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PREFACE

In responsc-to the request of the Government of the Republic of Chile,
the Japanecse Government decided to' conduct a stﬁdy‘ on the Project for
Development of .the Ports. of Valparaiso and San Antonlo and entrusted the
study to tho Japan lnternatlonal Cooperatlon Agency (J I. C Ay, J.I.C.A sent

“to Chile a sLudy team headeq by Mr. Katsuhiro Suzunai, Senior Adviser; The
Overseas Coastal"Areér Development Institute of Japanf (0,C.p.T), and
'comprising expebﬁs- of 0.C.D.T and Pacific Consultants International from
September to December,_198?f ' :

“The team had diséuséjons 6n the projéCt'With the'officials concérned of

- the Goverﬁment' of -Chile and. conducted  a- f;eld survey After Lhe team
returned to Japan, further studles waere made and the present report has been
prepared. _ ‘ o _ _ '

1 HOpe that this report'wili serve'fof the-devé1opment of the Project
and_'conﬁribute to  the prémotibn of friendly relations between our two
countries. _ R . _ | |

_ I wish to express my deép-éppreéiation to the officials ancerned;of
the Govermment of the Repubiic of Chiié for their éiosé éoopération extended

to the team.

August, 1986

/;,J,é Auite.

Keisuke Arita.

President

Japan International Cooperation Agency






Letter of-TPansmittal- _
August, 1986

Mr. Kelsuke Arita

Preeidehfi_Japan Infernationel Coopefetion Agency

Dear giry _
. [t 15 mv grcat pleasure to submit herew1th to you the Study Report on
the Development Plan of the Ports of Valparalso and San Antoqlo. _

' ThlS repore' Jncorporatee the resulte of etudlee which 'Phe Overseae
Coastal Area Development Inetltute of Japao dﬂd Pa01flc Consultants Inter~
_national have 301ntly earrled ouL aL Lhe reguest of the Japan Internatlonal

Looperatlon Agency _ : _ L
7 - Regardlng thle progect .oer .tudy team conducted ﬁhree eefies'of Field
_ suvveye, one of which took place from September 2l Lo December 13 1985; to
' collect a varlety of data 1nclud1ng data concernlpg natural conditions.
Based on the flndlngs of theee-eurveys as well as. on the data and 1nfor?.
meLlon co]lected and analyses in Iapan, we -have formuiated Development Plans
‘ and Immedlate Reetoration Plens for lhe Port of Valparalso and San Antonlo,
and a Restordtlon and Improvement Plan fer the Port of Valparaiso,

h' We ‘believe that the Development Progect of the porits as proposed in
 thie repor will . prOV1dc an effectlve _medns o oromote the economic
development of the Metropolltan Reglon and of the entlre natlon and the
:prov1 1on of aeelemlc Faellltles as proposed 1n thls Peport 1e an’ urgent
matter: to eneure the’ natlonel seﬁurlty con51der'1ncr tne SelelC r}sk
' IL is my great pleasuve to. heqr that the Ch)lean Government 1ntends to

commnis %10“ ‘a fea81b1111y study and a de{alled de81gn study for this- progect
| elng fundlng which wx‘l “be pPOVlded by the WOr]d Bank I hope that these
studies WllL begin very soon 80 Lhat the bPoJth can be 1mplemented as soon
as :poeetble‘ ' . '_‘ :

_ On behalf‘oflthe study-teem Let me exprese my heartfelt thanks o the
variouf agen01e 'of the Chijeen Government for the generous cooneratlen[
;eeel tenoe and waem’ hoepltalltv whlch were extended to. the study team durlng

our etay in Chlle



Our thanks are also due. to - ghe Japan - lntevnat1onﬁl Cooperatlon Agoncy,
the Mlnlstry ol Transport, Lhe Ministry oF Porelgn Affairs and the anaue&c
Embassy in Santlago for- Lhelr valuable adv1(o and supponrt durlng Lhe fLe]d

surveys and the preparation of this report

Yours faithfully,

LU

Katsuhiro Suzunai

 Héad,_Japanese Study Team

f@r the.Developmént‘Pquéct

of the Poftsfof Valpéraiso'and
- 8an Antonio

(Senior A&viser; The Overseas Céastal

Area Development Institute of Japan}
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RECOMMENDATIONS

-1, f'TheJPoft Plang may have to be alteredein the Puture based oh'FﬁtﬂPe

Feonomic Changes

Ourhbrepoeed port plens“for both porte:have beeh”prepared by'stUdying.
:Lbe pdst deveiopment in the hinterland, and by assuming. future soeloeeonomac
=00nditl0ﬂ8 and qo o, However, the economic activities in the hanterland
'are conetantly changing,. and the entlre Chllean oconomJ, 1nclud1ng the
Iact1v1L1es at the porLs, is deeply 1nf1uenced by the world economy.

. AN A .q, therefore, important to keep Lrack of future economic. changes
'anditoereVise-the port plan or take other steps, as necessary.

2;  ‘Necessity of Eaﬁly'Implemeﬁtation

IL is expected Lhat contalnerlzatlon in both pnrts will grow rapldly in
the future, and the risk of 1arge earthquakes will continue. _

' _ Therefore, port faC111t1eq wnich. are severely deberlorated and out—
‘dated : and Wthh have lower aselsmlelty as . '1dent1f1ed, from. the fleld
1nvest3gau10n, should be reconstructed or replaced early 1n the development
' project in an, effort to prov1de more modernized fa0111t1es with greater

ase1m1c1tv a8 s001 a8 reasonably pOSSlble
3,  Coordination between Port Operation and Construction Works

'The_sﬁort—term_deveIOpMenthlans (Restoration and Improvement Pléns)i
for beth‘bbrts inciede censtruction werks within the present boundaries_of.
=the ports | _ ' : | |

: Thue constructlon works ‘and ong01ng port eperatlons ‘must be carefully
coordlnated 850 LhaL the conutzuctlon works do not 1nterfere w1th the regular

dally actlvltles at the ports.
L, Review ef'the_Structual'TypeS of therméin Facilities

_ lhe purpoee of the prellmlnary etructural de51gns presented in this -
_study is to determine the b351e structural types ‘of the maln fac1¢1t1es to
'make & Pough estimate of the congtruction costs for economlc and financial
5ana1yses.:

Preliminary de81gns are carrled out based on. the soil 1nvest1gat10n

)



which the Study Team conducted {n-1985 and | on'dv&il&ﬁio"data.frmn.past
investigations{ However, as the qcope of the soil JnvesngaLions conducted
“to date is limited; the structural Lypeb of the - main faci}itlcs should e °
peviewed based on more detailed soil 1nvest1gations prior tx) Lhc ugtual

construction works.
5. Project Financing

The:prbposed'long-term pfbject*is a larfé'séal-'undef¥aking which-ié
cru01a1 to the future devulopment of the nat1onal cuonomy of Chllc  Both
~ the prxvate and the public sectors W1ll be 1nvolved with varlous aspects of'
‘the development pr01ect ‘H _ _ _ |

As . the devetopment plan, pdrtlcuiarly tle COnstrugtion of the éseismic_
fabjlltleg, is a 'nattbr of natlondl aecur]ty and #ell .beihg," .may - bp
approprlate to uub51d17e Lhe proaect to some extent ublng funda Trom the

national budget
6. Possible revision of the Port Plans Based on Additional Date

The pfopbéed'pdrt'plans Haﬁéibeenffofmulatéd.bﬁéédrph daté collected
during'theisite‘Squeyé and on othér'aVaiiable dééa“ Fépeéiaily,'ldng'tnrm:'
observation data concernlng natural condltlonq such as w1nds and waves . have
been used in dGSLgnlng both the 1mmed1ate and the long term plans.

}bwever, the available’ data, part1cularly for Lhe Port of San Antonio,
is not really SUfflClenL hUo, 1t is of the utmost 1mp0rtance to continue
regular site observatlons at both ports, and the port p1anu may have to he

revised qomeuhat based on addlnlonal data.

