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PREFACE

This document ués»préﬁated as a backgrbuad pape:,fqt £hé;S?ﬁig;r/;?
Workshop on Coastal Area Management and Integrated Development ;ofﬁéigégglfi
in Guayaquil, Ecuador, in May 198l. The Seminar is org#ﬁizéﬂ.étf£$§ifééﬁé§t -.
of Ecuador with the a;sistahce of the lnized Nations aﬁﬁzih c;ﬁbiiaﬂ$é5‘
with Economic and Social Council resolution 1570 fLIX), Uses of the Sea énd
Coastal Area Development of 30Agu1y 1975, and inA:esponse to Recommendation -~
TEMA I1.13 issued during.the Second Session of the Working Committee for
Training, Education and Mutual Assistance (T2A) of the UNESCO Intergovernmental
Oceanographic Commission, which was held in New York, 18-23 July 1977.

The Seminar has four main objectives:

To familiarize government planners and policy makers kith the concept

of coastal development and thus to acquaint them with the basic elements and

prerequisites of an integrated approach to the management of the coastal area

in the context of national planning;

To promote an awareness at all levels of government, the scientific

comnunity and private enterprise of the importance of the coastal area im the

country's over-ali problems in ecoﬁomic, social, ecological and political terms;
To provide a forum for informal discussion where the peop;e directly

tesponsible for coastal area development will have an opportunity to discuss

and exchange information of great valué not only to the citizens of Ecuador,

but to other developing countries which may want to bénefit from that experience;
To consider the linkage between the coastal area and other development

tegions and to éxplore methods for the harmonious development of Tesources,

regional complementarity and the integratiom of the coastal area in the context

of national planning.
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The present arrangement of Ecuador's space, the socio-political situation
and the immediate and potential availability of resources (natural buman and capital)
point to the coastal area as one of outstanding interest destined to play a predominant'
role in- national development in the short, medium and long term.

Ecuador is starting to be aware of the importance of the coastal area and has
great expectations regarding the contribution of coastal resources to economic and
soclal development. That awaremess is reflected in a number of chapters of the text
of the National Development Plan, vhich indicates the necessity for and the intention to
"formulate a national policy for coastal area development and management' .=

The importance which the Government attributes to this Seminar is the
result of various determining factors and circumstances, namely,

(i) The Seminar is being held concurrently with the beginning of the
1980-1984 Development Plan, which defines the aims, objectives and global strategies
to be implemented in the five-year period and the sectoral pnlicies'and programnes
to be carried out by the State through the competent administrative departments.

(ii) 1In that context, a Seminar on Coastal Area Integrated Development and
Hanagement helps to create the necessary conditions for the analysis and discussion
of the prodblems of the area and enables the participants to study the specific
coastal problems of concern to the country.

(iii) It will therefore promote the professional development of the
participante by ptovidins an opportunity for them to become familiar with the
theoretical and practical aspects of coastal management and planning with the

coastal development programmes being carried out in various countries.

(iv) since the formulation of coastal area develorment and management

strategies is not confined to rigid models, the participants will be adble to

benefit from the diversity of experience offered by the international experts,

1/ Ecuador,Plan Nacional de Desarrollo del Gobierno Democratico (1980-1984),
Segunda Parte, Tomo V. Politicas y programas sectoriales: recursos naturales,
infraestructura fisica y desarrollo urbano, pag. 148.



111
compare and evaluate the results in tﬁe'liéh§ §f'na:1ona1 peeds ﬂﬁdfpbintﬁﬂéﬁ“z
the possibilities and limitations of the #lternaﬁives pre;euted.
This document was prepared by NMr. iuis Capurro, UNESCO consulté@é;
and by Miss Stella Maris A, Vallejo, Econdmic Affairs Officer of :hé Qé;;;q
Economics and Technvulogy Branch of the United Nations Department qf I$g;%ﬁ;£iqnh1§‘

Econom;c and Social Affairs.
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1. INTRODUCTION

Purpose of the study

The purpose of this study is to presént a cdmprehensive and
integrated analysis of conditions in the coastal area of Ecuador, involving
a review of the physical features of the coastal environment and its actual
and potential resources, how they are being used and developed, as wvell as
tne short- and medium-term trends and prospects imposed by the National
Development Plan which are likely to modify their utilization. Thus, it
chould serve as an information document to be circulated to the national an&v‘

internaticnal expefts and to the participants prior to the Seminar.

Methodology

Three broad interrelated subjects will form the cormon denominator
for this study: the ecosystem linking man with the coastal environment; the
spatial system linking the coastal area with other regions of the country in
a complex interchange of economic, cultural, political and socigi currents; and
the institutional framework within which several government and private sectors
and levels, with varying degrees of responsibility, are seeking to promote
sectoral development and are directly influencing the future development of

the area.
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fhis basic background Uill enable the reader'wzth no pre\1ous EXPETIEDCE
in coastal management to focus on the coastal area and to have an over-all v1eu,
notirg the most significant problems, and to evaluate its fucure prospec*s 1n
the broader context of national planning.

The study partially discards trad1t10na1 subJect approaches to the prot}enek
and gives special attention to-the relationship between man and the coastal en- -
vironment, the spatial conseguences and env1ronmental 1mpacc of human intereene1on
and the reg1ona1 structures which develop and progress1ve1y alter and condition
the linkage between the coastal area and other regions of the eoune:y;

Since it would be impossible in a single study to describe and discuss
the many aspects which characterize the coastal area and determine its develeﬁhen;;;
this approach focusses on those fields of knowledge which are basic to a systerns
anzlysis of the coastal environment and on the increasingly important topicsw
Telating to the future development of the tegion.

To achieve that end, data and information will be summarized on three
levels: first, to provide an over-all picture of the most outstanding features
of the -~-astal physical environment which Tequire special attention in coastal
management., Secondly, to examine the principal economic activities taking plzce
in the coastal area and their positive and/or negative effects on the ooastal
environment; and third, to integrate the coastal environment as a whole in the
national picture,

The information contained in this document is synthetized in the following
issues:

| - The coastal physical environment

Man and the coastal environment

The physical infrastructure

Principal economic activities

Problems of degradation of the environment and environmental protection

~ The coastal area in the stracture of Ecuador's space

The institutional framework.



The conceptual framework

The first question the. reader may ask is whether the process of

integrated coastal area development and management is sufficiently different

from the development of other populated areas of the countTy to justify

sepatate treatment .

Although the principles and procedures of coastal area. managenent
are basically similar to those which would apply to. other populated areas;:the h
coastal area has cerrain special characterisitics which make it sub;ectdto. A
special treatment, such as: | | | o

The concentration of- populatron in the coastal area and 1ts h1nter1and.
Any world population map will conflrm that fact. ‘For-obvmous reasons of human
geography, people tend to settle in the caastal area becatse it offers 3 Lxde
range of opportunities for development.

From the ecological point of view, the coastal area is a frontier or
boundary zone, in other words, a "bridge" between the land and marine envlronments.
That implies that.its natural and otberzohenonena are generally nuch more com-
plicated to understand, predict and\control. It constitutes a geographical
space, limited in area, with distinctive gnvironmental characteristics. The
biophysical processes, which depend on the interaction of land, sea and air,
are extremely intense and create ecological conditions exclusively applicatle
to the coastal area. Those conditions include its fragility and vulnerability
to external forces, that is, to physical, chemical or biological changes in |
its compunents.

There is usually a wider gamut of human activities in the coastal area ths
in any other geographical land area. The fact is that the seafront offers

' advantageous conditions for the utilization of renewable and non-renewable

resources, particularly oil, for recreation, urbanizatiom, transshipment of

raw materials and manufactured goods, industry, etc.



However, the development of\natural resources and other intensime‘
uses of the coastal area are not always complementary, thus giving rise to“
a broad range of conflicts between activities ang to negative interactions1»'
with what is already a highly complex environment. |
’ Coastal managezent problems have been classified in three groupS'a
(a) those resulting from the interaction between various activities, (b) those
resulting from the modification of coastal processes or the destruction of
critical environmental components, and (c¢) those resulting from pollution_of
coastal waters and estuaries, |

Accordingly, the basic objective of coastal management is to ensure
a level and type of development of the area and its resources which allowed
the maximum utilization of its resources, withoot altering the ecological
systems on which the productivity of the area is based. An integrated approach
to management of those resources has proved extremely useful in making important
environmental and socio-economic decisions which would not have been given due

welight if they had been regarded strictly as sectoral decistons.

Definition of the geographical-political scope of the study

For purposes of this study, the coastal area is defined as
a strip of land and the adjacent marine space (water. and submerged land), _
varying in width, in which the interaction between the land environment and the
marine and submarine environments is most intense and where the ecology of
the land and human activities affect the ecology of the ocean space,

vice versa.

The geographical definition of the interior (landward) boundary
is extremely difficult. Administratively,
comprises 16 cantons with outlets to the sea. This statistical, legislative
and political unit has been used as a point of departure for the collection
of information, as has the aggregation of cantons when it defines, for example,

agricultural zones for integrated programming.
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Unfortunately, much of the basic data on resoﬁrces.§§ §§t drggniied
like the data on population, production, incomg, étc. Theipbiificai- :
administrative boundaries have proved to be extremely rigorod#kfor purposes
of identifying and examining rescurces and uses as well as natﬁral systems,
vhich have flexible boundaries, sometimes determined by economic quges and
sometimes by particular environmental conditions. ‘

While the external (seaward) boundary, although is easier to
determine scientifically either by the chemical composition of the waters
or by the edge of the continental shelf, several factors should be considered
in its determination, like the influence of the main rivers, in this case
tne Guayas River, and the Esmeraldos which can be felt to a great distance

ashore.
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Consequently, for purposes of this study, the definition of the
geographical and political scope of the coastal area is necessarily arbitrary
and/or vague because it can vary widely depending on physical, administrativé,

economic, ecological and political eriteria.

Data collection and processing

The nature of this study, which deals with various national séctofs Qirg¢f
or indirectly dependent on the coastal and marine environment and how theyvare
interrelated -~ in space and time - with other corplenentary sectors of the
economy, is such that there were often difficulties in obtaining informatién.

The replies to the "OQutline of Basic Information" prepared by the
United Nations as a questionnaire addressed to the various governrent and private,;
agencies concerned with the development of Ecuador's coastal area constituted
one of the most important sources of information used in preparing this study.

The outline was divided into four basic areas: (i) principal trends,
problenms and prospects of each sector in the coastal area; (ii) identification
of causes and effects of coastal problems; (iii) plans and instruments of action;
and4(iv) institutional aspects. The largest possible volume of information
was extrapolated and incorporated in the study, wherever possible without change,
particularly vhen it dealt with the definition of coastal problems.

Quantitative and qualitative data on resources anu uses relating to the
coastal or marine eavironment were not always available. While in some cases,
tabulations could be derived for the coastal area, in others, it proved very
.difficult to break down the information and a breakdown could noE be justified

given the nature of the study. Among the available data were many reports
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or studies on questions relating to‘¢oas;a1 pfOblems, but they were sometimes
extremely specialized or cbntﬁiﬁed‘infdfmaﬁioq which uaskout‘qf date or
irrelevant to the purposes bf the study. ’In view of its,objgétive, this
study should be regarded as a preludé to an Qndefstahdihg'of*éhe whole‘area
and to much more detailed and rigorous future sfudies. However, it is hoped
that this synthesis in a single document of the vast amount of varied information
which was available will provide the participants with a broad picture of the
coastal area of Ecuador, its problems and prospectc and its réle in the wider

context of national development.
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1I. THE COASTAL PHYSICAL ENVIRONMENT - THE BAS1S
FOR SUSTAINING LIFE

The coastline

The coastline of Ecuador is 950 kan long from the’Na;aje Rivgf! which
forms the border with Colombia on the north, to thevBoCa’q§ Cgpéhes;itpéAborder
with géru on the south (see Map 1). The north4$outh coast is broked line orh
cuicve; the most easterly point of the coast:(78b 47' W) lies at thenhégch
of the Mataje River, and'the>most westerly point (80° 59' W) at Puhtiila~de
Santa Elena. The coast is a succession of alternating bays and’capes; to
that extent only, it is irregular. This monotony is broken only in the south by
the Gulf of Guayaquil, the principal geographical feature not only of Ecuador
but of the entire west coast of South America. 1In the north, the mouths
of the Capavas, Santiago and Mataje Rivers form an intricate network of
estuaries, mangroves and marshes. In the north, the Jambeli'Archipelago, which
comprises a large portion of the coast of El Oro Province, is the most notable
feature.

Basic characteristics of the landward coastal area

The long Ecuadorian coast shelters a broad range of geographical
environments, diversified mainly by the topography and, particularly, the climartic
conditions. Whereas, in a broader sense, the coastal plain includes a uidé
natural area which exceeds the geographi§31 limits imposed by this study, the.
topography of the coast shows a low, rolling plain, with rises ranging from
20 m to 700 m above sea level, and relatively flat land with aﬁ incline of
less than 5 per’cent.

This plain is intersected by the Coastal Range (Cordillera) made up
of Chongon, Colonche, etc. Mountains and the Intermediate Depression. The
latter i§ topographically divided by a low plateau in E1 Carmen, Manabli Province,

which gives rise to the two big river basins of western Ecuador: the Guayas River

 pasin. which flows south and empties into the Gulf of Guayaquil, and the basin
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The Guayas River basin occupies most of the "Coast". 1t is made up of the
catchment area of the river system formed by the Daule, Vinces and Babahoyo Rivers
and their tributaries, which converge north of Guayaquil into a single collector,
the Guayas River, which has an annual discharge averaging 30 million cubic m,
after draining an area of 34,000 sq km. It is the principal artery ofvthe most
important agricultural zone of the country.

It has a strong impact on the coastal and adjacent marine areafand
vice versa; the tidal effect penetrates up to 80 km north of Guayaqui1>ffom
the Guayas esruary when it is low tide and drops to 40 km during the'rainy season.

Many small torrential r{vers rise in the Coastal Range and flow to the
sea only during the rainy sezson.

In the south, the lesser basins of the Jubones, Santa Rosa and Arenillas
Rivers empty into an area of streams which are gradually drying up as a resul: of
sedimentation washed along by the river.

The most important diversifying factor in the coaétal plain is the climate.
It has been pointed out that the coastal area of Ecuador is one o{ the ;mallest
transition zones of all of South America.lj Within a few degrees of latitude,
the land changes from tropical jungle in the north to desert in the south. The
north shares the dual rtainy season with Colombia, with enough annual rainfall to
support the rain forest. South of the Esmeraldas River, in the south central
zone, the climate is marked by a rainy season known in the vernacular as “winter",
which runs from December to M2y, and a dry ' season known as ‘summer" which runs

from May to December, with the rainy season starting later and getting shorter

as you go south (see table).

1/ Preston, James. 'Latin America". Odyssey Press, New York, p. 150.
1959.



-1l -

Averase
Place Latitude Longitude Altitude tenperature Annual rsinfall
- (metres) “(Genrees) {cubic metres)
San Lorenio 1900 'n 80°9L W 6 25,6 Ranging from 1.600¢o 3200
Lipones (Valdéz) 10150 79°%00°¥ L 21 Ranging fros 2.500to0 L200
Esmeraldas 0°59°H 78%2w " 2,5 Ranging from  6oote )3n0
buh§s de Caruquéz 0°36°'s ao°2s°.u L ) 21,8 Ranging from  300tv 700
Portoviejo 19038 80°27°H W 24,5 Runging from  LOOto 750
Saliuas 213's 80°58°w 6 23,4 Renging from  100t0 300
La Libertad 2%1k's 80°57'w L 24,2 Ranging from  100to 300
Guajayusl 210's 79°50'w 5 25,2 Ranging from 900t 1LOO
Taurs 2020'S 79°L9 W 17 25 Ranging from  600to 1600
Puni (City) 20UL's 79955°w L 25,2 Rangiog fros  900to 1500
Puerto Bolivar 3916's 79958°'W L 24,8 Ranging fros 9000 1600

In the predorinantly arid central zone of the coast, the south of
Manabl Province and north of Guayas Province are especially dry, with the highest
aridity in the Santa Elena Peninsula (see map 3).

Towards the east, this aridity diminishes in the southern Guayas River
Basin, where there are moderate temperatures, high humidity and high prec{pitation
during the rainy season. But towards the south, the arid zone reappears; however,
although it is an extension of the climate of the Peruvian Coast, it does not get as
dry as that coast,

The natural vegetation reflects the transition in climates and the
ecological (soil) conditions of the coastal area itself. There are hydrohalophilic
shrubs or mangroves in San Lorenzo Bay, Boca de Cojimies, Caraquez Bay, the Gulf of
Guayaquil and Puerto Bolivar as far as the Feruvian border.

The Esmeraldas coast, which is very himid, hot and rainy.‘harbours the
macrothermal rain forest. Towards the centre and south of the coast, the aridicy

creates alternately savannahs, deciduous forests and xerophilic flora. The halophilic

shrubs are found along the coastal sand dunes and in salt-penetrated soils.
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Basic features of the estuarine and marine zone

There is very little known about the nature of the Ecuadorian coast and the

coastal processes. Ayong/ notes that ''mo detailed studies have been made in

Ecuador'for purposes of the practical planning of the use of the coast in accordance

with prevailing geclogical and oceanographic conditions...." The documentation

3/

available in the country describes a few types of coast= with similar characteristics
‘but makes no reference to integrated processes (atmospheric, terrestrial and marine)

which produce a diversity of coastal eanvironments.

4/

Two major types of coasts have been identified:—
(1) Steep or craggv coasts, developed from the outcroppings of the Coastal

Range. They are made up of a combination of volcanic rock and volcanic sediments,

with high outcroppings of tertiary sand and clay sediments resulting from a series

.of quaternary tectonic upheavals. The continental shelf in those areas is narrow

or non-existent, with the topography of the continent continuing under the sea. 1In
terms of coastal processes, marine erosion takes precedence over sedimentation. This
type of coast is found at Cabo San Francisco, Puntilla de Santa Elena, Manglaralto,etc.

