT statlstlcal reportb in conjunction with the above data. The
'results are. shown in the same Table VII- 25 The past 1oadmg/unload.ng volume per ship has
been 00 small however, lt is tending to increase. The increase rate from 1983 to 1984 is
about-ll 6/ This ‘point- be shou}d consxdered The Shlp size of cargo ships 2]l over the
_world i"as;'not changed drastlcally over a long permd as shown in Table Vi-26. Thus, we
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asstune that the shlp size of the slups whu,h cali at the Pmt of Caldera w1ll mcreafe at the
same rate that cargo shlps are mmeasmg m size’ thl oughout the world
The projected number of callmg thps in 1992 13 show m Table ViL- 27

" Picjected . o aewat o b ':. Ar.\uaﬁ

Cargo Volume - . L Cargo Voiuma Vol 2§ Nursber of Callmg Sh]ps_. -

by Mejor Commed-.w o BRI hy Ma}m Commudlty" I by S'mp Gmup B

" simphification

;"_’"df of | - Estimated o L l..'A vl
hip Size * Losdingluntoading | 4] M@ :

Volume par Ship- 'Loadlnglunloadlng \lolume e

by Ship Group o Shio by, St Grove
: -_Trends of : g0
L_— _ 'Loadmg.’umoadmg Vo!umei-' LR S

’ per Shlp by Ship Group ’
3

Estimated Number of - : - o
Cailing Ships s Note, Mam{ ﬁhlps whach call at tha ?ort uf Caldera actually Ioad e
) “or unload 2 vanetv of cammodities. chever, itis assumed_ o
" that each: ship Ioads or- unloac‘ss on!y one. commodny it

-this anatvs]s L

by Ship Grovp

“Fig. VIF16  Estimation Procedure of the Nuimber of Calling Ships
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‘I‘a‘ole Vll 26 Warldmde Trends uf Ship Size

o Nuinber of Tntal Gross 'lonnage ' Ave;age Sl\lp Size B Increase Rate
Year | ghips | (OGRT) - | o~ (GRTJslnp) :

1950 28,694 . 67,400 | U ZsM9
wss | =817 | TadM 2563
| 1060 | 31,768 | 88,305 - | . 270
1965 35,15 86,589 a3 T
1970 43,813 TR R e L
1975 | 52,989 106,857 |0 a0 o TR0
1980 @0 | owsam o - | o218 | 1085
Tlest | 64192 | w2885 | - _'2,,_2'2_63_2:“-"' A a0

Source : LLOYD Staustlcal T1b!es : : ) :
Note :Present ships include cargo and fzshmg boats othet than m! {ankers and ore bulk can 1ers

Table VI1-21 Bstiniated Calling ?Ships in '1992

Ship Slze Rank

Ship Group '~ Ship Tvpe | o WD - Number of Calling Ships |

Number

ek

General Cargo Ships L e~ e L2
, . . ~w : | g o
W~
. 0~ e
Automobile Carriers R ~-10 - | SR 190"
R I (i RN CHRT N B
Container Ships = BRI T R SO R
' ' 20 ~ 30 RN 1 LU |
Grain Cargo Carriers B RV (| B J
' 10~ 20
20~ 30
L _ _ 0~
Fertilizer Cargo Ships . |~~~ 10 :
.Passenger Cruisers B : S '_ N E S .18'_.?-&

02 =1 & N R LN

et e
YO
W e b e 00

—
wd

i
-
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