(@
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OUTLINE OF THE STUDY

1. The background of the Study

Chile  is known as a country of fSCEnie: beauty 'Qith veried coastal
.natural features. It is also known as an eafthduake~proﬁe couhfﬁy, part of
.Lhe circumnpan Pac:flc eatthquak@ belt. The earthquake Whieh occurred neer
_'Concethon in central Chile "in May 1960 and brought Unpreoedented "tsunami"

' damage to. Japan, 18, 000 Km away, is still fresh in our memories.

Moro recent]y, on March 3, 1985;'at'about 19:50 hours, an earthquake'of
'magnltude (M) { T occurred in the area near the capltal Santiago, and
_Valpafalso"in__Central Chlle, and caused. severe damage to the port of

Vélpafaiso and to-the'port of San Antonio, both nationally important.

The ports of Valpdralso and .San Antonlo suffered con81derable damage,
'port iac111tles 1nc;ud1ng wharf embankments vere: affected produ01ng cracks_
d'and tllting forward quays and cranes " These ports, together with Quintero

-(Wthh wae not damaged by the earthquake;, aredthe main terminals handling'
“maritime commerce Tor the principal centere of pPQdUCLlOn and consumptlon 1n
:Reglon Flve, the Metropollten area of Santlago, and 1mportant parts of
Reglons Four, Six Ehd'SeVen' Because of their importance‘to the national
economy, 1t 1s 1mperat1ve that these ports be prov1ded with the capacity to
.fulflll demand foramarltlme commerce as soon as p0531b1e To meet these
short~term needs, it has: been dec1ded to seek qu1ck solutlons that will
1mpose minlmal canstralnts on the varlous optlons to be considered in

~selecting the beet 10ng term development plans for these porte

_ The Government of the Republlc of Chlle requeeted the Government of
.Japan to prov1de tochnlcal cooperatlon Ln the rehabllltatlon of Lhe damaged'
porL fac1llties and in plannnng the future development of the ports. The
' Qovernment of - Japan dlspatched ‘a prellmlnary study team to comply with the

request. The prellmlnary team declded that the study team would conduct an
'7'1nveebigation of the damaged faellltles and perform a survey to gather data
'lFor thc formulation of a rehabilltatlon plan for the damaged facilities as

'well as a Master Plan for the comprehen51ve long term development of the

portu.

O



2. Purpose and Study Me thad

The purpose of thc_utudy is to formulato a, dovclopment progect for the

ports of Valparaiso and %an Antonlo.

The plans involved in the development project are summarized below.

Port of . | - Port of .

Plans to be formulat?ﬂw_MWW_HV§{P§?3150 4 San Aq}gﬂ}gnw
'Immedlato restoratlon Plan _ 'j()-. S "(}

Master plan ' 'Qj. : : ' :(j
'Restor;;;gn aa&”"”vi“““”"f .

impfoyemeht pian: A ) _\)

A natural conditions survey, data collection and analysis. were
conducted and hearings and discussions were held. " In addition, the tcam was
fullv--able to exchaﬁge 'opinibus and. views. with ‘Chilean counterparts

throughout the course. of the Study
3. Participaﬁts in'the Study

1) Study Teéam

Team Leader :_Katsuhiro-SGZunai“ __The Overseas Coastal
R Area Development Tnstitute
of Japan . (OCDI)

:Yasuyu“i.Nékéyama . OCDI
Yasunori Shibahara - 0CDIL
E131 Yasudaﬁ" ' oCpx
| Takashi Yanase ~  0CDI
Yoshiharu5Sédaha£su - ocpr
Shinichi Inoue . IGLDI'_ _
- Shigezumi OnbgaQa _ Pacific Consultants
R : :gInLernational (PLI)
Nobuo Ide: . BCL
Toshib Yamaéa - 'lPCf'_
Akira Ichihara' =~ PCI
 Yuichi Kaji . . PCI
Yoshiaki:Terashimﬁ o fPCi“'

'Hiroshirinoue B ' t PCI-;:

RO
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{MTT)

Ministry of Publlc Works
(WOP)

The National Plannlng Offlce
{ODEPLAN)

.Ministry of Economy

-ThenCﬁilean Port Enferprise
(EMPORCHI}

MIT

The Maritime Territory Direction
and Merchant Marine (DIRECTEMAR)

Adviser to the Commission

EMPORCHI

‘DIRECTEMAR

EMPORCHI

- MoP
MTT
MOP



EMPORCHI S

’ Iﬁah LeiVa:G‘ ' Manager,'Port of'Valpdtaisé

" Patricio Toro F. ~ Manager, Port of San'ﬁntbnio
Jaime Sanchez ' -
JulioIFernandei

Enrique Koplow

JICA Experts

Setsio Noda ' Miﬁistry of Transport (MOT)
Yasuo'TakagaRi ' . MOT o '
Nobuaki Ohtsuki MO'T
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CHAPTER T BACKGROUND OF THE COUNTRY

-1 Goncva]

- Chile is locaked in Lhe aouthwe L extremlty of %outh Amerlca
;It is situatgd hetween latitude 17730 S, and’ )6 32'S., and longitude 66 30!
W, énd'?Soﬁdfw. The'ﬁotal‘length'of the:country from 1ts northernmost par*
”to.its sontherﬁmost part is 4,270 km, and’ the avérége breadth fEOm cast to
west 18.26. ki, With a total area of ?Sé'thduSéﬁd kmz, Chile has 11 275
'mllllon 1nhab1tantb, dccord1ng to a popuLatlon census taken 1n 1982.

.. Chile is bordered by Peru. to Lhe north and by B013v1a and Argentlna
{(the Andes Mountains) .to the cast. Lt faces the Paclflc Ocean to the west
_(refer to the map on. the inside LOVGP) _

: Chile's climatic chardcterlstlcs aexve Lo divide the country 1nLo 3.
oepdpate areas. One of those nglons thends from Lhe northernmost part tO'
_ 30° 5.L. and is comprlsed maany of desert areas with v1rtually no annual
rainfall._-ln the lower latltudes, the heat in this area is relleved by the
. coid.Humboit'ocean'éufrent on  the coast This reglon is rlch in mineral
resources such as Lonper" iron and Trock salt

The central reg:on 1nclud1ng the metropolls of Santiago, has a temper-.
ate clmmate W1ih 5ome ralnfall in - the winter, the climate resembles that
of " the Méditerranean_area. The genLral region plays a major role in the
Chilean economy ﬁithf thfivihg agricultﬁre and. cattle ‘breedihg. Mineral
?LbOUICQS buch as PODDEP and coal are also located in this area. :

- The area south of 35 S.L, is characterlzud by. prevailing westérly
.w1nds wath a great dgal of rainfall throughout the year- The area south of
40° S . L. has a recorded vainfall of 2,000 mm per year. In addition to
=agricultur and LatLle breedlng, the southern Peglon is noted for its flour-

o

lshlng Forc%try 1nduotry. -1t is also Tavoured with marine resources.
Although the temperaturé.-oftén. drops below zero degrees céntigrade, the
climate'of-this fegion is rather mi.ld for.its la;itﬁde due Lo the infiuence
of the Humbolt currcnt ' “ |

Chile cxpcrlences a large number of earthquakeb since it is 81tuated 1ﬁ
the pen P301P1c earthquake belh (Refer to Fig.-il 1- 1). Exfensive move-
ment in the earth's srust oceurs in ths area slnce the Contlnental Plate is '
grddually allpplng:below Lhe P301f1c Plate. .Japan qnd the western coastal
 area of Nb?th Amerlca are also gusceptlble to earthquakes 51nce they are

'1ocated in arcas w1th 81m11dr frequent movement of the crust of the earth.