(2) Low-lying coasts, which are characterized by a topography of not very

steep inclines, formed lithologically by sedimentary rock, which show the effect of
recent marine, river-marine and river inflows or fills. The river-marine inflows -

forming estuaries and deltas - are irregular, very low, flat, with islands, canals

2/ Ayon, H. '"Engineering geology for planning the use of the coasts of
Ecuador’. Working paper, 1978, p. 2.

3/ Geomorphological, with regard to coastal processes, and according to
types of coast.

4/ A summary has been made on the subject according to:
The division used by the National Agrarian Regionalization Programme, Ministry
of Agriculture and Livestock of Ecuador.
Mird, M., Ay6n, H. and Benitez, B. Morphology and structure of the continental
shelf of Ecuador, INOCAR, 1976.
Zapata Navarro, Barnardo. "Utilization of the coastal area for marine crops in
Ecuador'": 1In Latin American Seminar on the application of ocean and coastal
engineering to the priority problems of Latin America. Polytechnic Institute
of the Litoral/Organization of American States. Guayaquil, Ecuador, 1978.
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and swamps reflecting an unstable balance between sedimentation and oceanic
circulation, and a teﬁdency to deposition. They are linked to alluvial plains
with a large sediment content. The inflow of fresh water from the rivers forms a
large highly productive area. The bank 1s covered with mangroves, which define
the intertidal zone and remain above water at low tide and under water atAhigh
tide. The mouths of the Guayas, Santiago, Cayapas and Mataje Rivers are most
representative of this type of coast.

The coasts formed by sea and wind deposits are broad and sandy. They

are linked with an alluvial blain, and lagoons dot the landscape behind the coastal
co-don, which is very straight and sandy. Between Manta and Punte Jaramijd, the
dunes of the beach are clearly visible; they form an unbroken cordoa a féw km

in length. 1In Colonche, the coasts are very low and straight; the adjacent land

is very flat, formed'by the alluvial deposits of the Colonche River.

Submarine morphology

‘The main feature of Ecuador's submarine topography is the trench at the
fo;t of the continental shelf, which is the continuation of the one that traverses
Chile and Feru. In plate tectonics terms, pre-continental Ecuador sits over a
subduction area where the Nazca ocean plate plunges under the Andes.

The Ecuadorian coast is a transition zone between the nodel represented by
the coasts of Chile and Peru and the delta-dotted coasts with large amounts of sedirent
which stretch towards the shelf of Ecuador and Colombia.

Ecuador's continental ;ﬁelf does not run parallel to the coast. At three
points, opposite Punta Galera, Cabo San Lorenzo and Puntilla Santa Elena, the shelf

is very narrow. The entire length of the shelf is about 24,000 sq km, which is only

one tenth of the present land area of Ecuador. Its average width is 47 km, its averag
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Ecuador's continental slope is 43 km wide and has a maximum depth

of between 2,000 and 4,000 m. 1Its incline is 7 per cent, or 4°.

Oceanographic aspects

The movement of the ocean, by its very nature, cannot easily be limited to

the Ecuadorian coast since its regime is conditioned oy its circulation in a much

wider region. The characteristics of that cirtculaticn will therefore have to be

explained in a broader context. Map 2 shows the approximate distribution of water

bodies in the region.
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Source: IMnfield (1975)

The coast of Ecuador is Qgthed by the warm and relatively salf-free
Tropical Surface Water Body of the North Pacific, which normally runs in latitude
from the Equator to 13° N and is chardcterized by temperatures exceeding 25°C
and a slat content below 3395 per mil, the latter caused by excess precipitation

and river discharge over evaporation. Below the Equator as far as the border of Perd,
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Pacific and the Surface Water of the Equator, with an infusion of cold and salt
water from the Peruvian Current. These water bodies converge to form the intense
Equatorial Front. The Front occupies a strip about 3° latitude in width; it lies
betveen 0° and 50 S, close to the land, and flows in a wvest-northwesterly direction

near the Galapagos Islands, where it is situated from 0° to 3° N. The Front

contains water with temperatures ranging from 19° to 25°%C, with a salt content Tanging
from 35 to 33.5 parts per mil, from south to north respectively. This mixture of
tropical waters and Feruvian coastal waters makes up the eastern part of Ecuador's
surface water.

It should be noted here that the Gulf of Guayaquil is bathed by the mixture
of the different water bodies, which, together with the inflow of fresh water from
the Guayas basin, may explain the high fertility of this zone.

The water bodies described above, because of their different densities, flow
in what is called thermohaline circulation; the action of the strong winds on the water
bodies affects their circulation and the combined action of the two factors determines
the circulation in this region. Consequently, the climatic aspects of the ocean region
deserve mention in general terms.

Within this region, and occupying a large segment, is the great entrance,
the Gulf of Fanama, located between 9°N and 1°S latitude and 81°N up to the coast.
The main climatological feature is the Intertropical Convergence Zone (2CIT), with an

PR . e : 0,.
average annual position near 5°N in the centre of the Gulf, turning east-southeast to 3N

on the coast of Colombia.

The greatest northerly displacement of this convergence reaches the north
0 . A0 C s s
of Panama (8 -10 N) from July to September, whereas the Z2CIT convergence is in its

most southerly position in February, near 0° to 1° s,
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Surface circulation

Two clearly-defined phases have been identified for the region: the period
of strdng SE trade winds is the major force, lasting from May to December, while
the period’of strong NE trade winds begins at the end of December and lasts
until April. The oceanic circulation follows a similar annual cycle in response
to wind action.

The main features of the region's ciréulation have been summarized by
Wyrtki (1965) and may be outlined.as follows:

A. The eastern edge of the North Equatorial Couatercurrent

B. The eastern part of the North Equatorial Current

c. The cyclonic whirlpool or vortext (flowing ~=lockwise) around
the Thermal Dome of Costa Rica

D. An anticyclonic vortex south of the Thermal Dome of Costa Rica

E. A cyclonic whirlpool in the Gulf of Panama, associated with
the Colombia Current and in some cases with the "water spout"
in the Gulf of Panama

F. The transition fron the Feruvian (Humbolt) Current to the
South Equatorial Current
The dynamics and variability of those phenomena determine the characteris-
tics of the water bodies and currents which bathe the shores of Ecuador and
convert the region into one of the most productive fishing zones of the Global Ocean.
The variation in oceanic circulation has implications for the climate of Ecuador.
An anomaly which often affects this regime and has considerable impact

on the ecosystem is the phenomenon known as El Nifio which has been and continues

to be the subject of intensive research by the countries of th region and others

outside the region.
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Biological aspects

The fertility of the Ecuadorian sea, as reflected in the characteristics
of the marine phytoplankton and primary output data, is extremely important
because this is the first link in the marine food chain and, to some extegt,
determines the abundance of the other wrganisms which directly or indirectly
feed on it.

The availadble information may be summarized as follows:

(1) The phytoplanktdn biomass consists mainly of Diatoms,
Coccolithopores,_Dinoflagellates and Silicaflagellates and Ciliates. The
first two are predominant in the biomass.

(2) The greatest concentration of Fhytoplankton and Chlorophyl
is found in the Gulf of Guayaquil, where the count is 332,000 per litre.

(3) The highest concentrations of phytoplankton cells are generally
found at a depth of between 10 and 20 m for all parts of the Ecuadorian coast.

) Primary output is high., The productivity index or the number of

milligrams of carbon assimilated per milligram of chlorophyl and per hour/day

has been as high as 4.3 mg C/mg Cla/p, which is slightly higher than the
output found on the Peruvian coast and in the Gulf of Panama.

(5) The high rates of photosynthesis in Ecuadorian waters are due to
the rapid multiplication of the smzll monoplankton cells, especially the
coccolithofunds, which have higher rates of nultiplication and metabolism

than the larger cells of the phytoplankton.
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III. MAN AND THE COAST_AI. 'ENVIRONMENT: THE SOCIO-CULTURAL BASIS FOR COASTAL
MANAGEMENT

According t:o the III Population Census,\1974 the oceanfront

provinces - Esmeraldas, \{anabi Guayas a.ud El Oro - had a t:ot:al population of
2,796, 014 inhabitants. Hnuever, that figu;e is m..aningless unless it is seen
in relation to the growth of the population of the coastal provinces over the
period 1950-1962-1974, the years of population c’ensuses ip Ecuador, and to

annual population growth rates in those provinces in that period and compared

with the rest of the country (see table).

POPULATIUN GROWTH OVER ™E PERICD 1950-197L

1950 1o 16Tk Annual growtn rate (3)
{(November) (Novenber) (June) ——

PROVINCE

TUTAL TOTAL TOTAL (3) Urtan Fural () Total Urban Fural
TULrl ALL OF ECUADOR 3. e02.757 L. L76,007 €.521. 710 2,698,722 3.822.28 3.0 L.C 2.}
olzhhn 1.656.LL% 3.271.55 1,146,505 1,202,746 1,642,769 2.2 3.8 1.4
Azuay 250,975 ST G2 367,326 17.L93 2Ly, 631 1.5 3.6 7.0
bolivur 109,305 131.651 1LL, 593 16.0uL 125.549 1.1 2.} 1.0
Cahar G7.6E1 112,732 1.€.570 19.621 124,749 1.6 1.8 1.7
Carchi 7€.595 R AN 120,457 345, 0% B..76% 1.9 2.% 1.6
Cotupexi 165,602 154,972 36,313 32,378 203.9%5 1.4 2.L 1.3
Chiiolurazo 215.13¢ 276,668 304,316 7817 226.1L5 1.3 2.2 1.1
lobtalurs 14E,0uy 174,039 216,027 69,604 14€ . Lg3 1.6 3.4 0.9
Le 3a 216,02 2£5.4k0 ska. 239 75.702 266.607 1.9 3.9 1.5
Pichincha 34,500 5C7.U%5 B, 306 650,751 329.515 3.6 2.2 3,0
‘unpurahua 107.cu2 176.709 279. 950 93,666 18C. 252 1.6 3.7 0.0
COAST 1,090,495 2.127.%56 3.179.LL6 1.470.591 1,708,855 3.8 5,3% 2.6
Oceanfront Provinces
£l uro 89, 306 160,650 262,564 126.L07 136.157 L6 7.3 3.0
L saldas 78.k07 120,08 203,151 72.1L6 131,005 L2 6.7 3.0
Guuyos 5E2. 1Lk §19.223 1.512.3% HE, 601 555.7;2 L.o 5.1 2.7
Hanobf Lo, 378 612,542 817,56 218,007 569, 653 3.0 L.g 2.2
I'rovince vith no ocean

l'ront

Lus hios 150,260 250, 062 383,432 S7.43k 205,990 3.9 €.6 3.3
EASTERN AREA (ORIENTE) L6472 T4.913 173,469 22,919 150,450 5.6 6.3 5.6
Morone wantiago 21.0L6 (1) 25,503 53,325 9.500 Ly, 305 3.9 L6 3.7
Nupo 25,425 (2) 2u, &3 ea2.1L6 L. 260 57.926 3.8 1.2 k.1
Pastuza - 13.693 23.L65 5.301 18,104 2.0 3.8 2.0
Lamore Chinchipe - 1), 0L . L95 3.83% 30.06%5 4.8 2.8 5,2
GALLPACUS 1.366 2.391 L0317 2.3%6 1.681 5.9 - 2.9

(1) 1ocludes the population of Zamora Cninchipe

() ncludes the population of Pastaza.

(1) Includes the populstion of the rone under discussion.
Source: Population Censuses 1951, 1962, 197k,

Source: Central Bank of Ecusdor, Department of Economic Indicators, Yurbook po. 2, 1979 (modified).
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in the interval betwéen the 1950 and the 1974 censuses, theé population’ of the

exerts a strong attraction for the people of the sierra.

Distribution of the population in the coastal pfdvihééE{f

the census data was used to identify the céhtdns“withfan“outlét'tQ§hﬁ§fsegfaanthése[

which directly influence the coastal area for economic Teasons.as,

for example, <

Portoviejof?éntbn,‘whbéejbrbxiﬁitygtb“;helbgegnf t and economic relevance to the .

region rerirejitS;intlﬁSion*ih":héﬁ;ébuﬁéti¢p$§ f

’Thé;regidhféé;é:Qholéfhésl&ngﬂéthhe Idwest population déﬁ$iﬁie§(ih]£héff

country, wiﬁhfaiSUB#tﬁnfiéiﬁbgrﬁéng;géfgf rural population (Séeftaﬁle1¢n;pq;;3933¢}L

The totalsfor eachcan :on.hwever, | ;b’oq . :h‘.-‘,: | the coastal smp P
has a large percentage of the total population of each province. That is parcly
due to thefcdﬁégnﬁ%;tigﬁ.of,bODulﬁtioh'iéiﬁfggﬁééééffgéf?;éxFhéi; §6€§i§§§u§f§;§;s;
which seryé'§é f6éiffot intensiyg oécuﬁﬁgisﬁfﬁfiﬁﬁéisségé?éiif?&én&??ég[?é%éig;sut

i k 'thér¢'ére,1arge

are disconnected from other population centre

‘uninhabited spaces in the interior of 'héf§655;alﬂ§rbﬁing§§;;;gfi@fssmg:aldas,the

;} n%théﬁsaﬁggigi;n; ééﬁ;ﬁéu1§¥§ﬁdjinifl,Qfo.?fdvinée,

north and northeastjof,MaﬁaBI

That creates a strikingly unequal distribution of population, which is directly
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inbabitants per sq km. It is'higher in areas close to urban plants:ahd ﬁpfto

80 or more inhabitants per sq km in areas of rapid urbanization, as in some parts
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of the coast of Santa Elena Peninsula. Along the remainder of the coasiline,
the urban centres are isolated and surrounded by a very sparse population net.

Migratory movements '

The study of migratory movements to and from the coastal provinces over

the period 1961-1974 (see table) indicates that ;n the four census periods, the

‘

general trends of migration were maintained, with differences only in maghitude.
N After an initial strong migratory moveheﬁfkprior to 1962, there'isvé’decline over

" the period 1962-1964, but after that, migration regained momentum,which is being

maintaipned up to the present.
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'MIGRATORY FLOWS TO AND FROM THE COASTAL FROVINCES
TR THE PERIOD 1961-197b, PY YPARS OF HABITUAL RESINDERCE

{excluding internal mimrations in the provinces)

“Less ihin'5,¥¢5" 5-9 years 10-12 years 13 yenrs and over eTAL u)éﬁigﬂav
. : MIGRATION | axiancr |

PROVINCE | Ewigration lmmigraticn Emigration Immigration Bnigration lmmigration |[Enizration Immigration

Lemernidagl 14,769 21,570 5.209 B. 264 ‘>z;675' 3301 3.96R 6.073 €5.100 | 431310

Hanab{ 50,607 1b.113 32,972 5.007 | ‘1641 .o | 23.079 h.605 1I5T.77R | 106,550
Guoyes LG.ZTT 104,26k 18.479  50.763 8,535  26.09 | 19.75 79.031 33050 | «167.0u6
£ oro 15,749 20.389 8.085  12.k20 2.75 7.166 7.316 13.558 95.808 | + 28,050

Souree: 111 Population Census, 197k, Final results, Netional aunmnry
National Statistics and Census Inssitute,
Mational Planning and Co-ordination Board, Ecusdor, pp. 30-37,

0

Most emigration movements are to other coastal provinces, except

R - -

for Fichincha, which acts 2s a centre of;ééf:ﬁéﬁ%éﬁc?£ th§ siefra highlanés, vhereas
the bulk of epigration is to Guayaékf:oviﬁgé;‘ﬁiggfigé;?ogulacion concéﬁt:égi@h
focus at Guayaquil.

The voiume and distribution of emigratrion woulé appear to be*méiivated
by two main factors: first, the economic opportunicies offered by the reCeiviné
province, that is, in all cases, the bulk of the migration is to the two large
centres of population polarization, namely, Guayaquil and Quito. Secondly, the
factor of distance: for example, in Esmeraldas province, emigration obeys the
following order of priority: (1) Guayas; (2) Pichincha; (3) Manabi; (4) Los Rios; and
(5) El Oro., Similarly, People emigrating from El Oro Frovince go‘to (1) Guayas;

(2) Pichincha{ (3) Loya; (4) Azuvay; and (5) los Rios. This 15 the pattern for

the other two provinces as well.
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vOn‘fhé é;hervbahdj'ﬁhe.Qélgméfandfdi§triQuti§p ofA%mﬁig;éti¢n m6ygmgp;§;
to thgfédéSiai §r9Viﬁ¢e§‘has-npﬁéﬂéf’ﬁﬁedfnm§géh§§ty-§h§§ﬁfdisiinﬁuiSﬁé$ e§iéféFi§q;;
They'éfe de:e?mingdfqpthﬁly§?7£§é‘féiaﬁ{y§ i§§§;t§ncéEandvproximityiof-tbé ,
cent;é§ quatﬁréﬁgign};Sug‘gjﬁ;héArefénﬁigé;caPQCit;véf ﬁﬁe iarge centresféf.
popul;ﬁiqb éohcehtrafidbg,  ibgs; ?iéhincﬁé,isvpo; a pfimary 50ur§e 9ffé§pQ1af§on
in any of the periods sﬁudiéd; On theuéontrary,v;ﬁelﬁdlk°Qf emigf§§¥§H=ié}£fom
Guéyas'be§inte to Manabi and others. That phenémenbn>f§f1ed£$5ﬁﬂg $6ci§economic
strength of Guayas province, which shows the largqs; vo1gﬁ§ qftéé?ﬁi;tiob,movement
and also has the highest migratory baiance." This applies téygliiﬁhé §é§$§al
provinces except for Manabi, which shows a negative bal#né§ tﬁt§ﬁgh69£;€h¢ period.

Human settlements and the resource base

The relationship between man and the natura}~éﬁ§ifoﬁment is'deﬁgrmined
by the geographical.condicions in the coastal are# énquy tﬁe existing eépqémic
and services infrastructure. The high percéﬁtages 6f rural popuia;ion,injthe
coasﬁal cantons are indicative of a demographic v#cuum; It shouldrbe noted, however,
that in so extensive an area, there is a large measure of heterdgeneity which

produces a very varied mosaic of types and intensities of population concentration

and land use.