I—r]f~
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Fig. I-1-1 Earthquake Map

Chile experiencéd a severe earthquake near Concepciqn in May 1960,
In ?-‘]arch_‘].985-, aﬁ:o"th_eb ‘strong earthquake occurred near Valparaiso, followed
closely by the e'ar‘t.:hqﬁa.ké in Mexico in July 1985. Earthquakes of the magni-
tude expér'ienced-'an these. occaéions are a recent 'phenomena deage caused
bo the Ports of Valpqralso and- San Antonlo during the March 1985 earthquake

are the 1mpetu<s for thlS study.



I-2 Social Conditions

(1) Organization

administrative and internal govevnment pUrposes, thg country is.

For _
and- these, into provtnuo For the purpose:of IOCaL

divided into regions, _
subdivided 1nLo communes. {Fig. [-2-1,

administration, the provinces are
Table I-2-1). _
The regional, provincial and commun&l govcrnment gystems are hicrav-

cthally atructured At the head of oach PL?10H s ddMlHLbiPﬂLLOﬂ is the

Intendant, who is in charge of directing and adm1n1btrat1n? the Reg 1Dn and

is advised by a Regicnal Council ol Development and a Regional Becretariat

of Planning énd Coordination.(Fig. 1-2-2)

The government and admlnlstrataon of c1gh prov1nce are entrustbd to a-

Governor, who 1& subordinate to the Reglon11 lntendan whom hc Penrgbeuls

He is a351sted by an Advisory Technical Lomm1ttcc and by_ a Pr0v11c34;1
Councii, _ _

In charge of communal government is the Mayor, ass 1sted bv'a Communal
COhnLL? of Development and by a Communal bccretarlaL of Planning and Coordl—_
nation.
The basis of the system is the commune, since it is thére that 5rgén»
. ized participation of the community takes plaée. Within the éystem, the
Ministries act in a decehtralized: way _by_ means.'of Regiona}, 5ﬁjlisterial

Secretariats,
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Table I-2-1

.PolitiCal—Administrative'DiVjsion of

Chile .

- - i . l. ) Ayl 5
REGTON “caprran | eeovinens oo CAPIRALS
——kegiogfi S Arica ?ri;g
) uique
Tarapaca Igquique Lquique . q .
’  Parinacota .. Putre
" Region 7T T T T T | Tacopilla 'lacogilla:.
Fagasta | Antofagasta Antofagasta
Ant0§agasta Antofagas e Loag . catama |
" Region 111 T T T  Chianaral ‘Chanaral
Atacama Copiapd -Copiapd 3 Lopigpo-
| Huasco o Vallemar
Region IV } t“"#“'éiqpi- ) Coquimbo
Coquimbo La Serena Limari Ovalle
Choapa e Jllapel
| Region V T Valparaiso Valparaiso
‘Valparaiso Quillota Quillora

San Antonio

San Antonio
Sam Felipe

Aisén del Gral. Coihaique

C. Ibanez.del Campo

Valparaiso San Felipe dé Aconcngua:
Los ‘Andes : Los 'Andes
Petorca La Ligua
. Isla de Pascua ‘Hanga Roa
Region V1 - L Cachapoal Rancagua
Libertador Gral. Rancagua Colchagua San ‘Fernando
Bdo. O'Higgins ' "Cardenal Caro Pichilemu
Region VII . - Curicd Curicd
Maule Talca Talca Talca
' Linares linares -

: Cauquenes Cauguenes
Region VIIT Nuble - Chillan:
Biobio Concepcifn Concepcidn Concepelon

Arauco Lebu :
Biobio Los Angeles
Region IX Temuco Malleco Angol
Araucanla Cautin . Temuico
Region X Valdivia . Valdivia
Log Lagos Osorno Osorno
Puerto Montt |Llanquihue Puerto Montt
Chiloé Casiro
Palena Chaitén |
Region XI Aisén S Puerto Aisén

Gral, Carrera
Capitén Prat
Coihaique -

Region XII
Magallanes and
Chilean Antarctic

Punta Arenas

Ultima Espcran?a

; agallanes _
Tierra del Fuego

Antartica’ Chilena

‘Metropolitan
Region

of Santiago 'Santiago

A.M. ‘de Santiago
Chacabuco '
Cordillera

Maipo

Talagante -
Melipilla

Lto,
Santiago
- QGolina

Talagante

Chile- Chico -
Cochrane
Lolhatque

Pto. Natales .
Punta Arenas
Porventr
Miliiams.

Puénte Alio
San Bernardo

Melipilla
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Fig. 1-2-2  Government Structure and National, Regional, Provincial and
Municipal- Administration



(2} Land Use

Close to 69. 6% or 526 Lhousann km
l and moun!,mnou% areau." of Lho mmmning

‘of Chile's ‘total land, arca of'756

thousand km2 is comprised of descv
2 (2 2%) is used for agrluultur 1?9 thousand km

land space, 17 thousand km
thousand l\m2 (11,1%) is uLillaed Tor

(17.19) for cattle breedlng angd 84

forestry.

?87 6" thousand kmz-of the Lotal land
also 1nc]udeb the lund to be uscd For

avea 1s used for agriculture,

fForestry and ?anchlng.- This figure

potent1a1 development in these areas. of the total 1and area lund used io;

ranches holds the largest per(entaga at f12.3%, in second’ place.ls forestry -

with 20.5% and land under cultivation is 11.5% : (Refer to Table 1-2-2}.

Looking at the dlulrlbutlon of arable and 1rr1gatcd iand by dlffelent _

regions, the- area south of the Tth région has a great deal-of 1dnd bﬂlLﬂbLL

for land cultivation totaling 75.6% of the total cultivated land area.

Taghle I-2-2 Land Breakdown

SPECIFICATION . _ ' xn? %
Land under” cultivation T B 33,178h '11.5“
Natural pastures ' 108;540 37.8
Improved pasturés . . : S 11,154 4.5
"Forestry plantations,'forests'& serub under exploitation 15,231: 507
.Natural forests & scrub under exploitation ' | 44,273 15.3
Steriie land (arida stony or saudy'ground, sand dunes, {° 69,478. 24.5
ete, : _ o ' '

hand under indirect use (buildings, canals, etc.) | 3,738 -] 1.4
' TOTA T — . R -
. TAL : . - _ 287 592 100.0

Source: Natlonal Agricultural & lecsLock Censu% 1975 76

" The central reg10na1 area between thc Santlago mPLropolltan dreu and
the 8th region comprises 80.4% of the total Arrigated land. {(Refer to Iahle
IZj) - : S
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Table I~2-3 Arable and Iprigated Area by Region
{'000 hectares)

- ARABLE ~ [RRIGATED | PERCENTAGE
REGION R - - ' IRRICATED
ARFA (%) 1 AREA | (%) (%
1 to III 3603 1 23.4 | 2.2 f 64.4
W - 125.1°| 3.8  71.8) 6.8| .. 57.3
v | s3] 4er] o 7y 7.3 o s0.
Métropoliﬁan Region. : 171_1 IR 5.1 155.9 | 14.8 91.1
VI ' _. - 2108 | 9.7 205.8 { 19.5{ . 64.0
VIl | sp7.8 | 15.8) 301.8 ) 28.6) . 57.7
VILL | 731.1 | 22.0 | 184.6 | 17.5} = 25.2
CIX | ©722.9 ) 21.84  28.3 2.7 3.9
%o xir . 531.4 | 16,0 5.9 0.6 1.1
TOTAL - | 3,317.8 100.0) 1,055.3 | 100.0 |  ° 31.8

- Source;_ National Agricultural & Livestock Census

(3) Populatlon
~Chile's total. populatlon at the end of June 1985 is estlmated as 11 858

thousand with an average aﬂnual increase of 1.71i% over the 1ast 10 years.

i The current urban populatlon comprlses roughly 83.1% of the total popu—
;laflqn.. The cqncenLratlgn of the populatlon in urban areas 1is phenomenal.
:The conceﬁfration has been consistently- growing gince the 1952 census.
 Migratioﬁ'6F the Pufal'populaﬁion is predominantly to the Santiago Metro-
 pol1Lan Roglon and to the pro&1nces of Concepc1on and Valparalso.
: The pppu]atlon flow into the Santlago metropolltan region is partlcu—.
ably notable{' The average growth rate_of the popuiation in this region
.duping'thc last 10 years is 2.344, which is much higher than that of the
:national'ﬁtdtal. ‘ Sanﬁiégofs current population is © 39.3% of the total
popﬁlatiaﬁ dfzthe country. Refer to Tablé i—z—u for Chiie‘s population by .

region for the past 5 years.