The coastal strip of Esmeraldas Province is notable because it has
rural population densities of 1-20 inhabitants per sq km and even lower, and
small cornmunities all along the coast. With a very sparse population in the
San Lorenzo-Valdez-Ancon zone, there is more emigration than settlement in Muisne

and labour is scarce in Esmeraldas because urban jobs are increasingly preferred.



o
In:thévgity 6fv£§meré1§as}fb6rt.deﬁeibpméﬁt, théfséiéo'réfinery

A

tou:iémiﬁlSﬁa_and A£a§aﬁe$»éa&€q§n5¥¥0cfiga;Qflph;xhgéh;giiiiﬁking_Lsheraldas
withJéﬁé éhd'NﬁiQne PISyba ké?~TOiF infyit§ii;iﬁg t5;?eééthY of(this $ubregion.

The coaSﬁal aréa 6f‘ﬁaga§i Pfovidéé}ifr;éﬁﬁgé ﬁordér?of :$mera1das
Frovince to the Bay of'CA?éduez, has{?ery5}6w poPg1§£ié$ de;sities and poor
conmunications. The popuiéted aréaslgre'ﬁidéiyagqétgeféd;:ispiaﬁed fromlone
another,and linked by»fummér.¥oads, wiﬁh the Beaéﬁ*fn mén? pléééé as ﬁﬁé @ost
convenient way of getting from ﬁlace to place. iﬁithéfﬁoftﬁwégtefh ¢;ﬂ;pﬁs -
Pedernales and Cogimfes- the literacy ratevisfone‘of&;hefhigﬁth onﬁéﬁé coast.
The population is young, esigration is low; horébvgf, ;ﬁis‘ioné';aé'sé:tléE'

comparatively recently.

While the sector of the coa;;‘whi¢h’rups;ff6m'ﬁhe Bay of Caraquez
to the border with Guayas frovince is simiiéf £6 t5é'3Hé Sefofe,geographipally -
it is a dry erea with serious water shortages‘all year'lqng - it is distinguished
by large urban communities in the hinterland and ports: along the coast. The
average density of the rural éopulation is 20-40 inhabitants per sq kn, rising to
40-80 inhabitants per sq km at Fortoviejo, Rio Chico and Jipijapa, whereas
Machanilla, Puerto Lopez and Jarami j6 have very low population densities.

The valley of the Fortoviejo River, where irrigation permits in-
tensive farming, is the economic axis of the region. On the coast, Manta

is the ranking urban-industrial centre and seaport of the central coast of Ecuador.

Since the valley is overpopulated, emigration to the cities of Manta and forto-

viejo is favoured. Jobs in the cities, the fishing industry in Manta and Jaramijo
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of ;Hékrura] sec;§rnin tﬁis éfééf‘lfh§f§aﬁe‘§s trué 9f&?ﬁé:ﬁ6i¢;§6;;ﬁﬁnchanilla
and fqeft$3Lspéi'fufthe;‘sbuth,1

iThe‘nes;erh coast 9fﬂ¢”ayasvff°?i°¢€f§aé~é-v#%fFIPQ_fgfélfi'v
population density, vhith betbmesbmafé'mg;ﬁ;dqu tnéfﬁ@;ﬁﬁgééﬁéfn:ééééi. only
in the pagishes of AnconciQo, Colpnché'édd Li$e€t§d has:igéféip§éh ;Hs§g-
nificant increase in the rural popuiaiipn bétyéén 19@2 ghd1974;;>ffﬁé
population is concentrated in certaiﬁ ¢oastalyse§tbt$§ﬁiﬁi; éssociated
wiﬁh tourism (Salinas, Plazas), fishing, salt mining-ahd fefiniﬁg,‘oil
refining, etc. In Taura, there ére.newly se;tléa zénes. Projects for agrarian
reform and water and infrastéucture development offer great promise of change.

The school enrolment rate in both areas is very high.
Towards the south, the population demnsity increases. 1t is a

recently settled zone where the population is younger than the natiomal

average. The school enrollment rate is one of the highest in the country

and immigration continues to show a strong trend. At the southwestern end

of the coastal area of Ecuador, the population density is very low. Huaquillas
is also a settlement zone with a young population and very high school

enrollment. The rural population increased between 1962 and 1974 by more

than 90Z.
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l'rban development in consolidating the coastal area

Although Ecuador has the general characteristics:df‘;he>ESﬁﬁtriés
colonized by Spain, where the original populated settlements were established

in the highlands of the interior, Guayaquil (and ultimately "the Coast” in generzl)

became important for geographical, historical and economic reesons.

During the Coionial period (1740-1822), Guayaquil became the ma jor port
and shipbuilding centre on the ves; coast of‘SoLth América because it was
strategically located for puéposes‘of internatibnal aﬁd;léea}“tfade.

In addition, it was the centre of an export econoﬁy"bésed pn:tﬁe éﬁltivétibn of
cacao on large plantations in the Guayas River Bgsiﬁ, the brésent—déy El'Oro
Province and some areas in Esmeraldas and Manabi. It was the focal point for

settlement (it absorbed the migrants from the sierra, the north of PerG and other

parts of the coast);/

The fact is, however, that the distribution and relative growth of the
urban centres along the coast have not changed; their growth continues to be uneve

and they are dominared by one city - Guayaquil - which is grovwing out of control

(see table).

1/ JWAPA. "Regiomal Planning - Structure of Ecuador's Space".
Division of Regional Studies, 1977, pp. 17-19.
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ﬁany factors have shaped present-day urban systems, the most}sighificant
being higracion and the job structure, The first héé alrea&y been brigflyzahalysed.
Suffice it to add that they determine and are determined by the relative §:éhding
of urban centres and its effect on the concentration of economic acﬁivity, basic
infrastructure, consumer goods and amenities and services, location of indusrtry,
jub generation, etc. On the other hand, through the settlement processes, they
enlarge the area actually occuplied and the input of natural resources in the economy.
As far as the job structure is concerned, the oceanfront provinces

2/,

contain 40.8{ of the economically active population of the country='; of that total,

49,5% live in the urban area and 50.47 in the rural area.

2/ It represents 28.31 of the total population of the coastal provinces.
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In the urban area,v2$-302‘of‘the popq1atiqn_2s engaged .in se?y%ge-
related activities and comnerée, Qhéréésiné‘ﬁérg:;ﬁéﬁ 152; 8? %¥£5;'6fr;Hé Giban
population work in industry.

The job problem is closely related to]rﬁrél-urb;nféigfa;;oqigpq;QTban-
metropolitan mqvémehcs and it is reaching c?itiégl proﬁbft;qns ihfgﬁéygquil;

While on the one hand, Guayéquil 15 é‘hagnet for rural mingntsysééking better”

job opportunities, high income and a bettérvlife, the jbb’categories have

Teached saturation point, with directlimpact on the supply of jobs, since the

city is not capable of absorbing the available human resources at the r;gdirgd‘:ate.
The problem of unemployment - and especially under-employment - whiéﬁmeag;.thaf
workers are intermittently idle and hold low-productivity jobs - results in larpe-
scale marginality., 1In Guayaquii, the size of the city and the broportiqn of its popula-
tion crowded into its marginal sections as a result of the unreasonably large
population concentration, the very rapic growth of the city and the corresponding
demand for services and equipment, creates serious economic and social im-

balances.

Solution of this problem is to be sought beyohd the limits of the me-
tropolitan area because given its crucial position in the national picture and the
extent of its sphere of influence, its problems are fmplicitly and directly related
to the development of a very large regional space and the regional development

projects to be carried out within that space (coastal tourism, fishing centres,

building of a steel complex) are key factors in urban and regional pPlanning.
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The urban centres

The order of rank of the quanycent;es; their ;phgtes dffinf;ﬁeﬁée;/
and the polarity indexesilof urban commuﬁities4w1tﬁ 9v§f?id;000 inhaﬁig;dtgfin
1962 were determined in a study maﬁénby‘ché Natigﬁ;i Piaphiﬁg 3dafd'(;oy éb§ADE).éj

Four of the 19 centres coVeredyin thgistﬁdy are situated on éﬁébépést.
The study produced the following findings. Ailtthe centres had‘rélativély
large spheres of influence. Since Guayaqﬁil is easily accessible from
various production centres, has the most concentrated road network and
daily vehicular traffic flow, in addition to being the country's major
meritime port, its sphere of influence extends beyond that of any{o:her centre.
Manta, Machala and Esmeraldas are also fortunate to have a concentration of
first-rate roads, although the network is extremely rudimentary for Esmeraldas.
Their spheres of influence are further extended because they aré ports and
serve as links with communications centres. Accessibility and the volume of
veﬁicular traffic between Manta and Fortoviejo have had the effect of
merging the respective spheres of in{luence of the two cities, thus
constituting a more extensive development region.

As for the major factors by centre (see table), the denmographic

factor has been the decisive element in Guayaquil'’s rise to prominence, that is,

3/ Determined on the basis of vehicular traffic and degree of accessibility.
It was defined as "a space smaller than the polarized zone in vhich closer inter-
relations are established between the centre and the immediate environs'.

4/ Determined on the basis of relative relevance to specific indicators:
(1) economic, (ii) services, (iii) consumer goods and (iv) demographic.

5/ 1Ibid 1/, pp. 163-175.



the size of the population and its annual growth rate.

v

That facto:, combined

with the economic factor, that is, the substantial labour force udrkihg in

industry and commerce, makes Guayaquil the most dynamic city in ecdpomic and

population terms and the greatest attraction after Quito. It ‘has been

noted that

fluence on the ring of territories surrounding it in Guayas Frovince and outside

Guayaquil, as the nucleus of a polarized system, exerts a direct in-

it. Essentially this influence is manifested in the development of Santa

Elena Peninsula, Puntilla-Samborandon and the Guayas Basincél

Machala

Sszeralias

Porzoviejo

DOMINANT FACTORS BY CINTPE AND POLARITY INDIX

Polarisy iadex 2emizset fazsors iz svder
ef srigsisey

1. demogranthis

2.Z20p0miz

3.Basic services

b, Equizrent

2.0

l.Econcmic
1.3 2.Je=omuohic
3.Ejuipmens
b.Zasic services

1l.Eccno=ic
2.2emographis
l.Zquipnect

b Zasic services

1.2

l.3asic services
2.Demoarazhic
3.Zeoncmic

b Zguiraent

1.0

l.3asic service
€.Zguipzezt
3Oesegrapiic

A Pronomic

1.0

fote: Indicators used in defining the dominant Zectors:

(a)

(v)

{c!

(¢)

Econoaic: volume of sales and personnel ewployed iz cocmerce
business): volime o0f droducticr and personnel vorring iso
industry and credis given try ide naticoal banxizs systec.

Basic serrices: purder cf szudests ezrolled ir seccodasv ictools
and univers:tiles; tuzber of Sosrital Yeds: aumber of beds per
hotel.

Iowicoert: nuzber of radic and <elevision stations: ismdex 2¢
¢alls 1o and out ir te.eccr—unicatiocs: surder of hYouwsehclis
vith drinking vater an! yevaze facilities: and

Zeaoeradhiz: size of the Sopuwiation and i3 rates of Sowvth,

wpla, "fesional Planaing - Structure of icuador's Space”.
rision of Megional Studies, 1 77, po. 16%5-147,

6/ DP/UN/ECU-T2-019/1 ‘“Urban Develorment Plan of Guayaquil.
conclusions end recommendations”. United Nations, New York, 1977,

Project
p.21.
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The polarity index of the other cities is much lover’;hgn that
of Guayaquil. In Manta, the predominant force is the ecpnomié fa°t6:‘5593§5é -
of the manpower employed in industry ;nd the s;les volume in comﬁérce. géﬁhgla
has similar indicators, primarily credit, industrial output and sales voluﬁe*
in commerce. Services, ané in particular, secondary and higher edncation, are
the predominant factors in Esmeraldas and Portoviejo, which have smaller spheres
of influence. Although the peclarity indexes of Manta and Portoviejo a2re con-
sidered average in the national context, they become very significant in the

coastal area and have an important bearing on the planning of the region.

« Otbher urban centres of importance on the coast are Salinas, in-Guayas
trovince, and Bzhia de Caraquez in Manabi. Salinas is the largest beach resort
in the country and is very active in the "winter season' as a tourist centre;
Guavaquil, to which it is linked by highway, is the primary beneficiary of that
activity. La Libertad, a town a little further north, is virtually part of Salinas
urban district, so that both cities benefit from intensive commercizl activity
owing to the presence of oil refineries, salt mining and refining and tourism.

Bahia de Caraquez is the mandatory shipping port of the central coast

of Ecuador for agricultural and forestry products, and it is becoring an active

tourist centre (see map 5).
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IV.  THE PHYSICAL INFRASTRUCTURE

Characterization and composition of the physical infrastructure system . =

The composition, arrangement and functioning of the physi#éliand }
service infrastructure constitute one.of the most relevant indiéﬁtors °f 3
the level of development of the coastal area. Not only does it reflect the
capacity of the system in relation to its present and future impac; on the
development of the coastal area gnd its sphere of influence, but ité‘gffectiveness
in supporting the physical linking of the coastal area with the cher‘rggibns
of the country and its economicbintegration with those regibns.”'

There follows a brief review of the strﬁcture‘of the infrastructure
and services network, its major problems and the tremendous importance of
expansion of the sector based on the projections shown in the national developrent
plan (see map 6).

As it developed over time and as it is now constituted, the transportation
nétwork of the coastal region is the product of the predominanL characteristics
of the socioeconomic system which means that it is largely aimed at facilitating
the expert and import of goods moving through the main ports, connecting centres
of production, consumption and industry with those ports and establishing the
best possible connexion between the metropolises of Quito and Guayaquil. This
road traffic corridor absorbs about B80Z of the volume of cargo moved in the country,
while about 95 of exports and imports arevshipped out of its ports.

The oil-producing sector, with its system of pipelines for the transporta-
tion of oil and petroleum by-products, complemented by coastal ;raffic, completes
the transportation system. In short, the system is built on five meens of
transportation: roads, vater, rail, air and pipelines, conmsidering that the

participation of rail and air transport is limited.
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Thg coaﬁtal highwavs

While the highway ﬁeéborkjofiI;padqfJhaé‘thrég?hét;h-sou;ﬁfaiesv(high-
lands/sierra coast, fodthills:éﬁa.eésterﬁ are;)‘and tﬁféeitf;A;Qéfse.axés‘wﬁich
link the mountains with the coast and also vith the eastefu region, the coastal
road ﬁetwork is made up of highways running mainly east-west and connecting
the principal ports with cities in the interior and yith the western trunk
line (coast-foothills) which is the main north-south‘éxis running through the
broader area known as the Coast,

The table below indicates the relative'impor;aUFE of thé»#grious
roadways in terms of fehicul&r flows and type of tfaffid offg:iﬁg a viae variety
of cargo and passenger motor transportation services; This network is vital
to the movement of export and import commodities, as shown by the percentage
lof heavy traffic. Moreover, one of the chief trends in the sector's development
is the annual growth rate of 10-147 in primarv network traffic.l/ One very
significant indicator is the flow of vehicular t;affic>of the Manta-Montecristi-
Portoviejo highway, one of the heaviest in the area, which drops sharply from
Portoviejo towards the interior (Portoviejo-tl Empleo).

From.Bahia de Caraquez to Manta, there is a high density of road infra-
Structure and the communities in the interior or hinterland have good communication
However, the coastal stretch from Manta to Puerto Cayo has only summer r;ads wnich
link San Lorenzo and lLas Canas with Montecristi. Puerto Lopez, Machanilla and
Puerto Cayo are isolated; they are only linked to the parish seat by all-weather ro

. Unfortunately, no data was available on traffic flows for the stretch
froh Esmeraldas to Santo Domingo de los Colorados, which is the only means of

transportation to the interior of the country n the northern coast of Ecuador.

The road infrastructure of the shore of Esmeraldas Province is very rudimentary.

1/ Reply to the basic information outline on tle transportation sector,
1980, p.1. :
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VENICULAR FLOW AND TYPE OF TRAFYIC 3 SOME COASTAL CCRRIDOPRS

SECTION LINGTE JATLY TPAFYIC EEATY TPAYTZZ
{Xa) {vezicles ) (2)

. Sazto Docingo- Bakfa

de Caraques 206 1000 6o
R S=palze- g -
Porzovie o 98,3 ;BO : : T0
Porzoviejo-Montecrisssi
Maczza . - 31500 {1000 vis a6
JipijspacDaule)
Moptecristi~vipitapa
Neool-Cuayaquil 14,8 1Lo0 vainly light
veaicles
Guayaquil-Santa
Reza 3/ 1Lk 1730 38
Sarza Tena~ la Lider- Satwrated vith vehicles
sad-Salinas 15 iz Su==er, up 30 5C7 —_
of capacizy
3abanoyo~Suaysguil 64 . 1500 55
Suevedo~dalzar N .
Daul e—Guaysquil o ' 600e 53

Scusce: Mipisiry o2 Pudliec Verks and Com=unications c? Scuador

1/ This seconday coastal network serves a corsidor sveragicg £5 1= x 250 = {2 lezsth,
“hat is as area of 12,000 3g k=, vizh s population of aillion, Dot izcludizg tralfic
ectering and lsavizy the peres aad other services provided Sy tiis :cne.