Table I-2-4 Population by Region

(Unit:, Thousand.peoplg);

_ 1980 - 1981 | 1982 1983 1984 -
1 Region 239.2 245.5 273.4 - 25704 - 263.4.
11 ﬁeiian 313.1 | 319.6 341.,2 329.1 | 333,91
I11 Region - 198.7 301.7 C184.1 509¢l _31?-95:
iv Region O 416.5 0 42007 419.2 S48 0 A372.2 )
v Region 1,231.0 1 1,251,9 ¢ 1,204.7 - 1,294.8 :1,316.2
Metropolitan Region 4,264,5: "4,372.7 4,294.9 4,5?2.3-; 4,672.7 |
vi  Region. 5675 566.3| . 585.0 579.37 - 586.0
VI Region 706.9- 712.2 723.2 727,50 73504
VILI Region 1,473.9°| 1,496.1| 1,516.6 1,537.5 | 1,558.7
IX Region ' 657.4 662.5 1592.9 671,31 675.7
X " Region 863.4 868.2 843 .4 888.7 1 .- 899.3
XI ‘Region 63.4| ~ 66.2;  65.5 69.1 70.6
XIT Region 108.7:|  -110.5 132.3 114.4 CL16.4
Total 11,104.3 | 11,294.1] 11,275.4(c) | 11.682.3 | 11.878.4

The ecurrent population density is 15.7 inhabitants .per- square

kilometer, one of the lowest in Latin America. = Reasons 'for_.this:”are

geographical, in ‘that more ‘than 70} df' the land isI:Comprised' of

uninhabitable areas such as deserts and high mountains.

The ranking of the 10 most-populated cities in Chile as of ‘June 30,

1982 is as follows.

S A

bt L = oW

[
o

City

. Santiago (Metropolitan area)

;. ‘Vina del Mar

Valparaiso

. Talcahuanq

. Concepcieon

Antofagasta
Temuco
Rancagua

Talca

. Arica

=10

Population

4,039,287

290,011

266,577

208,941
206,107
166,964
162,058
137,773
134,721
120, 816




‘ Vﬁlparaiso,'ﬁhere the Port of Valpéréiso is Jobated, ig the 3rd most
 p0pulat0d;pity-in Chile, after Santiago and Vina del Mar. The cities of
"V('-i..}.l)ﬂf,‘;ﬂ.‘iﬁ()” and Vr.i_na' del Mar arve situ&téd aﬂj.acent to each other, and
togéthgh:they cénstit&te the 2nd largest.metropolitan area,

. The.populétion of San Antonio is estimated to be 95,971 as of 1984.

—11-



I-3 Economic Development

(1) Overview _ o e _ N - o
pespite -a number of incidents of pelitical unvebt after the present
Chilean government .was formed in Septembef 1975, Lhc pv@bont gover mont 5

strict economic . retrenchment policy ensured that Chile - Lnjoycd smooLh

e conomic growth until 1980,

Con81derab1y hlgh Gpr growth rates wer
equlllbrxmu of fiscal cxpense& wag

o recoxdcd between 1977 nnd 1930

puring this period, for Lhe mout part,

maintained and 1nflatlon was eased. Private investment in 01p1ka1 goods

rose, but domestlc acgumulatlon of dcpoqltu ‘was unsatibtactor‘._ A large

part of Chlle s reguired funds were flnanced bv ovVerscas borrowing.

After the second Oll shock, which created a w0rldwide.¢c0nomic slump

and a sudden increase in worldwide interest rates, Chile's industtial

activities started to decline. Furthermore from 1981 on3the market for

copper slackened. In the same year, ~exports dropped quite drastlcallv from

the year before and bu31ness conditions became rad1ca1]v worse.l _ .
In light of the fact that in oolltlcal ClPCle thc deterlordtlon was
regarded as ‘a temporary situation, Flnanczal p011c1es vere not stlffencd
and overseas borrowing was increased. '
After 1983, however, due to the percelved ‘need for dccaqlve action
eCANOmMLC pollcles were made stricter, and in addition to a pollcv prnmoLlng
a balance of 1mports and exports, m;ddlcﬂ and long-term econom1r developmcnt

and expansion of domestic investment in capital equipment was emph331zed.

(2) CGross Domestic Product and’ the TﬂdUutFlal Structure
. The average annual growth rate of Chlle s GDP durlng.the 1asb io yoars
is 3.6%. Accordlng to the 1985 world Devclopment Report of’ the World Bank
.thg'average growth rate of GDP from 1973 to 1983 was 2.9%, - 'This figur
exceeds those of Argentina (0.4%) and of Uruguay and Venezuela (béth 2;5%),
but is below those of Brazil (4.8%) and of Mexico (5. 6%) " )

The annual GDP growth rate. in Chlle betueen 19]? and 1981 was hlph
(5}7%?— 9.0%)._ However, compared with the previous yedr‘f figures, th GDP
fqr_;932 shows a 14.1% decrease. With the worldwide economic recess sion and

'a'Sudden'increases in interest rates, Chile's economy deteriorated rapidlyl‘

(Réfer to Table 1-3-1).

iz
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" A breakdown of GDP ohnre by sector and 1Lb average annual growth rate

‘for the past 10 year per1od is presenred in Tublo 1-3-2.

Table [-3-2  GDP by Sector

 Share (%) | Average Aunudl Growth
in 1984 Elom 19751985 (/)
Agriculture & Livestock o 8.3 ‘ 1. 6
Fisheries | 1.0 lhf?
Mining ' 8.7 4.7
Manufécturing I 20,7 3.1
Construction Lo : 5.1 2.5
Electricity Gas, & Water 2.5 S ;@.8
Transport & Communiéations 5.4 o 4,0
Coﬁﬁerce- . s 16.9 : . ‘5.9
| Services & Other _ © 31,4 S 2.9
Total | 100.0 | 3.6

Source: Banco Central de Chile

As can be seen' the Lertlarv ]ndustrjes enJoyed relatlvclv meOLh eponomic‘
growth and the growth in the manufacturlng and construciion 1ndustr10 wau_'
" below that of all industries, showing a gradual change in !1ndustrial

skructure.

‘The total amount of capital equipment investment as a rétib.of GDP. Tor 1984
is. 13.2%. The average for the ‘last 10-year period is i5. 0%."Comﬁared_to
the figures for other Central and South American countrle&, ihosc-?or Chile

are at a Somewhat low level,

 ;14w=
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(3)

Referring to Table I-3-H,
US$7,007 million. This is roughly

figure 10 years before. The average annual

Foreign Trade

interim period was 9.4%.;

the total expor .
'é 25 times the Lotal eoxport and. import

Table T-3-4 Chilé's”Ekbéfts:and ImpDrts_'

ts and imports in 1984 were

rate of growth during the

Exﬁorfsj __Iﬁports__ poal' |
Value | Growth rate(Z) | Value .Grbﬁth_rafé(%): Value 'Growth:raté(%)
(USSL | over previous ‘| (US$1 | over previous | (USSL | over previous
mil) | year e _mil) year =, CEomil) year .
1975 | 1,590 | -26.1 1,520 ~15.3 3,110 ~21.2
1976 | 2,116 33.1 1,473 = 3.1 3,589 15.4
1977 | 2,185 3.3 2,151 46.0 4,336 20.8"
1978 | 2,460 | - 12.6 2,886 34.2 | 5,346 23.3
1979 | 3,835 55:9 4,190, 45.2 18,025 | 50.1
1980 | 4,705 22.7 5,469 30.5 10,174 26.8
1981 | 3,836 ~18.5 6,513 19.1 10,349 1.7
1982 | 3,706 - 3.4 3,643 -~ 441 7,349 . -29.0 .
1983 | 3,827 3.3 2,818 | . -22,7 6,645 | = 9.6:.
1984 | 3,650 - 4.6 3,357 S 19.1 7,007 5.4
Avérage - 9.7 -~ 9.2 - 9.4
growth ,
rate

Source: Banco Central de Chile

During the 10-year period, the largest volume of exborts was”achievcd

in. 1980, with a valuéu§fLUS$H;705_ndliion. This is roughly 3 times the

US$1,590 million expoft_vpLumé iﬁ'1975,' With the 31aékehing_in the rate of

‘economic growth throughdut “the ‘world after the first 'oiléhock, Chile's

'exporfs“in 1975 wefé é6,l%'lower than:tﬁose'of the previous_year._:The

“domestic and worldwide recovery in economic: growth after that  ensured

- continued smooth increases in exports up to 1980.

When' the world economy once again 'Faced' a slump after the second -



djlshock,'tqr_the 2 copseéhfive years aflter 1980 there was a decrease in

exports: -18,5% in 1981 and -3.4% in 1982.

_Iﬁ 1983 eprrts were up 3, 3% from the previous year, Iand in 1984 they
once again dropped by 4.6%. This change was caused malnly by a slackening
in. the pr1cc of prJHC1pa1 export commodltlee. :

Chllc B export trenda by commodity are shown in Tdble 1-3-5 Iﬁ.can be
necn thnt the IdLlO OF total copper exports is gradua]ly declining; however,

Lhe raL;o 1s_atill high,

taking a close look at the price and volume of copper eprrts, (Tables
I~3-06, aﬁd. I—3~7) ‘‘despite the fact that export volume increased at. an
average rate’ of I, /% peP year, export prlces declined at an average rate of
11% per year'to 62 8% oF the 1980 level, ' This decllne-ln copper expori

prlces is Lhe maaor reason for coper decllniﬁg.share in total exports.

Reféreﬁ@e to - Table .If349 shows that, under a  policy of. trade
liberaliZation; there Wés a vigoroué'iﬁcrease in imports betweeﬁ 1976 and
_1981 The dﬁerage'grgwthfraté of the volume of imports dﬁring this period
was. 3&'6% In 1982 however, - in cbngrueﬁce with the economic recession,
consumptlon waned and 1nvestment in equ1pment was kept under a tight rein.
:Consequently, meorts decreased by 44.1% compared to the prev1ous year.
Thié‘trend_hohtinﬁéa into 1983, which showed a decline of 22.7%. - With
:écohdmic recbvery:in.Chile'in 1984, imports incréased 19.1% over the 1983
Figﬁre? _ Table I- 3 8 shows the trends in Chlle s imports by commodlty In
 l982 the vaJues of lmports “in all groups diminished dramatically compared
to 1981 Figures If a llne is drawn between 1981 and 1982 for. import trends.
dur1ng the last 10- year per;od 1t can be seen that prlor to and 1nclud1ng
-1981 Lhere was an ehtremely h}gh growth rate in non-food consumer goods and
capltal goods.. After 198? however, 1mports in these same areas dec:eased
to record tows. It is also clear that.trade movement 1in these areas is

sensitive Lo domestic business conditions,
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Thc average rates. of increasc ol imports over the past 10 years show
that thc-increase.ln non-food consumer goods is the highest, followed by
that bf inleimediate ~goods such as raw materials, spare parts and
intermediate _[.):.I'O.du'c!;s. ' ' '

" The gquth_-raté: of Chile's imports in capital goods, however, is
substéhtiai]y lower than thé-dﬁerali growth rate, The shapre of all imports
ol capltal gooda imported from ]9! to 1982 was 20%. In 1984, élthoﬁgh
above the DFCVJOU& year S‘level imports in this area had falleﬁ to 16%.
This 1ndlchoo that dome stic 3nvcstment in equipment is not fobust.

Chilq'nm;ntalns a free-trade'pollcy. Tnport  and export'tranéactiOns
inciﬁde déqiings.with a large numbér of couﬁtriés. For a list of'trade
partnet see Tdb1o I-3-9. .

Stated in order of the value of exports the principal countries Chile
exported to in 1984 are: the USA, Japan, West Germany, Brazil, UK, France
-and'Italy “The ovéf1]1 value of exports to these cqﬁntries comprised 2/3 of
.Lotal exports for Chile. ' '

H Imports 1nto Chile in 1984 starting from the higheét value, are from

the USﬁ, Japan, Brazil, Venezuela, West Germany and Argentina,

"-:21“_



Table 1-3-9 Tvade_hyﬁtouhtny in 1984
(Milliom U_S 8y

TEXPORT

SUIPMENTS -

COUNTRY: “ANOUNT F.0.5. | %SHARE
LATIN AMERICA 550.0 15.0
‘ALADL Area .536.9 14.6
Argentina 11617 3.2
Bolivia 14,7 '\Da?
Brazil 227.5 © B2
Colombia 43.0 }.2
Ecuaddr - 21.8 0.8
Mexico 8.9 0.2
' Paraguay | 4.5 0.1
Peru 44,9 1.2
Uruguay 8.7 0,2
Venezuela £0.2 1.1
‘Others 13.1 0.4
NORTH AMERICA 982.3 26:9
United States 951.12 ©26.0
Canada 31.1 'O.Q
REST OF AMERICA 0.0 0.0
WESTERN EUROPE ~ | 1,217.7 33.3
EURQOPEAN ECONOMILC o
COMMUNITY 1,060.7 29.0
Greece 14.8 0.4
Belgium 67.1 _1‘8_
Denmark 1.0 0.0’
France 162.4 4.5
Netherlands Q2.2 2.5
Italy 160.9 L
United Kingdom 196.1 5.4
Fed. Rep. Cermany 364.8 10:0
Iveland 0.4 - 0.0
Others 157.6 4.3
EASTERN EUROPE 40.0° 1.1
ASLA 698.3 19.
Scuth Korea 64.9 1
Hong Kong 8.5 0
Japan 407.7 it
People's Rep. China 125.3 3.
Taiwan 44,7 1,
Others 47.2 1.
MIDDLE EAST 75.5 2.1
. AFRICA 40,4 1.1
 OCEANTA 2.9 0.1
_ OTHERS NOT INCLUDED
| IN ECONOMIC ZONES 50.1 1.4
| FREE ZONES - -
GRAND' TOTAL 3,557_2 100.0

THPORT -
. STATEMEN'

902.7

04,6
10.9
97.6
8.2
66,1
215.7

182.9

41,8

13.8
12,4
7.1
18.9
2.3

164.7

5.8

289.9

TAMOUNT- C. 1.1

2.8

40,7

312.7

21.6°

o 3,480.5

9.6 .

-~

6
0.2
8.5
0.6
1.3
0.6
1.0
1.4
0.3
7.3
0.1

WO R OO —O W
TR LS 0 R D
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1-4  The Trgnspért Sector

(1) Transport Administrative Organization

For: historical reason, the administration of transport in Chile is

carried out ‘through the' cooperative efforts of three different ministries.,

The principal roles of each of the ministries concerned are as follows:

~ Ministry of Traunsportation and Telecommunication: . Make

tation policy & plans

Lranspor-

- Ministr& of Public Wofks: Construct transportaticn infrastructures

and equipment

- Ministry of National Defence (DIRECTEMAR):

portation and sea areas,.

The detailed organization is illustrated in Fig. I-4-1.

MINISTERIQ DE
DEFENSA; NACIONAL

T

Subsecrctafﬁé
de Marin
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OYLCINA DE
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OBRAS PUBLICAS
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— I

.