Communications with the capital of the Province, Esemeraldas, are possible onl?

by asphalt road up to 35-50 km; behond that, communication between the towns

is by summer roads or there is none at all. In the Muisne area, the towns are

farther apart and isolated, with poor communication roads Tuaning along the rivers

and in the mouth of the rivers towards the sea. No detailed information was
available on the road network south of Guayaquil which feeds the south coast and links
Puerto Bolivar-Machala with the interior and ends in the paved highway linking Guaya-
quil-Naranjal-Machala. It runs parallel to the shore and has a few, short offshoots
(summer roads) which do not go as far as the shore. In E1 Oro Province, the road

network branches out quite a bit although there are no roads to the Archipelago

of Jambeli and the shore from Puerto Bolivar to Huaquillas.
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2 .
The ccastal road network—/in the national context and present and future

impact of development projects

4 comparison of the coastal highways with those of the rest of
the cohntry shows that: |
-The roads on the coast and in the s}ufra con#ﬁ{tute.9§2 bf tﬁe;>
country's total road syster. \
-Roac¢ nileage between the coasﬁ and the siefra is about the s;@e,
with 46.7% for the coast and 47.8( for the sierra,
-0n the coast, most are dirt rcads and there are 7793.1 k= of such
roads., In terms of all-weather roads, the coast has 28.47 and the sierra 64.0%.
Thete are five times fewer paved roads than dirt roacs, which indicates the
importance of the so-called summer roacds on the coast for they account for
the very high percentage of over-call mileage.
-The percentage of total road mileage on :he coast is 63.47, ancd
39,37/ in the sierra; the sharp difference is again explained'bykthe suﬁmer
Toads. |
Between 1970 and i978, the coastal rToad heﬁwérk showed a sharp
increase in paved roads (50Z) and dirt roads (60%7), Qi:h the highestlpercentage
of that type of road in Manab{ and Esmeraldas Frovinces (see':#ble on next page).
The Natioﬁal Development Plar calls for the establishment of new traffic
corridors in Esmeraldas and Manab{ provinces. The primary highway network is
to be extended by 769 km, thus giving the two provinces access to the main or

trunk line on the Coast and incorporating some 350,000 hectares of agricultural

land (see table).

2/ The coastal area would be part of the large natural area called the
Coasf? from which the statistics which follow have been taken.
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SUMMARY OF THEZ NATIONAL ROAD NETWORK, 1978

- PROVINCE LENGTH AND TYPE_OF DRIVING SURFACE SUB-TOTALS ToTALs
‘o' H
§ ASPIIALT PAVED DIRT g
=
' ' R.F. 158.5 10b.6 - 263.1 19.59%
ESMERALDAS C.V. 271.6 277.€ 20.59 1.3is.2
C. VER, 8ok, BoL, § 59.77 (21.16)
A.F su2.0 276.8 810.7 15.11
MANABI C.V. 2.6 317.6 380, b 6.46 5.817.3
C.VER. 2, 20T,2 L2u72 78,40 (bh,96)
' R.F. 813.3 151.0 ouk.3 2u.12
CUAYAS c.v, 100.) 5057 10,8 17.99 3.913.5
: C. VER. 2.2vl.s 2.2u8.5 57.3 (32..8)
EL ORO - R.F 208.2 73.2 71.% 27.08
; c.v. €.1 uoL g 5C2. 3 36.64 1.370.7
' C.VER. *96.9 %05.9 36.20 (11.19)
TOTEL R.F. 18150 6C5.& Zu1E.6 20.07
TOTAL C.v. 14E. L 1606E. T 1P3s 2 15.23 12.06€.7
TOTAL C. vER. i 7762.1 7793.1 6b. 60
ITCTAL TUAST FL.F.<C.V.eC. ¥R,
R.F.: Primary road ,
c.v Local road
C. VER.: Summer read
Source: Ministry of Public Works and Communications, Ecuador
INVESTMENTS POR BASIZ PROUZCTS
SUBSZCTOR: EIZEWAYS
Projects iengs Zavestzents over tke
: (=) five-year period

FUIDRETAL ROAD
NETWOPY ZIMTRAISAS.

MANAZZ

- Sl 'uisce £2.9 50.2
- Izzeraides-Zan loreszo 1%0.0 400.0
- barra-Sar lsreazo 206.2 £00.2
- Sesze-Zan Isifrolasma €.0 295.0
- Vizae<Sa= Jresecric 70.9 178.9
TOTAL: €g2.2 1313.2

Source: Natiocal Developmest Plas (1980-198%), Part II, wel. T, p12

These projects will fill large gaps in the present netuork,fbr
the Coast has a very low accessibility index, with very few connexions between
the adjacent provinces and virtually no connexion between the ports along the
coast, The network of local and penetration roads is not sufficiently de-
veloped to éstablish links between the various growing areas or potentially

agricultural areas and the consumer markets, so that there is damage and losses
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in the productive sectors, especially the agricultural areas.é/ In the chapter
on coastal agriculture, repeated reference is made to the impact that the opening
of new corridors will have and whar they will mean to the economy of the region.

The rail npetwork

Railroads play a‘very minor role in the coastal transportation system
except in the Iparra-San Lorenzo corridor, which is the only transportation route
in 200 km, although the port facilities of .Sam Lorenzo are very limited. It should
also be noted that no port is directly served by the railroad. The National
Development Plan calls for pre-investment studies and the beginning of construction
of a rapid, mass transit system which would link the coastal area, the ports and the

main cities of the interior and use electricity instead of liquid fuels.

Transportation by water

The water transportation network, made up of the port system, maritime shippir
coastal shipping and river ports, is an important element of the coastal infrastructure.
The effect of this type of infrastructure on the country's development has been anc
continues to be decisive. Ecuador moves about 95/ of its export and import goods
by sea, so that maritime shippping is the main system for the international Carriace
of its foreign trade.

Maritime and coastal shipping is done through four main ports(Guayaquil,

Puerto Bolivar, Manta and Esmeraldas) and two oil terminals (Balao and La Libertad).

3/ Ibid. V






- 38 -

The percentage of cargo moved by the Port Authorities showed a sub-

stantial increase beginning in 1977, a year when imports exceeded exports (see table).
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Projections to the vear 1992 indicate a sustained increase in the
movement of cargo and it is anticipated that the Port Authorities, with the
installations they now have and those to be built according to the development
plans, will b; able to handle the volumes of cargo they will have to move in
future efficiently.

With regard to the participation of each port in moving export
cargo (sugar, bananas, cacao, coffee, fish meal, fish, seafood, shellfish,
molasses, etc.) and imports (fertilizer, cement, fuels and fuel byproducts, ~
iron, steel and other metalé, paper, wheat, vehicles and machinery, chemicals,
etc.), it can be seen that Puerto Bolivar is primarily an export port, since
thé largest volume of the country's banana production is shipped through that
point. 1In 1979, it shipped the largest volume of exports, all of it, bananas.

Guayaquil is mainly engaged in import traffic. After Puerto Bolivar,
it ranks second in volume of export cargo, which includes a wide variety of
products. ' The port of Manta acts as a complement to Guayaquil and is also
engaged in shipping a variety of products abroad. Imports far exceed exports

and expansion of the port will enhance its operatiomal capacity, although it
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The port of tsmeraldas ranks lowest in ;he‘total volume of cargo moved by
the lFort Authorities and is QQQdAmainly for thé export of repional products. Jts
link with Quito by the present hicthy is vitai to its future development and it can
be regarded as the natural port of’Quito and its whole sphere of influence(cen;ral
sierra, north and east). |

Present port infrastructure and plans for its expansion

The growth of the economy created a need for an integrated port Syétem and

development policies adapted to the increase in shipping and to the new technological

-Tequirements of transportation by water. 1In 1973, the first national study was

made of port capacity and short-, medium- and long-term needs. It formed the

basis of the Port Developmert Flan which is being implemented, with projections

up to 1991 (see investments programme 1980-1984).

According to that Plan, Ecuador's port system would consist of:
- comerciel portis
petroleum terminals
industrial fishing poris
artisanal fishing bases

a2V I g

The Plen is eimed, inter elia, at achieving a more equitable distribution of cargo,
especially import cargo, among the ports of the national system, and to ensure that
the port infrastructure has the facilities required to ship primary commodities

and increased output.

Below is a summary of port facilities, their location and présent character-
istics as well as those called for in the National Development Plan,ﬁ/which are
determiﬁed by their areas of influence and the production and consumption needs of
those areas. It is estimated that with the expanded infrastructure, the Port System of
Ecuador will be able to handle the normal shipping requirements up to the year 1990

and that its installations will be capable of berthing the most modern ships now in use.

-

4/ Ravy of Ecuador, Department of Merchant and Coastal Shipping. Port
Structure of Ecuador, pp. 12-16, 19-22. ‘
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Port Authority of Esmeraidas

General observations The Port Authority's installations are located in

the northern part of the country, in the province of Esmeraldas, beside the mouth

of the Esmeraldas River.

There is direcct access to the port from the sca, from a natural

depression in the sea floor which comes up to about 200 metres from the entrance

to the port. The dock area is protected by jetties, which enclose an inner

harbour measuring 42 hectares.

The port hes:

one floeting pier

two marginal piers of 175 m. eech

one specielized tier for Roll-on Roll-off
one service pier

uncovered warehcuses of 7.200 m?

storage sheds of 8 hectares

Foture Installations

Industrial Fishinn Fort

Gas Terminal

Construction of the following facilities is planned

in the port area:

A new access road because the land approach to the port
Cuts across the most densely populated sector of the

city of Esmeraldas;

Since it is expected to have to move containers in future,
two more deep vater piers ere to be built for the port as

well as trensfer werehouses.
The jetties enclosing an inner harbour dredged to a depth
of 7.5 m are already builrt. This port will have specialized

piers for the unloading of the different types of fish caught
for consumption and for the fishing industry.

As part of the infrastructure of the port, a loading quay

for liquid propane gas (LPG) with a minizum depth of 7.5 m

is being built; it will be able to moor ships of 6,000 tons

deadweight.
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Port -‘Authority of Manta

veneral observations: The Port Authority of Manta is located in the centra

part of the Ecuadorian coast, in the province of Manabi, 25 miles from the inter-
national shipping Toute and there is direct access to it. The wharf area is
protected by a causeway jetty 7 m wide and about 1600 m long which also

serves as a highway for vehicular traffic.

The port of Manta has:

two breakwater (jett}) piers with two piers of 200 m of length each;
three marginal piers; |

a specialized pier for Roll-on Roll-off ;

covered warehouses with a totel aree of 13.860 =2; end

storzge sheds.

Future Installations

T<o more open-air storage sheds measuring a total of 50,000 sq m in length

are now being built.

Tne master plan for the port calls for the construction of complementary

facilities, a pier for containers and dredges and a public relations
building.

Port Authority of Cuavaquil

General observations: The Maritime Terminal of the Fort Authority of

the city of Guayaquil is located in the Estero del Muerto, opposite Isla Triniteri
The access route for ships .to the port is through the Horfo Channel

parallel to the coast of Data, enabling ships to arrive at any time without

regard for the level of the tide in the Estero Salado or the pfevailing weather

conditions. The access channel, from the ocean buoy to the port, is 46 nautical

miles long, 121.92 m wide and has a mininum depth averapging 9.45 m. At the foot

of the quays, the minimum depth is 35 feet and the channel is 230 m wide.
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The lort installatiuns are connected with the Guayas River by a shippinp
canal for small vessels and a lock situated in the Estero Cobina designed to
facilitate the transportation of cargo en route to the tort, chiefly bananacs
for export. The lock of the canal was built to Tegulate the different levels
of the Estero Salado and the Guayas River (0.65 m), the velocity of the current
created by that difference and the possible sedimentation of the port'by
suspended materials carried by the river.

The port fecilities and installstions in the Port of Guayaquil include:

a8 marginal pier, 925 m length and five piers;

- 3 piers (covered) of 185 m each, one for containers and banane;
- & pier for smell boeis;

- 2 viers for hesd cerco;

- covered werehouses with an ares of 79.LS3 :2;

- open-eir sicrage shels with & totel arees of 1%7.80% m2;

- &n erea of 2.500 o for storage of refrigerated containers (open eir);
- werehouses for the corsolidetion of containers:

- eareas with capecity for L,000 containers:

- three silos Tor storege of wheat, 20.000 TN;

- & wverebouse Tor sicrage of suger, 30.00C TN; and

~ one werehouse for Cangerous cergo.

Port Authoritiy of Puerio Bcliver

L2t}

Puerto Zciiver, loceted in Mechela, Province of El Oro, services +he

southern pori of the country, deeling mainly with exports of bvanana end imports

for indusiry and commerce. The port terminel is located in a very deep cenel,
The port facilities and installations of the Fuerto Bolivar include:

- onpe breakveter (Jetty) pier vith two piers (259.2 m long);
- one marginel pier of 372 m long with two piers;

~ a pier for small boats;

- covered warehouses with a total area of 14,526 m°; and

- uncovered werehouses with a totel area of 16.926 m°.

Provisional Terminal of the Esmeraldas Refinery (TEPRE)

TEFRE is located between the Commercial Port and the Balao 0il Terminal
and is used for shipping the tefinery's products. The maritime installations
of TEPRE are as follows: "

A conventional system of mooring buoys designed for vessels of between

6,000 and 20,000 DWT, Maximum draught: 11 m in the buoy field.
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Among the port and other facilities, both ports will eventually have
unloading piers, supplies of ice and fuel, syncnro-lift svstems for the repair
and maintenance of ships, refrigerating plants, an ice fac;or}, uorkshops for
the maintenance and repair of machinery and a buildingﬁfdr the administration
and supervision of fishing ports.

The project on port facilities for the‘development of fishing for

direct human consumption calls for the construction of unloading and support

facilities in the following localities:

Port of Esmeraldas: As a complement to the construction of the

Commercial Port of Esmeraldas.

Puerto Lopez: Situated half way between the ports of Manca and Salinas.

It is a broad bay between the points of San Lorenzo on the north and Salango
on the south; it embraces the commercial fishing ports éf Cayo, Machanilla,
Puerto Lopez and Salango,

There are no port facilities of any kind in‘Pué;to Lopez so that the
fishing boats are provisioned and their catch of fish‘ié'unloaded on the beach
using rudimentary systems consecrated by custom.

Port of Santa Rosa: This fishing port lies between Salinas and.La

Libertad. It has no port facilities of any kind, but it is a traditional
fishing cove and provides a good natural shelter for small fishing boats.

Puerto Bolivar: Situated in El Oro Province, with direct access to

the Gulf of Guayaquil. It is a commercial port with a substantial port infra-
structure, but it has no facilities for fishing.

The Flan calls for the construction of port facilities for fishing
in the Estero de Huaylan, adjacent to the Commercial Port.

Among thé port and other facilities those ports will have are pilers,
fuel stocks, water resérvqirs, ice maqhines,,rodms fof preserving food, repairs

workshops, etc.
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Among the most important factors restricting agricultural development
are such natural phenomena as severe droughts, structural flaws like the low yield index
and institutional drawbacks such as restrictions on the loans granted by the banking
" system, which are insufficient to satisfy the large demand of the sector and have

2/

been geared main1y tchommercia1 and indps;rial_a;tivity.-g

The absence of incentivéskinlihefagriéﬁitﬁre and livestock §éctorl
causes people to émigrate from the Country to thévéity in search of new Sourcéﬁ‘
of work, with adverse effects on production, and leads.to the concentration of
p;oductive activity in a few zones, particularly in the cities of Guayaquil, Esmefaldas
and Machala. B

The prospects for agricultural development depend on integrated
development projects in which mechanization will be an important factor as well as
irrigation, timely credit, a marketing system which creates the infrastructure of
silos and warehouses to store and preserve surplus output and price stability.

In addition, the projects call for increased yields of such traditional export crops
as bananas, cacao and coffee as well as other products designed to strengthen agro-
industry'in the processing of intermediatg products as import substitutes.

Present and future prospects for livestock breeding are based on
available pastureland, which is now being under-utilized. The number, quality and’
size of pasturelands, if fully utilized, would open up opportunities for increasing
the livestock population, Forestry resoufces, particularly mangroves, are under
great pressure because of the competing demands for the intertidal space used for

shrimp-growing, which have led to the indiscriminate cutting down of mangroves.

2/ 1Ibid., p.2
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Present contribution of coastal agriculture to national development

The agricultural sector’s primary role in the economic and sociai‘
development of the coastal area has always been linked with traditional exports.
Suffice it to say that up to 1972, bananas were the main export, together with'
such commodities as coffee, cacao and sugar. Bananas, cacao, sugar cane and cotton
originated in the coastal area, as did.such important products for domestic
consumption as rice, maize, tropical fruits, shoft-cycle oilseeds, etc,

The variety of climates along the coast - humid zones in the prbvince
of Esmeraldas, the north of Manab{ and the léver Guayas River Basin and arid
| zones in part of Manabi Province, the Santa Elena Peninsula and El Oro Province -
favour different types of agriculture. In the highly diversified Guayas River
Basin and the Esmeraldas River system, an important agricultural and forestry base
for the development of agro-industry; in the Manabi area and Santa Elena PenInSﬁla,
agriculture dependent on potential water resources; and in the southern part of the
coast, a highly specialized type of agriculture geared to export crops.

Cn the basis of the diversity of present and potential land use, a

preliminary identification can be made of agricultural-livestock subregions

along the coast.gj

g] The information given below was taken from the study on Agricultural Zones for
Integrated Prograrming prepared by the Natiorial Programme of Agrarian Regionalization
(unpublished), Quito, 1980,
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Northwest coast of Manabi Provipce

There are large cattle ranches in the northwestern part of Hanabf PrbViﬁce.
It is a relatively humid area and despite fertility problems (sa11n1:y) 1n Coglmies,
the soils have a good potential. There are large flat expanses, whlch can be .
mechanized and irrigated by mathinery. Huch of the area used for farmlng grOQS
fodder, cacao, fruit and subsxstence crops. In the Co;lmies area on the border
of Manabi and Esmeraldas Provinces, the 1ndentatxon of the coast and the 1nflou of
fresh and salt water form an estuarial regime favouring the development of extensive
mangrove swamps. Mengroves lie near the mouth of the Jama River. B
The zone is cut off from other coastal sectors and has very rudimentary meﬁn; affcom—
munication, except for the summer road which Tuns along the coast. Ipﬁrbﬁemeﬁﬁ
of that road could have beneficial effects on the rural economy of thé area be-
cause 1t would make it easier for small growers to market their products. It has
been recommended that cacao plantations should be developed in the coastal area,

particularly in Cojimies (an area of saline soils), but with grazing land so close by,

they might be invested with pests.