IR e—
Bireccion Direccion
Genaral del General de
Metro Obras Publicas

Marina Mercance

Direccion de
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Portuarias

pivaccion de

AeTopuertos
_‘f Direccion de
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Junta de
Aeronautica
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S

Control maritime trans-

MINISTERIO DE TRANSPGRIES
¥ TELECOMUNICACIONS

——
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Fig. §-4-1 Transport Administration in Chile
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(2) Overview of Facilities and Demand _
The general conditions of basic facilities and the demands - of the

transport sector in Chile are .as follows,

1) Roads : -
As shown in Fig I-4-2, the total length'of roads in Chile is 78#583 Km,

and the share of paved toad is 12.2% and that of principal roads (national
roads and regional roads) is' 78.1%. - Table I-#-1 shows that tﬁe density of"
roads is 0.105 Km/sz; Az noted in_Téble 1-4-2, the nuwber rjf"régisteﬁed=
vehicles in 198u is 930,353 and automobiles occupy.g High‘shardlcf 69:3%_

Concerning the regional aspect, 42.8% of all vehicles arc concentrated in

the Metropolitan Region as shown Table [-4-3.

24—
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Table I-4-1

Roads by Region (1982)

L zﬁw.

‘Ratio of Denéigf
Region S S "“““‘_‘"i‘:"""-‘“f.“"*“‘ I’a‘\_re d of A l 1L
Total  (shave) | Class A{Class B Class C Llags D .Roqu_ .Roada
e e T e T e | T e
I 4,357 5.5] 700 273 767 2,617 -17-?‘ 0.074
I 5,030 6.3] 638 857 531 3,004 | 27,3 0,040
11T | 6,074 7.6 484 335 794 4,461 | 15,1 0.081
v | 5,025 6.3] 368 | 629 454 3,574 | 19.8 0.124
v 8,510 | 10.7| 346 | 430 380 | 2,329 | 11.9 0.519
M.R. | 2,580 3.201 407 | 307 1 366 i;§20 3.1 0.166
VI 4,484 s.6] 18 465 403 3,43 | 1100 | o.272
VIT | 7,472 9.4 174 | 651 970 5677 | 7.2 o%éa&
virr |12,074 | 15.2| 360 | 790 | 1,03 9,890 | -10.0 0,327
X 12,182 15.3 206 758 829 16;389 4.9 0.331
X 11,458 | 14.4| 843 546 | 1,816 8,253 8.6 0.359
xi | 2,160 2.7( 448 | 595 256 g1 | 0.0 | 0.020
XII 3,208 4,0 258 ?80 1,075 1,097 4.2 0.024
Total| 79,582 | 100.0| 5,408 {7,416 9,653- 57,106 | 12.0 -0‘105fﬁﬂ
{Notice) Class A: - National Roads :
. Class B: Principal Regional Roads
Class C Secondary Regibnal Roads
Clagss D Other Roads '
{(Source) MOP Direccion de Vialidad, Mémbfia 1982



';' Tab1G.I¥4*2 Number of Registered Vehicles in Chile

(Unit: vehicles)

Kind of - _ o o
Yoﬁr ~_Vehicle| Automobiles | Taxis Buses |- Trucks {Others Total
1982 | 611,847 - | 57,517 | 21,851 | 188,138 | 33,396 | 912,749
1983 636,948 53,920° | 21,468 | 174,329 | 19,695 | 906,360
1984 644,446 ] 49,732 | 14,487 | 196,637 | 18,762 | 930,353
1984 - 1982 32,599 A7,785 | A7,364 | 8,499 |Al4,636 | 17,604
1984/1982 1.053 0.865 0.663 1.045 | 0.562 1.019

(Source) = MPT UNIDAD DE INFORMATICA

- Table 1-4-3 Number of Registered Vehicles by Region in 1984

o Ltem | .Number Share Vehicles/1,000 habitants
Region : . \
T 12,869 3.5 | 111
7 | 31,421 3.4 . 88
3 15,161 16 | 81
& 27,352 {29 63
5 116, 504 12.5 | 94
MR 397,947 42.8 85
6 | 56,401 6.1 - - 93
7 55.006 s.e 74
8 83,863 9.0 - 54
9 | 32,683 3.5 46
iQ | | 50,749 5.5 59
ST os,305 | o6 76
12 ' ' 25,002  237 | 180
Total .  §36;353 | 100.0. 78

(Source) MTT:Uﬁidad dé Infqrmatica_'



2) Railways -
Chilean national raliwayn are
lhe total longrhs of . Lhc nahjona1 railway and ol

adm1n1glrated by - three 'depuﬁtmOnb5~

North South and Arlca

prlvate railways 1n 1984 ave 7, 889 km and 1, 3h2.5
1-4-6 shows Lhat Lhn ratic of oleclv111q

ki, PCpr(lJVLly,- ng ghown

in Table I-4- 4_and I-4-5. Table

catlon of national railways is 21, 0%

The volume of cargo tfansported by thé national xnllWQV hag rem&inod

'con&LanL dt about 12 000 tons/year over the

T-4~%. Table I-U-7 shows thal the main cwrgocs CﬂIPICﬁ hv the nallmnal

last 10 years as shown in bjé._

railway are:

- South Line: Forestry Products fﬁ?.l%)
Mining Products  (28.5%)
Agricultural Products {17.5%)

- North Line: Mining Products  {(96.8%)

On the other hang, the number of paSSeﬂgePS decreased from 9?3 Cto

.198# at an average rate of -10.2% per year as shown in Fig, I-4&-3;

,+28;&



Table I-b=4 Tength.of the National Railway (Dec. 31, 1984)

: . ' . ’Entarpriée Lines - | Particular :
retor - Gauge - : -
Sector : _lg( Circulatlon! Branch 1 subtotal Lines | Total

AT e Lines . Lires | '

_ L - o m - km km’ . km - km - km
South Line - $1,000 - 3,077 855 3,932 218 4,150
L o 1,676 | ) o | _
North Line 1,000 - | 2,624 284 | 2,908 | 14 2,923

: ] 1,835 o -

T N E
Alameda - “p 1,000 - 342 115 457 _ 30 487
Port & Ramales 1,676 : :
| Line - .
Argentina Line | 1,000 — 71 16 87 - 87

' S 1,676 - ' ] -
A . 78 N ~ ]
Avdica Line . | 0.7250 ~ L 206 22 228 15 243
i 1,000 B L
Total Cloarso - 6,160 | 1,292 | 7,612 277 | 7,889

- C _ .l§575. . o : .

(Noticé)f Tﬁe:ébove;figufés include 431 km of double track
(Sourté) Anudrio Estadistico-198ﬁ, Ferrocarriles del Estado de Chile

Table 1-4-5 Length of Private Railways

Sectar . Caupe Distance
. N . auk Principal Secondary | Branch
' . . . Total
Lines - Lines Lines
: . IR o m km | - ki km _ km
Auntfapasta - Bolivia 1,000 667 - . 286 953
Tocopilla - Toco o 1,067 207 - - 7 214
Romeral - Guavacon: _ '1,000_ 18 - - 18
‘Algarrobo - Maitencilic .| 1,000 50 16.5 - 66.5
Ede Alﬁbgro - Ro - ' 1,000 21 e - 91
Arevillos : : : ‘
i ' Total _ 1,033 S 16.5 263 1,342.5

(SoutCe) MIT
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Table 1-4-6

Length of Electrific

4 Lines of the Natfonal Railway

(Deh.;31; 198ﬁ)

o Gﬁugé- *“EE;EGIEEiaﬁPi%E%E%g;‘“31dhl T otal
Section ' Linés Erack - t?ack" R
o - Lines Lanes | ]
: . m | ks _ o

North Line 306 57 109 : _47;
AlamedafPuerto 1,676 “ﬁﬁ-187 | g;‘ 63 312_

_ Yungéy~ﬂapdcho 1,676 3 - 21 24
I;layLlay—Loﬁ' Andes _ 1.,6.7‘6 46 - .7 _ 53
LosAndes—frontéré_. 1,000-1,676 71 - 13 83

South Line 652 158 3?2 1,182
Alameda-State 1,676 527 135 294 957
Algmeda—Talagante_ 1,676 33 . 6 39.
Alameda—Nunoa'. .1,656 8 - iS. 13
Sn. Rosendo-Thio 1,676 83 | 23 67. BEr

Total 958 25 481 1,654

(Source) Anuario Estadistico 1984 - .

Chile

Ferrogarriles del Estado de
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Table 1-4-7

Cargoes Transported by the National

Railway

(1984)

Product

Agricultural Products

South Line

North Line

Arica Line

17.5 0.3 39.9

Foféétry ?ro&ugts &2.1 0.1 1.1
Li#esfoéR:Pfqducts 1.5 0.0 _
Mariné'Proncts  : 1.0 0.2 -
ﬁoods&ﬂff Products 4.4 0.3 _
Todustrial Produets 5.0 2.3 35.4
Miﬁiﬁg_Produéts- 28.5 1 96.8 23.6
total  amo lioo.é. 100.0

' Trhnép;;t'VOLUme(t;nS)-l’ :4,409 8,382 97

(Sourcé)_Anuavio'ﬁstadistico 1984, Forrocarriles del Estado de Chile
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3) Port% : _ o :
l‘ho Lotal m:mber of por't,s Jn (,hlle is 6B port with 10 ports admlms—

tered by I-MPOR(,HI and 58 private ports _ o :
' "Ih_o Loml number of’ berths of - M1PORC[M'° pOI’ts_ is B2 'berthé, with
.covél‘_ed warbhon o tolaling 231 x 1'03 e and open war-ehouaés totaling 741 x

'103- 0 as shown in Table I-4-8, | o _
B "]hero has only ‘been ‘a slzght increase in Lhc cargo volume handled at
all the ports over the last 15 years as showu in Table I-4-9, However, the
(,OIIL:.H.H(,T cargo volume handled by EMPORCHI has 1nc1‘eased at an average rate

0{'-39 2% per year S‘inc'e 1976 as. shown in Fig. I-4-5.
. ’113_0. cargo volume ratio of JJ‘ﬂpOIL. export: domestic is 1:2:1. The share

of cargo volume handled by EMPORCHI is approxirnately 30%.
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Table 1-4-8

vacilities o

¢ the Ports of EMPORCHL (1983)

SMPORCHI: 1984

—34-

- —-—'r"'—w—"ﬁ‘”"“"""'""‘“‘"" R : : ’ s - i
- " BTG |- CHACA | PUNTA | - TOTAL
| : 1001 | ANTo | coqul | vaupa | SAN FREO/ | PUBRTQ - GHA N
Nquni of A.RI Ca Q(SF. - 60 | Ra1SO | ANTO | SN vT [ MONTT ’.’Uw ARE
T1item rort . GAS NTO CENTE ' NAS
T'\ [V et e e <
b f i e e TSIV IS Bl S S 52

[S1T10% I R | 72N A I N V10 RN UL . e
ALMACEN CUBIER . C o ;
TO, (m2) 12.800) 9,650 18.100] 5.000 [120.411] 15.949 30.02L 10150 230961
ALMACEN DESCU | ' o | b S
BIERTO (m2) 135,936 82, 34| 61.801]5%.200 69-573-ifé;ﬂi?,lﬁ?:3§§,m3§;f99'- L 740,730
| e e e ORLICHN. LI
GRUAS DE MUE-

LE ELECTRIC- . :
s S P TR T 0 2N ISV DRI U RN M

[GRUAS MOVI- - - . . 9
LES DE PATIO - 3 - I R I R A DT T0N RO D R O .
ELEVADORES DE '

HORQUILIAS . :
FORESTALES 8 5 - 0 DL L IR 2 4 84 ]
TRACTORES * _

INDUSTRIALES _ _ : o
DE ARRASTRE 1 - 6 S O LA SN A T 2 ) ]?=
CABALLETE GRUA 3 - - - -1 - - I P - }'_

| VAGONETAS 7 = 12 |7 9 | 138 - 2 2 8 2 220
TABLEROS _ S K
PALETAS 1.200f - 2.9G0 - - ] - 1.009 50 - | 580 | 4.830
GRUAS _ .
HORQUILLAS - ~ 1 - - ol o -

LOCOMOTORA DE . o .
PATIO - ~ 2 - - 3 - N D __u....:_..., 2
TRACTOR- :

LOCOMOTORA - = 3 - | - t 4 - 1 - - 5
CINTAS TRANS-

PORTADAS - - 2ng - - - - -__—__- _.__r.__H__ - - . 2
CARGADORES

FRONTALES - - 2 - - - 1 - - . 3
CARROS FERRO- .
VIARTOS - - - 13 - - - - - - 13
LOCOMOTORA - - - 1 - - S - - - 1
PALAS .

‘| GRANELERAS - - - 3 18 - H 4 - - 32
PORTA ' T
CONTENEDORES - - - - 2 - - - - - 7
GRUAS MURALES - - - g - - - - - &

.{CARGADORES DE T a T
PALA FRONTAL - - - - 2 - _ - _ - Ty
ASCENSORES - - - - 14 N - - RO B T4
CHUTE GRAMELE- LA A - —-
RO - - - - - 1 - 2 . - 3
SHUTTLE-HAGON - - - - ~ 1 N T = e g1
TRACK HOVILES - - N I = P . N
PLANTA MECANI- 1 N - Ty
ZADA (de parti-
cu._l;_rres)_ - - ~ _ - ] - . - L 1' 7

GRUAS DE - -

MUELLE - - ~ _ 4 _ . 4 - - )

(Source) MANUAL DE LOS PUERTOS OPERADOS POR



Table -4~9 - Port Cargo Volume in Chile

(Unit: 1000 tons, %)

Year Totai ) :
| Tmport Export Domestic
1970 | | | 4,633 (29.2)
S SRS N N N i
1971 4,561 (32.1)
-.w.;_.__._....ga.__m e i — : -
1972 ; . _ 4,795 (26.6)
1973 o - 5,195 (24.0)
1974 - | | | 6,234 (25.1)
1975 | 22,496 (18.3) | 4,854 (31.0) | 12,746 (10.3) 4,901 (26.2)
1976 23,746 (20.9) | 5,508 (31.6) | 13,183 (15.0) 5,054 (24.6)
T T e e - T _._,,_.__..________.__r__—-—.j
1977 22,286 (24.8) 5,479 (30.1) } 11,944 (21.5) 4,863 (27.1)
1978 21,574 (31.7) | 6,180 (37.0) | 10,475 (29.6) 4,919 (29.4)
1979 20,668 (36.6) | 4,902 (51.4) | 10,814 (33.2) | . 4,952 (29.4)
et e : e = - —
1980 24,409 (36.4) | 6,666 (48.0) | 12,425 (31.4) 5,318 (33.7)
1981 | 24,936 (33.5) | 7,386 (47.4) | 11,735 (29.1) 5,816 (24.8)
_Lm__m____ﬁ_ — - . __]u___m; :
1982 | 22,139 (38.4) | 5,186 (52.6) | 11,940 (37.5) 5,613 (23.1)
s e ~ - : —— —
1983 21,980 (37.8) | 5,276 (44.8) | 10,700 (40.6) 6,004 (26.4)
r—-u--r--—---—a-.hm—-_v..m».——:—f—\_.._xu' i . - o —— g
1984 29,628 (31.0)

(Note) The figures in parentheses are the share handled by EMPORCHI

(Source) - EMPORCHT
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1) Airports

There. are 22 airports In Chile including 9 international airports and

th numbgr. of" airplanes owned by Chilean carricrs is 25 ﬁianes.