Central coast of Manabf Province as far as the Bahia of Caraquez

Farther south, the arez becomes more arid and most of the crops require
irrigation. While the soils 2re fertile, there are some drawbacks. Livestock breeding
is the main rural'activity. The flatlands near the coast have the most artificial
pasture. The Jama irrigation project is most vital to this area because it will
-enable 200 medium and small owners to develop cotton and rice crops and it will
improve the pastures. About 4000 hectares will be brought under cultivation. In
Bahfa de Caraquez, where the Chone River flows out to the sea, there are about 2300
hectares of mangroves where shrimp is grown.

Southwvest coast of Manabi Province

The coastal parishes south of Bahfa de Caraquez have perfectly usable soils,

often flatlands, but with few serious drawbacks. The low precipitation and severe
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water shortages all year round make irr1gatxon ind1spensab1e and the relatively
numeroﬁs layers of groundwater could be used for that purpose. There is
very 11tt1e cultivated area, 1ess 1n.JaramiJo and the relat1ve1y humid sectors
of San Lorenzo and Hontecrlst1, where yearly subsistence‘crdps are grown,
coffee and citrous fruits (San Lorenzo), cottbp (antecristi), fodder (Manta) and
some bananas. This zone was considered to be Qithout significant farming
potential. Reforestation and the use of groundﬁater, vhich could in turn be
reclaimed in the industrial zone of Haﬁ;a,~were recommended as géneral guideiines

for resource use.

Portoviejo subregion

Since the Portoviejo subregion is made up of a number of parishes with
a single outlet to the sea (Charapoto, included in the previous zone) and
closely linked with the agricultural and urban development of the Portoviejo
and Manta zones, it should be regarded as part of the sphere of influence
of the immediate coastal area. _I: is a very dry zone circling the valley
of the Portoviejo River where there is intensive farming. The objective
of the CRM's "Portoviejo project” is to overhaul the irrigation system
and the use of the water from the Poza Honda Dam in order to reorganize
the farming system and adapt it to intensive horticultural production for
neighbouring urban markets and for agro-industry, which will have a very
strong impact in Manta if it is developed.

At present, large areas are growing short-cycle subsistence crops

and.industrial crops (cotton, castor-oil plants), coffee, various fruits and,

to a lesser degree, bananas. The areas used for pasture are considered an

under-utilization of the valley's resources.
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VI. FISHERIES -

Principal characteristics of the sector o

Fishing and related activ‘i‘tie’s' increased beginning in the early 70s
and gained even more momentum from 1975 on as a result of thé efforts of the
private sector and the Government legal support provided by the "Fishing and
Fishing Development Act" which provides a series of economic, tax and legal
incentives to promote the development of the sector. The,,folloqipg basic

statistics are a measure of the sector's dynamism:

TOTAL CATCTS CATCETS BT SPICIES, 1672

Year Mezric tons Species Metric tons
(gross wveight)

1965 5%.500 Sinehagus and
1966 $3.1C0 sizilar 550. 200
19¢7 gu.530 Tuzs 24. 000
1063 76.059 White Fisk 25.30C
19€9 36.500 Shri=p 3.1900
1972 91.%00 Crusiaceass 2.500
1571 10€.700 Mollusks L, 000
1772 138.200 Ntle 1.0¢0
1973 153.%0C0 Lobster 50
1374 17L.L00
1575 222.033
1674 255,268
1977 L33.953
1978 €16.550

EXPORT OF FISH PRODUCTS
In metric tons (net veight), thousands of dollars and percentages

1974_1978

PRODUCT 197k 1978
M. T, z ucs M.T. 4 us$

N
»"

Tune (frozen and canned)| 14.106,10 | 39.1| 9.122.10 {31.6] 16.756.00 [13.9 | 1L.013.00 15.3

Shrimp (frozen) 2.717.99 | 7.5] B8.755.20 [30.3| k.757.00 [L.$ | 31.286.00 | 3.2
Pinchagus (canned) 6.u0L.20 | 17.8} 5.32L.30 [18.4 | 18.783.00 J17.7 | 18.791.00 | 20.5
Fishmeal 12.177.00 | 33.8{ 3.97L.B0 |13.8( 58.112.00 |[5L.T [ 18.931.00 | 20.7
Fish oil - . - - 7.800.00 | 7.3 3.30L.00 3.7
Sub-total 35.u05.20 | 98.2(27.176.b0 {oL.1[104,210.00 8.1 | 86.385.00 | gu.u
ToTAL (including other 36.043.00 [ 100(28.8t8.20 | 100)106.172.00 | 100 [915.522.00 | 100

lesser products)

fource: Ministry of NnturaJ"Resources and Energy, Ecuador. Nffice of the Undersecretary for
Pishinp Resources, "Diagmosis of the Fishing Sertor", 1980, '
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{/7i§ éﬁé;fisﬁiﬁégiddpﬁiri; reﬁééfcﬁTYs'ﬁoStbd:gen§1y ﬁe§¢gg':qf§§§g§s
how abunqéﬁt aﬁd‘hpw“extéhSiﬁéeré\tﬁé rééoﬁfcésféf"siﬁfi‘:ﬁié;,f';méiizlbéi;gie,fi;s;x;;i
and lobsfe;i(fof_fﬁgthér deﬁailﬁlbhvfhe industrial fishing sector, see'tﬁe Ehapter
on industry).;

Fish resources

The resources of the Ecﬁédd:i#h'coasﬁlhave been diyidgdvintd th;ée large
categoriess fish, céas:;ceans, mollﬁsksvaﬁd turtles;~qn’the‘pas£s‘of volume caught,

economic value and.rélative,impo:;anéeV(see table).

The fishing areas with the greatesc,botentiﬁl‘yiéid a:e_briefly outlined below.—

;] The data given has been excerpted from Aubray, Roger '"Considerations for a possible
‘ development programme for the fishing sector in Ecuador". Quito, 1979.
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1

'SPECIIS OF TISE CAUCHT OFF TEE ICUADORZIAN COAST 3Y ZCCHOMIT VALUE, TTPZ AXD LOCATION

P

E?!CiIS

COMMOR XAME-

TYPE OF FIS2XNC

Commercial

izduszrial

LOCATION

ToNA

WETTD

F1s?

MOLLUSKS

CRUSTA-
CIASS

LIS

Source:

Yellov fin
Albacore

Sarrel Botito
Pataseca Bonite
Sierra 3Jozizo
Botslelish

Mackerel, horse aackerel
or sorsy

Pinchagua
Chut

T
3ledelisn
Cariza
Corrina

Vatery
MNat

Cod
Berazate
Striped fish
MonkZish
RecZish
Porgy
Euaysize
Jorade
Sav?isk

Red mus=ars
Ciaz

Conel
Oyster
Mussels
Shrizp
Lobster
Crsyfish
Squid

¥ing Tra®

Tarle

N M M KM

H oM M M N M M M M MM MHM KN M N KM

H M M M M M N M M M

H M AN MM N‘N “

-

Ares of Manta
Cul? of Cuayaguil

“

"

Saata Dlena Say

Gul? of Guayaquil

Santa Eleaa Bay

™

"

Coast of Zsaeraldas

SManab{ y Guyas

L]

[
Coast of Es:érnlens an
Il Ors. '

L]

. Gul? of Cuayagquil

Masab{ and Ismeralies

L]
.
"

L]

Mizistry of Natural Resources and Snergy, Ituador, C?fice o7 the Utdersecsezasy of
Fisning Resources. "Diagmonis of the Pisking Sector™ 1980.
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Tuna fishing

Ecuador lies in one of the world's richaat tunavzones. Thisyresourcgag
has been thoroughly studied bythe Inter—American'éamﬁissibn on Trdbical f&ha; *
for the Eastern Pacific (CIAT), according to which the total catch of yellow f1n
and barrel tuna from a million sq km of Ecuador s exc1u51ve zone comes to'
85,000 tons a year. These species have been fished 1nten51ve1y by a large
fleet of tuna boats, circular nets (seines) and “palangres™ of various countries.

Of that total, 25,000 tons are caught by boats flying the Ecuadorian flag
and 60,000 tons by foreign boats to which Ecuador has issued a total of some 220
licenses, more than 507 of them Japanese "palangreros'. |

Exports ~f frozen and canned tuna were valued in 1978 at $14 million,
representing 15% of all fishing exports, although the size of the catch in the
national total has fallen off compared to 1974, Nevertheless, this industry is one
of the most developed and prosperous in the fishing sector of Ecuador.

Studies seem to indicate that, subject to the availability of resources :
and the co-operation of Ecuadorian boats plying the whole inter-tropical area,
the total catch of the main species of tuna could exceed 85,000 tons before thev
end of the next five year plan.

It should be noted that in addition to the barrel and yellow fin tuna,
there are many other scombroids and related species in Ecuador's maritime zone;
such as the merlin (little hake), swordfish and dorado. Although they do not

command as high a price on the world market, they still are an improtant resource

which has not been overfished regionally.



Shrimp fishing

In Ecuador, where the whlte shrimp is very plentiful, the industry has
become a princ1pa1 economic activ1ty of the flshing sector. In 1978, total
shrimp exports came to $32 m1111on, or 3&[ of a11 fishlng exports.

In addltion to the catches brought 1n by the shrlmp fleet, shr1mp is.
grown on a commercial scale in tanks or pools.‘ This has created a serlous
problem- :he exploitation of a shared resource and the growing conpetition
between the shrimp boat catches and the growing of shrimp in tanks or pools.

Shrimp-growing is an industrial activity begun in El Oro Province in
1968 and has been steadily growing since 1971. Total output increased from
45 tons in 1972 to 1,144 in 1976 and is expected to reach &,500 tonshin 1978f1979.

The system consists of digging out large tanks in_saltfbearing<terrain
called "salitrales" or "pampas" or in mangrove areas atZSea leuel;,into which
are cast the larvae caught by commercial fishermen;f3§,0b0viarvaekon an average
per tank hectare. | B e |

The main shrimp fishing‘grounds:are theunangroVe~suanps of the estuary
and the specxes best suited to the envxronmental conditions 1n which the shrimp

are grown are P. vannamei and P. s;ylirostris (see map 7)

These are some of the most important problems in the growing of shrimp 2/

-Oversaturation of the area available for‘shrinp;nurseries,eit being
very unevenly distributed;
-Lack of co-ordination between the competent'agencies_so that'there is

no control over the developmentof shrimp-growing;

-Alteration of the ecology of the mangrove as a result of indliscriminate

cutting aimed at converting the mangrove area to such other uses asithe extraction
of charcoal, industrial uses (briquettes) and chemicals (tannin).

-Lack of knowledge or partial knowledge of the reproductive cycle
and early life stages of shrimp;

Lack of technical advisory services to backstop development of this

~antdird
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_orhéré*ig“ s Ux\good.deul,of concern about the effects of massive, uncontrollec

catches of;young shr1mp 1n the_la ‘al reas of the coast~and the commerc1a1 fishing

zones 1n-wh1ch'the shrimp fleets operat {Horeover, ow1ng to the,lack of reliable

data on the’actual,potentlal of the ocean shrimp banks and of shrlmp grouxng,
there 1s an urgent need to study the principal commerc1a1 specles and to exper1ment
with the artificial production of larvae and post-larval forms of whxte shr1mp.

Flshxng for pelagic fish

Under the generzl headrng“offp1nchagua;.a nunber of species of clupelds,
engraulides and herring are tradltionally caught off Ecuador, together with
such other species as the sardlne ‘and var1ous kinds of arcnoveta.

Slnce 1972, productlon of these fish, which had remained at the sane
1eve1i§ith an annual catch of about 50,000 tons, increased at a rate of 502 to 80X
a year to reach an unprecedented level in 1978 of 550,000 tons, or 90 of
Ecuador s total fish productlon. | Pelagic f1sh catches 1n 1978 were worth
over $20 million,kwhich represents 242 of the total exports of fish products.

Only 102 of ‘that total ‘output was canned and 904 ground 1nto flsh flour (f;snneal).

However, under the regulations, plnchagua must beﬁused exc1u51ve1y for d1rect

human consumption or canning.

At the present time, yearly catches of small pelagic fish exceed the
target of 150 OOO tons proviszonally set as the maximum sustainable potential
There: are ind1cations of overfishlng and several proposals have been made

to set nets because of the danger thnt stocks may be exhausted.

2/ Icaza, Raul G. and Arara, Patricio. "Shrimp nurseries: diagnosis and
recomnendations”. National Fishing Institute. Fishing Information Series
No. 09/78, Guayaquil, 1978, pp. 35-44.
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Proper regulation of this type of fishing requires a scientific

evaluation of the resource and the sustainable output since there are no reliable

data on the total potential.

Deep sea fishing

Annual output has been estimated at approximately 20,000 tons of
deep water fish, 4,000 tons of mollusks and 2,000 tons of crustaceans,
excluding shrimp. Some 10,000 to 15,000 tons of Hpi:e fish are caught
by commercial fishing and 5,000 tons by the shrimp fleet, According to
evaluations of the haul, it contains many varieties and species of considerudle
commercial value.

Studies indicate that the maximum sus:tainable yield.insidg;:he :

100-n deep zone would be 20,000 tons; at depchs“’qf‘_éob’?:o 300 o, iif@uid‘ be
30,000 tons of hake and other species. It has further beeh'Sthn tﬁat there

are good supplies of squid on all of Ecuacor's continental shelf.

However, no industry has been developed in Zcuador based on
deep sea fishing or trawling. A group of private campanies and the

State-owned company EPNA recently started to develop deep water fishing.

It has also been pointed out that before this type of fishing can
be developed, a study must be made to assess the stock and intensive research
must be conducted together with an economic analysis to ascertain the prospects

for developing a deep sea fishing industry for export.

The small-scale fishery sector

Fishing in Ecuador was traditionally a small-scale fishing activity.
persists as such in many communities along the coast. The total number of
commercial fishermen fluctuates between 10,000 and 13,000 individuals and the

number of fishing boats of various sizes between 4,000 and 5,000.

It
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It is an individual or family enterprise, using equipment and low~yield
fishing skills and fishing boats without a motor. The total annual catch is
estimated at between 15,000 and 20,000 tons of fish and crustaceans, although
the level of productivity is very low and it is subsistence production or for
personal consumption or, in some cases, consumption of the freshly-caught fish
in the market.

There is no infrastructure for individual small-scale fishing. The
absence of commercial fishing centres, an adequate road network, electricity
and services impedes the marketing of the catch. Moreover, the lack of working
capital makes the fishermen dependent on middlemen who market the catch and
grant them credit at very high interest. ‘Xthough the National Fishing
Enterprise does provide some marketing assis:zance. those services are not sufficient
and should be expanded so that more individual fismermen can benefit.

Efforts to improve the situation of indivizual commercial fishermen
have been directed towards forming fishing cc-operatives and the largest
number of such co-operatives are found in E1 Qro znd Hangbi Provinces.

In addition, the IDB/IFAD project or human consumption of fish
was signed in 1979; the concept is origine. zn¢ it is cne of the best
éttémptﬁ made in Ecuador to assist individual fishermen and to improve
the management of EPNA.

It will promote the establishment of four small-scale fishing centres
in Esmeraldas, Puerto Lopez, Santa Rosa and Puerto Bolivar, together with

loading platforms and processing plants equipped to handle an output of

5,000 tons of fish for distribution mainly in Quito and Guayaquil.
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The fishing programme

The 1980-1984 National Development Plan calls for the following

basic projects:

-Exploration of the waters adjacent to the coast, the lowest part of
the continental shelf and the Colén Archipelago. This project is to carried
out on the basis of an agreement between the National Fishing Institute
and the Government of the United Kingdom. i: includes a study and analysis
of fishing resources, their characteristics, distribution, maximum sustainable
yield, utilization and marketing. It also envisages the advising and training
of Ecuadorian technical personnel.

-In the training field, the Manta 5chool will extend its instructiea
to individual fishermen and train them in tneir own communities.

~Optimization of production and marketing by establishing a sound

production and marketing infrastructure anc issuing the rzlevant regulations.
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VII. NON-RENEWABLE RESOURCES

Very little information was available for the preparation of this chapter.
The subject is so important in the context of the integrated development of coastal

resources as to require more detailed knowledge about this sector.

While most of the oil is not produced in the coastal area, it is the site
for the processins, transport and distribution of petroleum resources. Similarly,
mining, whi;h is of secondary importance in the national context, particularly
surface mining of minerals or extraction of minerals lying near the surface or

in shallow waters, could nevertheless have great impact on the ecology of the coastal areﬁ

Petrol eun
Background

Ecuador has 192,000 sq km of petroleum deposits consisting of sedimentary
formations clustered in tﬁe coastal basin (73,200 sq km), in the Napo orAOriente basins
(97,500 sq km) and in other less important areas. In-aaditidn, the continental shelf
(on the coast) also consists of sedimentary rock formations.

The share of the coastal deposits in the production of crude oil can
be seen from the table below. Exploitation of shallow deposits for commercial

purposes began in 1925 in Santa Elena Peninsula.

PRODUCTION OF CRUDE OTL
(Thousands of barrels)

19661970

Year —— ! Crude oil Petroleon

' Coast ORIENTE (1) TOTAL for refining
1966 2.480,1 - 26000 5.760.4
1967 23716 - 2.271.6 4.095.0
1908 10181 - 18160 7,385.6
1909 16016 - 1.602.6 7.722.9
1970 Les0.0 - Lawo 87100
1271 13844 - C3844 2.6040
1972 11408 22,0344 .57 10,1110
1973 _ 10210 75.100,2 7 .0 10,3458
e (1] 61.870.} TR 12,7008
1978 0314 §7.924.¢ 50,7520 148007

276 100.4 $1.492.7 68.004.0 10.0484.7
nrr ome.¢ 06,2655 66.950.9 14.168
nre 82.2 1,033.0 73.683.2 J0.062.9
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Initially, average output per well was 10 barrels a day, and up to 1964, 2,887,000
barrels a year were produced from 1,063 working wells.
Beginning in 1964 and for the period 1964-1970, the acreage allotted for‘
) petroleun exploration on the coast was increased from 187,983 hectares (1903-1964)
to 2,749,069 hectares, with 12 companies working in Santa Elena Peninsula and the
Gulf of Guayaquil. The results obtained in that part of the coast until 1970
have been evaluated as follows:
(a) The Gulf of Guayaquil zone is of great interest because a large ac-
cumulation of gas was discovered ih the structure of the Amistad well, and also
~beca.use a well drilled by Ténneco-Union Co. yielded good results - it was drilled

on the Peruvian continental shelf at a point near the international border with Ecuador:

(b) The area_of Manadbi is interesting because of the thickness of its

rudimentary rock layers;
(c) The central and southern parts of Esmeraldas Province are of no interest

1/

because the layers of rudimentary rock are too thin. —

Beginning in May 1974, general geological studies were begun between the
Bahia de Caraquez and Esmeraldas to assess the potential of various areas. In 1975
réports on the technical-economic basis for offshore geological prospecting were
prepared and reviewed and between 1975 and 1976, the seismographical data on
Ecuador's Pacific coast was analysed, 1In 1976, the continental shelf was blocked out
2/

with a view to explorarion and exploitation—-

Production and refining of petroleum

‘The Santa EY' 2 Peninsula is the only petroleum-producing rqgion on the coast.
Its output is abow-. 44,000 barrels a month from 721 workingwells located in three

fields: Ancon (535 wells), Carpet (72 wells) and Cautivo (114 wells), most of them

operating by artificial systems.

1/ DP/UN/ECU-72-011/2. ''Strengthening of the Petroleum Sector", Project conclu~
ninng and recammendations”, United Nations. New York. 1978, ». 1.

2/ 1Ibid. 1/, p. 16,
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The output of natural gas from the fields on the peninsula is apbroximately

105,844,000 cubic feet a month and the gasoline extracted from natural gas, about

7,000 barrels a month.

Total gross output of crude oil on the coast in 1979 was

492,469 barrels, and of natural gas over the same period 1,117,247 thousand cubic

feet, while in Oriente, the production figures were 71,144,534 barrels of oil and

12,392,411 thousand cubic feet, respectively.

Petroleum is prepared for industrial use in four refineries, three of them

located on the coastal area:

State Refinery of Esmeraldas (Esmeraldas) Anglo

Company Refinery (Santa Elena) and Gulf 0il Refinery (Santa Elena).

The State refinery of Esmeraldas is the only one with conversion machinery

so that its output is better suited to domestic demand for white products. Its

refining plants are new, modern and highly automated.

On the other hand, the refineries of the Anglo Company and Gulf 0il on

Santa Elena Peninsula are designed to process light or reconstituted crude and

cannot work with Ecuadorian crude from Oriente becuase it has a high residue content.

That limits the actual supply of white petroleum products: there is not enough to

satisfy domestic demand and since 1978, the deficit has to be made up by imports.

Among the identified causes of the disparity between supply and demand are the

physical-chemical romposition of Oriente crude, the demand structure of the domestic

market and the production structure of the peninsula refineries.—

3/

The capacity of each of the refineries is shown in the table below.

Refinery of Esmeraldas - Esmeraldas

UNITS

Air distillation
Vacuum Distillation
Catalytic crackinp
Viscosity reducer
Catalytic converter
Merox jet fuel
Merox rasoline
Merox LPG

BPDO Cepacity

$5.600
28.500
12.600
12.600

1.500
9.300
2.200
as5.

g

Refinery of the Anglo-Co. - Santa Elena

UNITS

AMr distillation (Parson)
Air distillation (Universal)

Gulf 0i1 Refinery - Santa Elena

Alr distillation

Source: Ministry of Natural Resources and Fnergy. MNotes appended, 1980,

>

Y Micistry of Natural Resouorces and Fcergy.

BPDO Capacity
24,000

6.000
30.900

T.000

Peningula of Santa Elena,
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Gas resources of the Gulr of Guayaquil

The discovery of natural gas in the Gulf of Guayaquil in 1970 introduced
a new dimension in the development of the region and particularly, of the coastal are
Future exploitation of natural gas is linked with its industrial uses, thaﬁ is, the
extraction of ammonia, urea and fertilizer.

A number of national and private organizations have conducted studies to
evaluate reserves since there have been indications that the Gulf has significant
amounts of natural gas.

Plans for using the gas include construction of a two-unit plant: one unit §
the manufacture of ammonia and the other, for urea, with a capacity of 1,000 MT/day a
400 MT/day respectively. Most of the ammonia manufacturec would be used to produce
urea and for ammonia exports if the domestic market for rharmaceuticals does not
absorb the surplus.

) There have been differences of opinion about where this complex should be
located. The study conducted by the Ecuadorian State Petroleum Corporation (CEPE)
recommends Puerto Bolivar, Isla Puni and Posorja whereas Northwest's proposal
eliminates the latter two because they do not have a good supply of fresh water, whic!
is a requirement for any petrochemical complex. Another characteristic favouring
Puerto Bolivar is the possibility of constructing a pier to serve the plant and load
the product for export. Another proposal was to build a pipeline from Isla Santa
Clara to Machala and from there to Guayaquil, which would be the major consumption
and distribution centre. The gas would be for domestic and industrial use because

it codld be used for the reduction of iron ore if Ecuador's steel plant was located

in the area of Machala or Puerto Bolivar.
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VIiI., INDUSTRIAL ACTIVITIES

Description of the sector

The manufacturing sector in Ecuador grew in real terms over the period
1972-1978 at a rate of 11.9Z, higher than the growth rate of the world economy
which was 10.5Z, In absolute figures and at yearly prices, the manufacturirg pro-
duct rose from 7.824 million sucres in 1972 to 30.076 millions in 1978, which

means that it quadrupled over the six-year period.-l/

Food and non-metallic minerals were the most dynamic sub-branches of
industry, followed by textiles, clothing and leather, and hard ware. As far
as job generation is concerned, in 1577 employment in the manufacturing industry
tepresented 15.2Z of total employment in the country and absorbed 14.6Z of the
economically active population.

Traditionally, Ecuadorian industry has been concetrated in the metropolitan
areas of Quito (Pichincha Province) and Guayaquil (Guayas Province) with a few
lesser industries in Ambato, Cgenca and Manta (see map). This polarization
of industrial development led to the enforcement of a policy of décentralization of
industry under which tax incentives are given to promote investments in various
parts of the country outside those provinces.

At the core of this strategy, and playing a major role in terms of {ts
direct impact on the planning of the coastal area, is the List of Directed Investments
(LID). It comes within the framework of the programme for the integration of
induStry and was preceded by the decrees on the promotion of regional industry,
the Act on the Development of Natiomal Industrial Parks and the decree promoting
the formation of regional financial companies. This List (see table) is made up
of 85 different projects corresponding to 60 industrial activities, and about 100

entrepreneurial units which it would be feasible to set up in the alternative

locations given for each activity.

1/ Industrial Development Centre, Ecuador. "Ecuador's Industrial Sector".
. Nasd 4 1 070 . " 7 -
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With regard to the number ‘of plants and where they are located (see table),
the agro-industrial projects include the largest number of plants to be located

mostly in E1 Oro Province and to concentrate activities relating to the industrialization

of bananas, sugar and milling.

INDUSTPIAL ACTIVIDIES NXMEIR OF PLANTS
29 Tsaeraliass  Manatf{  Toial

Assiealiuse azd livesiock 9 3 5 17
Chezicals 1 2 2 5
>y and pager - L - L
Cemer: 1 1 b 3
Ausomobile - - 2
fardvare (zezal-=acaizess:

includes tae steel inzusiry) 2 - 2 L
Naval shiovmrds - - 1 1
TOTAL b5 ) i0 1 Lyl

There are two reasons for the distribution and tyﬁe of industrial projects
outside the agricultural and livestock sector: first, it is consistent with the
industrial development planning in the context of the Andean Pact, to which Ecuador
is a party, and the implementation of the sectoral industrial development programnes,
particularly approval of the metal-machinery programme, the automobile and the petro-
chemical progratmes under which Ecuador has been assigned to introduce new industries

and this has opened up broad prospects for establishing a metals-steel infrastructure

and a chemicals industry.

Secondly, it is designed to support the productive sectors and the development
of natural energy resources to supply the domestic market, the subregional market and
foreign trade. For example, the pulp an? paper projects to be located in Esmeraldas
province not only satisfy the demand for Kraft and corrugated paper, but also promote
the integrated utilization of the forest and have substantial impact on the generation
of jobs and new projects for the mechanical uses of wood, the multiplier effect of which
contributes to the development of a heretofore depressed area and helps to incorporate

2/
it in the national economy.—

2/ National Financial Corporation. 'Designation of the pulp and paper plant
projzbt". Quito, 1980. ’
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The large-scale industrial infrastructure projects now\uﬁdé¥,§éy - steel industry
petrochemicals, hard ware (metal-machines); automobiles and naval shipyérds - are also
located in the coastal area, The installation of terminal p1ants,~basic_industries'

‘and support infrastructure will have a proféund effect on the fegion's development. The
gas from the Gulf of Guayaquil is the key factor in this industrial scheme: it would be
used in the steel plant, in an ammonia-urea Plant and in a thermal power plant.

The industrial coastal area and its future prospects

The foregoing summary shows that industry is destined to play an important

part in the development of the coastal area.

In broad terms, the development of coastal industry will be determined by
the following economic schemegfz (a) The system'of the Guayas Basin with two distinct
subsystems: the lower basin with a strong industrial component, but also uith:very
diversified agriculture and the upper basin with an economy based on export lines;
(b) the system of the Esmeraldas, Santiago and Mira River basins, with an agriculture
and forestry base allowing the introduction of a few large agro-industries; (c¢) the
system of Manabi, supported by the construction of a naval-port and fishing complex,
will also allow for considerable agricultural and livestock development and willihave
a hard ware (metal-machine) svoport industry; (d)xthe system of the south coast, ﬁith

its highly specialized agriculture geared to exports,kuill be combined with an industrial

conglomerate of a few heavy industries.

Among the Basic Projects, the follgwing warrant mention:
1. In E1 Oro Province, located in the Machala-Puerto Bolivar area, plants producing
nitrogenous fertilizers based on the power derived from the gas in the Gulf of Guayaquil,
Capacity for production of ammonia: 500 MT/day, urea 750 MT/day. Investment:

1,694 million sucres.

3/ According to the spatial structure of economic development around various
resional systems, each with a relative degree of specialization. In JUTATLA. " Tcuador,
Development Strategy (outline). pp. 60-61. '
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imported iron ore,ibut i: would aiso use Tocal scrap;ﬂ7 EiecgriérfurﬁgeeSj

and the gas from the Gulf of Guayaquil would be used
3._: Construct1on of sthyards in the Port of Manta. Thiséprajeéffi
is ncluded in the rlshlng Ports ProJect referred to ear11er.‘

The fishing industry

Under the protection of the law on. incentlves for flshing, the industrial

l

fishing sector has expanded rapidly 1n the 1as: flve yeare, leaping ahead of the

[

commercial fishing sector (see table).

i L
IXDUSTRIAL FISEZIG PRCDUCTIOR
(zetric tons}

19742478
2ype of producs 1974 197%° 1576 1977 1978
Prozen 16,737 2€.286 86.%05 128,222 110.273
Caaned : 17.886 12.994 16.088 28.865 2k.3%0
Flouwr and oil 17.540 34,153 $2.651 o ThALY © 100.300
Others s& 108 152 225 386
TOTAL 52,221 73.538 86.995 12k.322 150,233
- L i

Iacdustrial Fighise Tntesrises 1 Ceorrannical locazics of .’i!hi:.e enlersriyes
Freezing plasts 1] m.rpfi.é. Province No. o epterprises  Ferzenlage
(shrizp, tuza, vhite Zisk) o Cuayas 6 66.63
Carning 7lants plus 36  enterprises !

tish flour {tuna, sardise, Maoabi 19 _ 20 ’: .

=cray) o n oro T Rt
Yreezinc plus canaing 11 estesprises Fsoeraldas 2 2 %
(Plus 2ish Zlour) B Pichincts 2 2 g
Others T eptesprises . :
(a=y, salted, ezc..) Los Rios : 13

Azuay 1l 13 -
Source: Mizistry of Matural Resousces «ad Inergy, icuador, Of.‘iee of the Undersecretary
for Tishing Besources., "Diagzosis of 28e Pishing Sezzor”, 1980,
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Whereas 66, 31 of the cargo brought 1n by the fxshlng fleet was 1ndustrlalxzed in 1970,
in 1978, that f1gure had rlsen to 97 32 with mos: of the catches (80 34) reduced to
fish flour and much lower percentages canned (s. 72) and ftozen (5 8”)
.The ma jor problems of the sector may be summarlzed as follows&

low efficiency of canning plants,which are not utilizing installed capac1ty fully
Lack of co-ordination between fishing companies and those producing inputs

tomato paste, oils, cans, etc..)
Lack of continuity in the production pcocess;

Lack of technological development enabling it to exploit other species
and placing of products on the local marke: which are more suitable to meet the demand
of the external market,

The problems noted, added to the different utilizations of the catches - with
a high rate of reduction to fish flour (fishmeal) - coule lead to overfishing of the
scarce small pelagic fish unless there is an evaluation of the Tesources and rogulation
of the catches. At the national level, ghe importance of the industrial fishing sector
is reflected in its CQntrzbucion-Fo the total exports of the agricultural sector
(7.5 in 1978), but it also has substantial impac: on coastzl development. Present
and future prospects are based on job generation and on the possibility of carrying
out complementary projecis with other sectors of the economy. Moreover, the

decentralization of the fishing industry, which now has 662 of its companies

concentrated in Guayas Province, would help to strengthen other coastal industrial

centres.
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IX. TOURISM

The present and future role which the coastal area will play as'a‘56ufé§_:
of tourist resources will be examined in the light'of‘the present state of &é#ei; j
opment of those resourees based on medium- and shoft-term supply and demand, ;he
general objectives of the 1980-1984 National Programme of Tourism and the lbmitatioﬁs

imposed on the tourism sector by other economic sectors.

Ma jor socioeconomic factors

The Goverament of Ecuvador is aware of the enorﬁousfpdtential4benefits of
the integrated planning of tourism resources and of the great importance of the
coastal area for their press=t ané Suture development. I:‘has not underestimated
twvo key elements, vhics are often not present in other countries, namely, the
availability of large, undeveloped areas for rec-eation and leisure activities
which are still virtually untouched, and a burgeoning tourist market which is
only beginning to feel the restrictive effects of other activities competing for
the coastal space,

Recreiation has become a major economic force within the framework of
coastal area management., It imposes the need to develop existing resources on
a scale compatible with present and future demands. In that connexion, two
fundamental economic forces must be taken into account: (1) the growth of the
population; and (2) the mobility of the population with the increase in availabdle
transportation and access to tourist areas.

The size, composition and distribution =f the population are basic factors

in assessing the demand for renewable natural resources for recreation,
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The trend in,the‘diétribution of the population has been for it to concenf;
in a large metropolitan area and in small coastal urban centres, éome of which are |
growing rapidly. Moveover, in the past few years, the urban component of the population
" has increased as a result of internal migration. The social concomitants of urbani-
zation are prodgcing a growing appreciation of green spaces and the qutddors life
vhich is, in turn, creating_incen;iveé for‘the 69n§gr§atioq of;unépdiled‘argés ot
o Bt o e asecsons s kg e s o nencen ek

preferably by the urban population.

The prospect of industrial settlements in the noastal cities
that the coast will have to provide recreation for the local population, a fuiction
which has not hitherto been seriously considered. The principle is that the recreation
industry will primarily have to serve the resident local population for.fear that other
activities, like industry and commerce, may undercut the recreational potential of the
coastal area. There are many instances where lack of proper planning left a stretch
of coast without a single attrgcrion. vith no access roads to the oceanfront and with
its entire space filled by activities bearing no reization tc recreation and tourism.

It is also to be expected that present patterns of population distribution
will not change substangially in the near future, but will become even more marked
owing to economic growth trends and how the coastal space will be filled by the developmer
of industry based on coastal and marine resources and the market advantages of the coastal
location. In addition, improved transportation facilities in the form of new access roads
to beaches and previously inaccessible spots and the increased use of the automobdbile for
cranspértétion by more and more local 4nhabitants, with its strong impact on habits of
recreation and tourism, are producing changes in the tourist market. These trends have
a direct bearing on the location and distribution of tourist areas and major urban centres
With Salinas two hours by car from Guayaquil and the beaches of the central coast about
six hours from Quito, the importance of combining the three factors - market, infra-

structure and transportation - in such a way as to give effective support to the develop~-
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Role of the coastal area in Ecuador's tourist space - tourist zones

In terms of physical structure, the tourist space of the coast has been
.ivided into zones, centres and Corr1dors-j (see map), and the varibus attractions

. 2ve been classified according to category and rank in 1mpor=ance-2/

Zone &4 Playas Sur is considered to have :ne greatest var1ety of
attractlons. With an asphalt highway linking iL to Guayaquil, th1s zone ac-
commodates local tourists from Guayaquil and is “soon expected to become part . of

the international tourist market as a stop in package trips. For cthe medium—term,

o

it is limited by its hotel capacity, which is the smallest of all th°~‘°nes in

e

the coastal area (see table). s

TOTAL HOTEL COPACITY: By TOURIST ZONES
AND TOURIST CENTRES OF THE COASTAL AREA

200t or Centre No. of establjenaents 5 No. of rooms ‘ ¥o. of accomodstions :
Zone 2 (Playas Norte) w0 20.5 592 115 1.266 15.3
Zone 3 (Flayas Centro) 21 0.8 ‘ Lk 8.6 99k 11.9
2cne b (Pluiss? 1 T2 L19 9.3 T3 8.5
Zone 5 (Jaabeli) kL] 17.b 896 17.3 1.275% 15.2
Gumyequil tourist centre 86 Lkl 2,7%3 %3.L aaaene T 49.3
— — —_— —_— — —
Total for the area 195 1003 5.165 100% 8.312 100%

Source: GCenerml analysis of the ure of Ecuador's coast - Tourism Sector, Preliminary paper,
Ecusdor, Depertrant of Tourism, Studies Division, March 1580.