1-1-10 18 a summary of thd main alrports in Chile,

Table

The demands and capacities f{or national and international traffic on

Chilean careiers in 1984 are as foll

OWS !

Passenger+Kms (Demand)

1,594 x 103

Seat-Km (Capacity) 2,860.x 103
Load Tactor 55.7%
Ton—Km-tpddsﬁOrted'(Demand) 270 x 103
Ton~Km available (capacity) g6 x 103
Load factor 55.6%

- The details are presented in Table I-4-11 and T-4#-12 and Fig I-4-6
L 1-h8: ' a '

Table T-4-10  Main Airports in Chile

AEROPUERTO (Airport)

Chacelluta

© Arica
- lquigue Chucumata

@.'

"Antofagasta Cerro Moreno -
.- El Salvador El Salvador Bajo
E{Tlsla'de Pascua Mataveri
C) Santiaéo ' Comodoro Arturo Merina Benitez
'©® Santiago Cerrillos '
@ Concepcion ‘Carriel Sur
@  Puerto Mbnt‘ £l Teﬁual

- _Balmacada  Balwaceda

'® Punta Arcnas pPresidente Ibanez

(Note) © marks international airports.

M37_$



Table I*ﬁ~li

Alrplane Holdinns of Chile

an Companies (1984)

Mirline | LANGHLLE | 1ADECO | ARRONORTE | FAST AIR | T.A.C. | ATRO GUAYACAN .
. e R N B a e o] »——-ﬁ'—v‘—.--—.“r'"-" e '"'**-'I*"".** - ..IM—" -“* ‘--.v-'-mv—-j—--a
Type of | 2C-10 | 3B-727 | 2F-27A 18-707¢ | 1r-274 ' 1 Beech ALOO
Afrpiane 2B-737 9B-737 | 1 Piper -1 Cessna .l Beuch 65-A-9
) pA-31 402¢

IB-707 I Gessna |1 Beech A200

: 402 '

1B-707C 2 Cessna

U-206--G

Total 8 5 3 1 5 3
(Source) J.A.C.

Table 1-4-12 Total of National and International Traffic by Chilean Carriers

Sbutée:= MIT, Junta de Aeronautica Ciéil Chile 1981,
May 1983, 1984.

Aviacion Comevclal,

Year 1976 1977 1978 1979 1980 1981 1982 . 1983 1984
Passengers 508 595 596 587 703 51 852 6% 777
Passenger-~ 1,265 1,43 1,498 1,608 1,890 2,264 1,335 1,504 1,594
Kilometers : _ : o _ :
Seat-Kilometers | 2,266 2,201 2,466 2,643 2,984 3,597 3,208 (2,681 2,860
Utilization 56 65 61 61 63 63 57 %6 56
ratio _ . . o SR :
Freight 22 34 34 % 40 - 44 370 31 - 28
“Ton-Kilometers 77 107 119 130 149 - 159 142 120 116
available L
~(National)

Ton—Kn 195 242 262 282 330 377 315 268 270
transported o ' : D E
{International) . .

Ton—Km 305 377 - 431 525 S8L 668 S84 489 486
‘available . o o s
(Intérnatipnal}
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Fig. 1-4-6 International Traffic by Chilean Air Carriexs

_‘—39

H
1954

Cargo (x10% tons)



x10°) &

2000 - . : ’ \

J’ \ #o. Seat-Km {International)

assenges - K {Internationat)

Traffic Volume

g -a.- P
' Seat-Km {Nationall

1000~
- Passenger-Km ‘[Nationa!l
1 {1 [ f I '1" o 2
T1076 1977 1978 1979 1930 1981 1982 1983 1084
Fig. 1-4-7 Passenger Traffic by Chitean Air Carviers
{x10%) F
R
500 B _ ’ / \
: ;)' \\
Ve
/ h
o . F{ A
£ 400} F \
2
= Ton-Km avatlahle (Internationat)
2]
2
e
£ 3001
2007 Tr)_rs-'Km transported [Internationat)
Ton-Km available {National)
100 : -
TFon-Km transpocted (Mationat)* ©
0 S NSO S TN W RS S T
1976 19771978 1978 1980 1981 1082 1983 1984

Fig; I-4-8 Frcigilt-Trziffic by Chilean Air Carriers -

~40—



.5) Pipelines _

.'.Thé total 1558?5 of 0il pipelines in Chiie'as'shown_iﬁ Table T-4-13 is
G22 -km, which {is Conccntfﬁth'i!t Régionsihf - VIII and the Metropolitan
region. L '

Taﬁle'Ifﬂalﬂ shows thal, the volume of oil transported through the
pipéliﬁes Pomained‘ Stablp at  approx. 2,000 bhousand m3 over thé last B
.MCHPS; ' . ."

-Thﬁ:main pipeline 1s the Concon-Maipu lime with a length of 118 kn and

a transport volume 833"thousand'm3.

Table 1—4*13 0il Pipeline Equipment

“Pract : Length . Diameter Capacity
S : (km) : “{inches) (m3/hr)
| con = Con Salinas. 1102300 8. 5/8 110
(Tuel 0il1) . S ' :
Con ~ Con Salinas |  10.800 8. 5/8 233
(Prod. limplo) : ; ' ' .
Con - Con Maipu | 117.758 10. 3/4 | 295
Maipu - San Fdo. - | 133.127 6. 5/8 89
$an Fdo. - Lindres | 158.712 8, 5/8 107
Lindres — Chillan . 94.940 : 8. 5/8 ' 120
Chillan - Concepcion | 96,600 8. 5/8 - 10. 3/4 - - 123
_Topal' - - 622,237

'(Source)' M.T.T. EétédiStiCa$ de_Transporte'Terrestre
Octubre-Noviembre~Diciembre 1983.

] b




‘Ahle.l"éﬂlh Oii Yolume Transported thirough Chilean Pipelinés

(Unitﬁ'1000'm3)

N 1980 98t | 1082 1983 1984
Tract i Anm__ﬁfﬁ__ku_Mk;_“_nwu;“hwﬁ,_r;_ﬂ_;“%;“ijww e .
Con-Con Salinas | 825.9 474.9 | 363.6 | 470.4 4462
Salinas - Maipd - - £6,2°) 116.3 2170 - 28.9
Con-con - Maipu 701.0 1,142.0 889.5 85#.7 832;9"
San Fdo. - Maipu 16.3 1.2 | 132 7.5 | 3.8
Concep. - Maipu 358.3 | 283.4 | 375.7 423.0 416.3
Concep. H'San.Fdo.. 176.0 _l 240.7 172.9 lSiij | 173.9
Concep. - Linares |  72.5 | 95.3  . 77.0° 1 841 ] 92.4
‘Concep. - Chillan §  66.1 | .  81.9 82.1 S 67.2 71.6
Total 2,210.1 2,378_.6 12,000.3 .2,12_5.? 1 2,077.2

(Source) MTT Unidad de Informatica

6) Transport of the Port Related Cargoses. _ _

The passenger-kms transported by railways shous a dqwnward' trend;
while the Ton—Kms-transported_by rail is stable oveé the long term, . The
reason is that the railways have stabie'demgnd for transport_of a Few_kiﬁds-é
of cargo'in'la?ge volumes such as forestry, mining.and agriculture products.
FPurther, oil is transported mainly by oil pipelines betlween the pbrhs.ahd
the main demand areas. |

. Meanwhile, the .nﬁﬁber of ragistered' trucks is inéreasing aﬁdi the
hinterland &f the 5th port, which comﬁriées RAES Vill and Metropolitan
régions{ has a share ?9.2%_6? toiél regiétéfed_véhicles;

Cdnéequently, it is considered that trucks will continue to bé tho
maiﬁ.transpbrt mode.fqr‘the port-related cargoes, especially Fof'coﬁtéihev
cargoes which are increasing. | . |

Railways will continue to be used for the transport of ‘certain

forestry, mining and agricultural products as at present.

- 4 2 —
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