Provided it is justified by internal or Lntg;national demand, a new beach
resort is expected to be developed to complement Saiinag and prevent it from becoming
caturated, given its 1imited beach capacity. The National Development Plan envisages
the development of the beaches of Ayangue, Mangla:zalto and Playas on Santa Elena

Penf{nsula; the establishment of San Vicente Beach rescir and a summer camp in Santa

Elena.

1/ T\enartmer\t of Tourism. "p'rpl‘lm'!nzrv draft. (eneral analvsis nf the use

of Ecuador's coast - Tourism sector’ Quito, 1980.

2/ Order of importance based on OAS methodology.
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Zone 2 - Playas Norte is well~endowed wit: touri:: atiTaciions, the most
meraldas is the focal point of this zone, but a2lthough i:s preten: hﬁ:éi’bdpatiiy
Tanks second to that of Guayaquil, it is not sufficiesz: o ac:ctnsza:e-either”pfesent

or projected demand .-3-/

I reality, Esmeraldas, unlike the rest of the coast, :: :z:fectively connected
to Quito. Although at present, they are hampered by the limited :-:-tem of communications,
“once the highway linking Muisne with.Esmeraldas and with good ro::: “o the nearby
beaches is completed, the tourist areas mentioned above will becomé the targets of

tourist demand. In the short- and medium-term, they will depend essentially on

internal demand, and particularly, the dezand generated by the city of Quito.
An international airport could be builr to accommodate touriez: ez route to the

Galdpagos by air and sea, who have to transfer at Esmeraldas. Tnis is a promising factor

-

which will require the constpuction of the necessary facilities anc eguipment for

international tourists from Quito or to the Galdpagos via fsmeraldas.

Under the National Development Plan, the beaches of las Palmas, Atacames,
Sua and Muisne are to beadeveloped, a hotel is to be built in Esmeraldas and a summer
camp in San Lorenzo.
Zone 3 Playas Centro is taking shape as the receiving area of the internal
demend originating in Quito, and also helping to diversify the supply of beaches
for interastional tourism. Under the Netional Development Flan, the beaches of

Manta, Bahie and Crucita are to be developed, and & summer camp and national hotel

are to be built in Bahia.

:1/* For further information, see "Summary of the pre-feasibility study for the hotel
for the city of Esmeraldas™. National Financiil Corporation, Quito, Ecuador,

December 1978.



'*Zonedf - Jambelf 1s considered marginal because its tourist
attractlons are regarded as mlnor.‘ thhin the time-limxts fixed in the present e

strategy, 1ts role is 11m1ted to satlsfyins the recreational needs of the people of the
principal cities situated within the radius of the beaches;l_ The hatlonal Development

Plan envisages tourist development of *La Tembladere lagoon and a Government-operated

tourist hotel in Huaquillas.

Principal problems of coastal tourism

No effective analysis can be made of the structure and composxtion of
global tourist demand because there is no relzable record of - 1nternatzonal mxgratory
movements, almost no figures on the flow of Ecuadorians to the country s tourlst
centres and the information supplied by tourist establishments on’theirdin;talled
capacity and the extent to which it is being used by Ecuadoriens,end foreignerémis
inadequate. |

Similarly, no census of hotels has yet been taﬁen uhich'would'yieid
very reliable da:a, so that for the time being, only a rough estlmate of avallable
hotel capacity can be made. In that connexion, it should be pointed out that the
coastal area has a high proportion of third and fourthvcategory hotel,establishpents
vhich are not suitable for tourism because they lack the essential servicesrftnuc
impeding the development of tourism in the area. |

The chief disadvantages of using the coastal area for‘recreation arise

primarily from the competing interests of other users of the coastaI spece, namely,

‘industry, commerce, port installations, urban development, etc. and from the limitations

they impose by restricting access to the oceanfront.
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‘ The possxb111t1es of expanding the petfoleuﬁ 1edustry aee refxnlng‘
operations 1n the Esmeraldas area will create problems of 1nc°mpat1bility hlth '
the beach resorts of Atacames and Sda, which- would have to yield space for i
petroleum production, an activity of much greater strategic value to'the Eeueeerian
economy. In addition, there is the problem of speculation in land use.f »;?Q;:

In view of the need to bulld a model tourist centre as a. pllot proJect
to satisfy the growing national demand for beach Tesorts, two alternatlves have
been suggested as possible solutions of the problems descr1bed above. L

(a) To rezone the existing u;ban developments with a view to eerving out

a clearly-defined tourist centre whose size would be directly related to
the demand and recreational habits of the potential users: or

(b) To allow those developments to expand spontaneously and have the State
take over ownership of an uncommitted land area where it would develop a

4/

coherent urban project in ome way or another.—

The same problem arises for Zone 4 (Ayangue, Rinconada and Playas),

where the high degree of uncontrolled urban sprawl makes it imperative
to redefine the urban limits, control speculation and provide essential services

for the area regarded as the urban zone.

Lastly, emphasis should be placed on the restrictions imposed by
“"the limited phys1cal and service 1nfrastructure of the coastal area 1n general,
the effect of which is to isolate or cut off'manyvparts of the coast with substantial

tourism potential.

e ————————

4/ 1bid1/ p. 21
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X. PROBLEMS OF DESHADATION IF THE INVI:ONMENT
AND ENVIRON“INTAL FLOTESTION

~ Tnree kinds of agents: household waste, indus:-ial reridues andzbil'f

_have been held responsible for poilutio: of Ecucdos': tczszal areas. |

‘Household waste

It has been pointed out that most cities and towns :: aot have proper
sewvage treatmgnt or, if ;ﬁey have, it.is(inadeqﬁéte dr‘igﬁzmiléte;; sé;agé‘
is emptied directly onto the shore, except ih th; city of ;::efai¢;s,ywhich
disposes of its sewage through an undervater pipe aboﬁt 601 :~iéng.iVH§nta

and Bahia de Caraquez are building sewage canals and garbage-:ufﬁing’dumps

for the treatment of household waste (see table).

Housenold vaste dumpec dirscily i2to the ocean (Zoumaor)

Coastal city Treazed Untreazed On the shore Throurd vides Aporox. !
Ye. cf
inn. (29700
San Loreazo x x ¢ .20
Esaeraldas x U { . 0,00
3ar{a de Caricue:s x X .ll.:::
Mansa - T * ) A €L ,o00
Manalaralso x x 13,00¢
La Liverzac x x ' ' 26,000 ‘
Salinas x x 12,200 :
Playas (Geseral Villamil) x x 21,000 :
Puerzo bolfvar x x 10,000 ‘
!
Source: Flcres, Armacdo M., "lescrictive summary of resourzes and ecciogr cf ile

soastal area 07 Icuadss”, in Proceedings 07 the laterverioral Seminpr ar
Develeocent and Manasement o Co-stal Areas, SST/Uw, 1675, 3. Zb.

In addition, there is indirect dumping by cities situated along

riverbeds, mainly in the Esmeraldas and Guayas basins, carrying physical,
chemical and biological pollutants and in the absence of sewage treatment,

they are adversely affecting the quality of the coastal ecosystem and ultimately
human health. The only city with garbage-burning dumps is Portoviejol/ (see

table).

1/ Flores, Armando H. '"Descriptive summary of the resources and ecology
of the coastal crea of Ecuador" in Proceedings of the Interregional Seminar on

Development and rnanagement of Coastal Areas. DSE/UN. Ed. K.H. Szekielda -
B. Breuer. 1976. This infarmardian hae nar hoon nndarad
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Mopulation of the vater basins (Ecuador)

" River basin

Ko, of citier vith ponulations of e

Estimated

under
30,000

2300.000
€$00.000

)30.000
€100.000

2500.000
¢1.,000.000

pon, af

?1.000,u00 river bhasin

+ Rfe Santienn L
Rfo Lemeraldes 37
Rfo Chone 1]
Rie Portoviejo 1?
Rio Cuayas 1y 10%
Rfo daleo )
Rfo Jubones k13
o Sents Ross s
nie Arenildise .

S 8 ¢ e e g e g

19.000
3%.000
108 000
§82.000
1.730.000
11.000
100,000
3y.000
11.000

T 0NNy o

Y,

Includes the Teura and laranial rivers.

Tlores, Armando H. “Descript.rv: siummary
constal srea of Feumdor”, in Proceedinss

Source:

of rescurces and ecolory of the
of the Interrecional Seminar

on Develorment and Mansxewent of Coustal

Areas, DGE/UM, 1976, p. B7.

As a result of that situation, the coastal waters contain "an
appreciable amount of germs, particularly of the coliform and‘salmonella group,
.which cause diseases of the digestive system. - Pathogenic viruses, which produce
a variety of diseases resistant to medical treétment were also found. Thefe is

a danger that there may be fungi (spores which produce irritations, especially
of the skin) and parasites which contaminate seafood".zj
The most serious problem is the contamination of the Estero Salado
(Salt Marsh) of Guayaquil resulting from the dumping of high concentrations
of pollutants in the sewage water produced by the urban and industrial centre
in the Guayaquil area.éj The most intensive studies have been conducted in the

Estero Salado and some solutfons have been suggested to alleviate the serious

contamination of the marsh. There is a Plan for the Reclamation of the Salt

Marsh financed by the Government and now in its first experimental stage in

which various research organizations are involved.

2/ Moreno Loor, Humberto. Office No. 094, IPSM.

Health. Manabf Health Department.

3 For further information, see Holden, Robert B. '"Solutions to the
problem of pollution of the Estero Salado" in Latin American Seminar on the
Application of Ocean and Coastal engineering to priority problems in Latin
America. Polytechnlic Institute for Coastal Studies Organization of American
States, Guayaquil, Ecuador, 1978, Pp. 275-293.

Ministry of Public
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indUstriéT residues"(waste)_

The industriél installatibns and refinetis along the coast are po}luting
the érea with untreated or partially treated industrial waste such as heavy
metals, acids, alkali and residual plastics. Similarlf, the run-off of pesticides
from the farming areas adjacent to the coast adversely affects the estuarial eco-
systems and their effect, added to that of other industrial pollutants and coastal
waste, h;s been felt particularly in the shrimp nurseries.

4/

In a study made by the Navy Oceanographic Institute—", analysis of the

pollution from industry along the coast indicates the following:

The surface temperature of the water Tanges from 20° to 25°Cfrem south to
north, with a seasonal variation of about 59 ¢. The thermal effluent from certain
installations affected temperatures at three point§ on the coast; namelf: (a)
Guayaquil Thermal Power Plant (E1 Salitral Plant, with an initial temperature
of 80° C and 30° C at the end of the marsh); (b) Protinac Factory (Chenduy, Guayas
Province) with 60°C discharges into coastal waters; and (¢) La Libertad Refinery
(Santa Elena Peninsula), with 550 ¢ discharges directly into the ocean. The other
parameters measured such as pH, salinity, dissolved oxygen, biological oxygen demarn
(BOD) putrefaction index, hydrogen sulfide and nutrients showed anomalies in
the estuarial zone near Guayaquil.

ThiS study was approached in geographic zomes of the coast and includes a
1ist of factories which are discharging their waste water onto the beaches; the
contaminants it contains; the physical-chemical analyvsis of concentrations of some
pollutants; the sources of chronic pollution by hydrocarbons, cases of large oil

spills and a review of household pollution by sewage contamination of the vater

nains serving the city of Guayaquil.

57 Valencia, Manuel T. and Trejos de Sues um, Rocio. "Analysis of problems of

marine pollution in Kuadorian waters" Navy of Kkuador, Oceanog :
L] - ° r _
Merchant Mariae Division. Guayaquil, 1979. ' graphic Institute
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Tidal waves

Ecuador lies in a tidal wave (tsunami) area; beginning in 19&6;iits seismographs
recorded tidal waves from time tO»time which siruck Chile, Japan) Aiééka #nd Peru.
' Fortunately, they have not yet struck the coast of Ecuador hlth the 1ntenslty
reglstered in other countries. e |

With a view to preven;ing diaStér;\material damage‘aﬂa the idSsJof'iifg that
follow a tidal wave, the couﬁtryfhas a Tidal Wave Alert Systém, vith itslalert centre in
the Navy Oceanographic Institute (INOCAR)'where the information received from the
tidal wave stations situated on the coast and offshore islands is processed and analysed.
*If it warrants any concern about'a possible tidal wave, the alert goes nut to Civil

6/

Defence and Naval Zones for dissamination to the public information media,—

Through INOCAR, Ecuador participates aské member of the International Group

of the Alert System for Tsunamis inrthe“PaQifiE;x

S

6/ For further information on the subject, see Risso,Pastor, Pedro. 'Catalogue of
Tsunamis on the coast of Ecuador and its offshore islands". Navy of Ecuador,

Navy Oceanographic Institute. Guayaquil, Ecuador, 1977.
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Backgroond it>i

Anyvexamznat1on of the development patterns of the coastal area should not
be conftned to an analysis of economic activities by sector, but should consider
the area in the broader framework of an htstortcal Process and as part of the
country's regxonal structure._ A ser1es of 1nterna1 factors wexghed heaV1ly
in that. hlstorzcal process,vsuch as geography, cultural 1d1osyncrasies, forms

of social and pollt1cal organlzatlon and, most importantly, the evolution of the

external sector.

The coast only began to. become economzcally important followlng the crisisb
in textile manufacturing, when agr1culture on the coast achxeved unprecedented
.
success with the production and export of cacao, wh1ch formed the base of
Ecuador's economy from 1740 to 1922. lhat‘surge of economic activity made,lt »
possible, from the point of view of'the structuring‘of the country'szspace,bto i’
bring large areas located in the Rfo Guayas Ba51n, the present El Oro Prov1nce and

to a lesser degree in Manab{ and Esmeraldas into the -economic malnstream. The

growing importance of the city of Guayaqu11 is due both to zs agro-export activ1t1es

and to irs function as a port. ‘ : .
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w1th1n those broad lines, the coastal space uas conSolxdated and tlpped g“*[
touards the external sector 1n response to expandrng taeési' of‘export act1v1ty,;’tl
which had started Vlth the productlon of cacao by apply1ng a 1and extens1ve |
technology, the export of cacao and an embryo industry.r Subsequently; that same?hcz
development pattern was applied to other crops 11ke coffee, bananas, rire, balsap
reeds, taqua nuts, etc. From’the point of vieu of the use of space, banana-growing‘
involved unexpectedly vast stretches of coastal 1and in the product1on process,
from Esmeraldas to El Oro, excluding only the. semx-desert areas of Manabi and
the Santa Elena Peninsula.
The dxscovery of 011 created a marked change in the structure.of Ecoador si
economic space. Its penetratlon 1nto the coastal area led to 011 exploratlon
and exploitation in the Santa Elena Peninsula and to the emergence of a petroleun
processing and marketing in{rastructure the length of the coast. 1In the last few ‘
decades, the economy became more and more diversified, subsequently with the
development of fishing Tesources, tourism and_recreation and the'development ‘

of small and medium-siz2d industry.

The coastal area in regional development

On the basis of present modalities of coastal development, future trends
outlined in the National Development Plan 1980-1984 and the Development Strategy,
which extends to the end of the century, an over-all rough picture can be drawn
of the coastal area in the»broader context of national planning.

While its special characteristics and the phenomena and processes which
take place in the coastal area make it distinctive, cthere are significant factors
which distinguish it from the basic regional variations in the country - the degree
development of different natural resources in relation to needs, the linkage in
space of the coastal area with other regions, regional complementarity, etc. - all

of which create differences and ultimately produce distinctive features by which

the different geographical environments along the coast are defined,
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It should be noted that no actempt is bexng made to de11m1t geographlcal

regions, for that is a much more complxcated task - The pq1nt 1; to establish;
a Tough identity for the outstanding coastal sec;ofs - which may-be parﬁaof,ﬁuﬁhy‘
vider geo-economic regions - but because they ate situated on the coast, have a |
strong individuality rooted in the biophysical characteristics of the coastal
environment as a whole and in the need. for each individual coastal snéce to
co-exist with the others. |

| The description given below will be confined to the most‘outstandiné,
Physical-geographical characteristics, the incidence of economic activitiés
on local and regional development and the Tole the area is destined to play o

in the Development Strategy up to the year 2000.

i. Northwest coast, including the'coastal'StriP of Esmeraldésk2:091h¢é  
and the northern part of Manabl Province. It is cﬁaracterized by a ﬁumid; |
coastal plain crossed by the Santiago and Esmeraldas river basins,which embrace
large areas of valuable land for the development of the agricultural and forestry
base. Its essentially rural economy is complemented by activities Telating to
the processing and transport of oil from Oriente and. urban port and tourism develope
ment; At the present time, the area 1s inadequately linked with other coastal
sectors and with its hinterland because ‘of poor communications. The Esmeraldas -
San Lorenzo and Su3-Muisnme road projects will greatly strengthen those comﬁunica-
tions and establish a link between all the activities going on along the coast. The
coastal shipping route will also remain important as a means of communication and
transportation. In the long run, Esmeraldas is expected to be one of the
eight major cities which, together with its sphere of influence, will determine-
regional development on the north coast. In the medium term and in terms of
industrial development over the next five-year period, Fsmeraldas is regarded

as one of the most favourable sites for a wood and wood byproducts complex and

a petrochemical complex.
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ii. ’Central Pacific stfip;,: Comprises two sharply d1fferent ated zones.e“
the flrst, which extends from around Punta Jama to Punta San Jose has very iitele}
ralnfall and water is so short as to make 1rr1§at‘en 1mpera:1ve. The northern
part is _sparsely populated, but not the Portov1eJo-Hontecris:1-Hanta area, where;l
with the Port of Manta (equipped to move container cargo), it has an effective
economic-industrial resource, however insufficiently exploited and developed

on a national scale.

Its economy is baszcally rural, supplemented by tourisz ,4urban development
and industrial act1v1t1es in H¢nea connected wz:h the ptocess;ng and cannlng of
fish, oils, soaps and food products. After Guayaquxl, 1t 1s the only 1ndustrzal
centre on the coast, but it ranks much lower. | | |

The area is efficiently connected to other coastel sectors and to ies
hinterland by a road network whlch integra:es the maJor centres (Hanta, Hontecrlstl
Portoviejo) with the interregional connecting systems; o |

However, there is still a need ‘to cree:e a fen nen utben eenttes in the
northern part of the strip to structure itg territorial space and provide services
to developing agricultural zones. The long-term prospect is that Manta, Monte-
cristi and Portoviejo will become the metropolitan area of the central coast.

In the medium term, its large-scale industrial projects include the automobiie
complex and the metallurgy and metal-machinery project, whose development would
depend mainly on the demand generated by the naval-port complex. The siting

of shipyards in the port of Manta with facilities for maintenance, repair and
construction, apart from contributing to the growth of port actiyity, will offer

new employment opportunities and an opening for new speclalized branches of industry
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The second zone extends to the south up to Denea Anccn., lt is a generally
very dry area uith contrests in topograpny.' The agrlculture zs‘extrenely pre=
carious, of a subsxstence type and 1t cannot‘reallze its potent1a1 without
1tr1gat10n. The" Daule-Santa Elenavlntetchange will make it possible to irrigate
50,000 hectares inksaeta‘Elena Peninsula. The proposal for the 301nt progranmlng
of the Peninsula's development with the partlczpatlon of regional agencies
- (CEDEGE, CRM) may be Qne of the most notable initiatives that can be taken
in the context of medium- and long-term regional planning. ”

At present, Santa Elena‘Penthula is the'site efka vafieey of strietly
coastal act1v1ties and uses such as tourism, oil reflnlng and transpert, fishing
ports, salt mlnlng and refining, urtanization, the fishing industry and military use.
The proximity and efficiency of the system of cemmﬁnications with Guayaquil makes

this coastal sector highly important.

iii. Coast at the mouth of the Guayas River and adjacent zones.
The lower basin of the Guayas River and the metropolitan centre of Guayaquil
constitute’the axis on which the development of the region revolves. The
space is densely occupied eecause it is rich in resources and suitable.for
agriculture and, as the largest urban concentration in the coﬁntry, it has
to withstand high eopulatibn pressure.

Through a combination of circumstances, it has become the epiceetre
of the coastal area and the most outstanding zone in Ecuador. First, its position
as the gateway to the interior through the broad inlet of the Gu}f of Guayaquil
and the Guayas River. Secondly, its producing and settlement capacities; and

third, the economic and industrial supremacy of Guayaquil sustained by a sub-

stantial energy and road infrastructure.
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_For all those reasons, it comstitutes the most powerful geo-economic
system in Ecuador, although it has drastic imbalances and socioeconomic inequalities.

which seriously hamper the fuller oEcupation‘of the space.

iQ. Coast of El Oto‘PféVihéé Region‘uith a semi-humid, tropiéai;¢iimat§
for the most part, dry in the sodth (less than l,OOO mm of preciﬁitation)@ ui£h’éﬁ; o
agricultural potential that is still only partialiy dejeibped. The eCoﬁomyliS a
essentially rural and is supplemented by the gait;induétry;énq a béginning of tourism. .

It is considered the richest bananélérdﬁing'aréa oﬁ}tﬁélcoast and sufféfS[ﬁ

from ecological deterioration due to the cutting of maﬁgrAVEQ‘to méke rtoom for the
large tanks in which shrimp are grown.

The central part is relatively popula;éd and;the south has a low population
density. Machala-Puerto Boliver, which are growing rapidly'in bopulation and economic

'
activity, represent the focal point of the south coast of Ecuador. The long-terx
prospect is that it will develop as the metropolitan area of the south coast, with
Machala-Santa Rosa-Puerto Bolivar forming the basic urban framework. It is in a
privileged geographical position as a regional and international connecting point
because it borders on the Gulf of Guayaquil on the west, the frontie£ with PerU on
the south, the Guayas basin on the north and in the east, it has comparatively good
communications with the central and south highlands,
Under the National Development Plan and the long-term Strategy, it

is to enjoy the prerogative of hosting the first steel complex in Ecuador, whicﬁ
will be located in Puerfo Bolivar-Madela. It is to be an integrated complex and
will include a ferﬁilizer plant. Both projects depend on the use 6f the gas from

the Gulf, which is expected to be in full production by the end of the century.
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The reg1ona1 instztutzons have g1ven effect .o the reglonal scope
of development. 1 At tbe present t1me, the reglonal bodles dealing w1th part
of the coastal area are the Study Comm1551on on the Development of the Guayas ,
Rlver (CEDEGE), the Centre for the Rehabllltatlon of Manabi (CRM) and
the Programme for the’ Development of the South (PREDESUR). These 1nstitotion;'5;
dlffer in powers, organ1zatlon and flnancxal resources. Their geographlc | |
orblt 1s restr1cted and they have dlfferent Jurxsd1ctions. CEDEGE is an:
autonomous body whtch-@evelpped from water resources planning and then adopted
a~schene for regionai‘planning. whereas CRM is under the Ministry of Agriculture
and Livestock and its functions are to prepare development plans, programmes and
projects and execute works in priority sectors (water resources, irrigation,
drinking water and environmental sanitation) within the framework of regional pro-

gramming. PREDESUR is.a socioeconomic development programme with such mixed aims

as the exploitation of water basins and the execution of integrated development
projects in various provinces.

The National Planning Board has in turn set up a regional division
made up of seven land regionszland one island region, of which the cbaetal
provinces form part. The grouping has no continuity in space and it wouid be

very difficult to incorporate the coastal area.

Other public sector bodies are regionally decentralized depending
on their particular requirements. The National Programme of Agrarian Re-
gionalization (PRONAREG) of the Hinistry of Agriculture and Livestock is
very important to coastal management. Its function is to identify ugricultural
regions throughout the country, divide it into Agriculrural Zones for Integrated

Programming (ZAPI) and subdivide those zones into agricultural, cattle-raising

and forestry areas.

Region 1: Provinces of Carchi, Imbabura and Esmeraldas; Region 2: Provinces

of Pichincha and Napo; Region 3: Province of Manabi; Region 4: Provinces of
Cotopaxi, Tungurahua, Bolivar, Chimborazo and Pastaza; Region 5: Frovinces

of Guayas and Los Rios; Region 6: Provinces of Canar, Aguay and Morona Santiago;
Region 7: Provinces of El Oro, loja and Zamora Chinchipe; Region B8: Province
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For that purooSe,.tnelreneoable'natural resources, the human‘and'the‘ s

economic resources:inftne.roralosector Qere_lnventoried, evaluated and o
quantified. From¢the{outset,‘the Office for Scientific and Technical‘
Research of Overseas France (ORSTOM) prov1ded ass1stance in that undertaklng.
lt began in: 1976 and 1nc1uded a broad programme of bas1c research 1n such :
f1e1ds as SOllS, uater, vegetat1ou, present and potentlal so11 use, land
tenure system, hydrology and hydrogeology, meteorology, ecology, sociology,
economics, geography, rural sector in‘rastructure, populatlon and human resouroes.
These data are available for all the coastal provinces~uith some limitations

. : .

for Esmeraldas Province (soil studies, now under way).

The institutional legal framework

The institutions and/or organs with responsibilities in the coastal
area are distributed by field of cumpetence among a number of administrative
units as a result of the application of the principle of specialization (see
table). This is a syster of vertical integration unoer which each ministry or
ministerial department, acting separately, performs functions in its specific
field of competence. The effect of this type of administrative structure is
that the horizontal connexions, which are key in the execution of integrated

management projects virtually do not exist. There is no institutionalized

-

machinery for carrying out joint prograrmes.

Ecuador has many legal rules (laws, decrees, regulations, ordinances, etc.

which apply either nationally or locally, promulgated with different objectives

and covering specific or sectoral problems relating to various aspects of coastal

management.3/ Since the concept is relatively new, there is no iaw that deals

3/ No inventory was taken of legislation or institutions related to coastal
management befause it was not considered necessary for the purposes of
that general study and because the means of preparing it were not available,
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specifically with thét'subject. ‘The laws in force were pronulgated for other

reéasons cthan coastal management (the laws oa ports, roads, innustrial development, etc

wvhich often leads to apparent, potential or real conflict; in’ many cases, theiy
aims of. development. conservation of natural resources and prese*vat1on of the
environment are not compatlble. ‘In short, while there are plenty of laws: regulatsng
‘coestal resources and uses, there is no un1f1ed legal approacH which would integrate
present “fragmentary rules and the different admlnlstratlve bod1es.‘ |
In the light of those considerations and Closely related to the estaoi;sﬁ;
ment of a coastal policy which would be implemented by an integrated o
development programme, the question arises: what should be the chief poliCyiheﬁiEgts
body? And what should be the role of the provinces and the municipélitf?tgli .
Before that question can be adequately answered, a s:ﬁdf‘woule '
have to be made of the public, semi-public and private bodies at 211 levels:
(national or central,provincial, municipal, regional and the private sector)
with responsibilities in the coastal area, the gaps in responsibility and the
overlapping. That would provide a clear picture of each organ's activities,
the area of management for which it is responsible and the extent to which
the organs at each level are dependent on the next higher body.
On the other hand, ecomomic and social planning in Ecuador today points
o the advisability of a gradual but systematic introduction of the Tegional view
into the process of public sector planning and programme execution. This aspect
of the problem was noted in a number of documents prepared by the National Planning
Board, from which the relevant information was excerpted and incorporated in the
chapters of this study. In the outline of a development strategy for Ecuadorﬂ/

there is a mention of the need to Strengthen the national planning system by

establishing effective liaison and co-ordination between CONADE, regional planning
. *

bodies and local planners. That could be done by setting;up decentralized planning
offices located in the urban centres selected by the strategy to stimulate regional

s | :

.t walanmentr <



TRINC!PAL ORGAN- AND/DN FODIFﬁ V11ﬂ RETPONSIRILITIES IN THE COARTAL APEAC

Orran and/or Nodv

———

Nationa) Develnrment Council
(CONADF)

Ministry of lintural Resources

and Fnermy

Nivision nf llvérocarbonsy

State Petroleum Corporation
(crrE)

National Counci) for Develorment
of Fishinr

Office of the lindersecretary
for Fishing Resources

Nntional Fishineg Institute

Matinnal Fishine Enternrise

Manta Fishine School

Mirjutrv of TndAustry, Commerce
and JInterration

Center for Industrial Develnpmont
(cFmFr)

Naticna] Denartment of Touriam
{nITURIR)

Ministry of Arriculture anc
Liveatneh
Ecuatorisn Institute ©f Agrarian
Referm and Settlewmnt
Nationa) Proer-s= of Azrarian
Rexionalizntion (PRONARES)

ministry of Public “Works
and Comrmunications

Navy of Fcuador
Natjonal Council of the
“erchant Marine and Forie
Lepurtosent of Merchiant
and Coestal Shiopine

Ruvy Oceanogranphic
Institute {INDCAR)

Folytechnic Institute of
the Litorud
Schwol of Fishing

Depariment of Marine Ensine-
ering and Marine Sciences

Katicnal FPolytechnic Sehool
Departm:nt of Fishiing

University of Cuayagujl
Nationa) Science Facwity

° Thiu.}!lt has Lo be completed and revised
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With that organlzatlonal‘schemellnpmznd, a second questlon whzch nust be
raised is: on the ba51s of what has been sa*d regard*ng the nature‘of the coastal
area and the uses to which it is belng put by man, what would be the role of the ~
regicnal bodies? How would the coastal’ area as a whole flt znto che institutionalV
organization for regional planning?

The existing iegal-institutional framework is composed chlefly of a
Planning body at the highest level (CONADE) and of the sectoral and regional
executing agencies for programmes and projects (minzstrles, reglonal organs)
Within that framework, it has been suggested that the provxnce mlgh: be the
most appropriate territorial unit for regional planning since if has something
of a tradition in Ecuadorian political life and might serve as a powerful link 4
between the central Governmment and municipalities. But would that be»effective

for coastal management? What would be the regional liaison unit with the centqél

Government? Would it have powers to plan, programme and execuce?

It is extremely difficult to find a satisfactory rebly to those questions,
quite apart from this study, which merely seeks to raise the basic questions. The *
experience of other countries shows that there are many different government
mechanisms for regulating economic development and protecting the coastal area.
In some countries, it is considered part of the over-all national development,
with the urban or regional planning agency or organization assuming responsibility.
Others assign different responsibilities relating to specific coastal problems
to specific departments dealing with natural resources and the environment; in
some cases, in fact, permanent government agencies lhave been established for the

environment, with special reference to the coastal area.
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Regardless of the governmenc mechanlsm selected and the respon51b111t1es
assigned to the various. aaencies, it should be borne in mind that°' | |
(D A basic prerequisite for a coastal management programme is ainetiOhal poiié?J
for the coastal environment and the development of its resources and other useéﬁf;ihef
that respect, the National Development Plan states the intention of “formulating ‘

a national policy for the development and management of the coastal are;s,‘eincek‘
there are absolutely no rules regulating the use of those areas by induetries;f'
fisheries, tourist complexes, State and private hou;ing developments, eﬁc. eQe’ihe

6/

effects of all those sectors on the ecological balance"”.=

(2) Since there is no model of an integrated development programme for the

coastal area which would apply to any couniry whatsoever, such a programme should

grow out of the environmental conditions of the different coastal ecosystems and how

the latter are distributed spatially, taking into account the broad guidelines of

national and regional planning. In that way, the development problems of each

coastal sector could be identified and‘the aetion taken could be adapted to the

specific needs and priorities.

(3) The natural processes as well as the uses of the coastal environment by men

and his inmpact upon it take place throughout the coastal afea. They cut across

the different government jurisdictions., In reality, activities on the land, ‘the

waters and underwater land involve all jurisdictions and decision-making levels

of Government.

4) The jurisdictions of the various levels of government come into contact on

the coast. While the municipality has certain executive and regulatory powers

in the land area, the central Government &lso exercises those same povers in the marine zone
That ralses a basic problem for coastal management: the lack of continuity in jurisdiction
across the coastal area. That lack of continuity, added to the division of authority

among different government levels creates difficulties in decision-making power and

creates wide gaps, overlappoing and confusion in applying regulationms.
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(5) Another aspect‘to be consrdereo 15 the geograph1ca1 scope of the Jur1sd1ct1ons ?i
of the cantons and parlshesl/?v ance those adm1n1strat1ve‘and polltxcal unlts are‘
not respon51b1e for the problems o{ the coastal area or the’uses to ancﬁ it is put,

the spatial arrangem=nt of the cantons and parishes often hampers the manageﬂent pProcess
Since there is no other more flexible unit, they should be brought into the process

and an attempt should be made to arrive at a compronise between the geographical zoning
Tesulting from the distribution of the coastal ecosystems and the priority problems,
. on the one hand, and the political, decision-making and regulatory division of power,
cn the other.

To sum dp: the problen of the interrelationship between the different

levels of government will be settled by co-ordination and accommodation of interests
between the central Government, the coastal provinces and the regional and municipal
authorities. The spatial and sectoral arrangements will have to be made, taking
into consideration the need of en adequate inter-institutional arrangement and the
effective legal backing, which vill make it possible to,cerry out a programrme of

management end integrated development of the area.

7/ A canton is made up of parishes, vhich ‘are. the smallest. political-w4»
administrative unite.
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XIII._fSUHHARY AND CONCLUSIONS

";;-f The‘purpose“of this study;wes toVbresent'a generai'bictﬁre of the coastal
area of contxnental Ecuador, its present status and 1ts developoent potent1a1
1n the light of the medxum-term prOJectxons of the Natlonal Development Plan
and the long-term Strategy. hothlng 1n'thisvpaper pretendS‘tO'be the last word
on the subject. On the contrary, .the examinationrof_each'of the topics sbould
serve as a point of departure for the discossions at the Semihar/workshop’andb
as an aid in identifying and defining areas of research which shouid be further
explored. The study simply represents a necessary pause to observe and examine
the role of the coastal area in the country's development in retrospect and in
prospect.
2. The way in which the coastal area is conceptualized in the framework
of national development may be summed up as folloys‘:'it is an area traditionally
involved in the export of traditiomal products and; ﬁore recently, of processed
fish and seafood, labour-intensive activities which generate new sources of
employment. The process of urbanization reaches a zenith in the coastal area,

;
with the population concentrated in a single metropolis which constantly attracts
migrants from other parts of the country. According to the National Development
Plan and the long -term Strategy, heavy industry and most large-scale development
projects will be located in the coastal area.
3. Although those development modalities have influenced and shaped the
evoiution of the area and sought to defime it as a unit within the national
context, it is not distinguishable as such, but is regarded as an integral part

of a system of regions created by development trends.
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,4.“ " The information ava;lable on the coastal env1ronment is very uneven.
Hh;le there is a very detailed 1nventory ‘of env1ronmenta1 cond;t;ons, the’
agrlcultural Tesource base and Jts potentxal at the level of the parlshes
uh;ch helps to 11m1t agr1cu1tural/rural development areas fa;rly accurately,~‘
the estuarine and marine env1fonment has not been the obJect of a. Comparable study.
Desplte the fact that a few individual aspects have been s1ngled out for scud),
as, for example, the ecology of the mangrove, there is no bas1c data on the F'
distinctive characteristics and biophysical attributes of the es;uarine’end
marine zone. Very little is known about the interrelationship between the
ma jor components of the coastal environment (air, ses end léhd) tb permif en'
identification of homogeneous coastal segments for purposes of planhing:and
management. The only existing classification, at the continental 1evei;!uhile
of little value at the local level given its scale, could serve as a point of
departure for future studies.

One of the most crucial needs in the way of information is for
"ecolog@cal guidelines™, i.e. knowledge of the present condition of the edbsxs:em
at those points in the coastal area where the Plan is to launch or expand economic
activities, and for a systematic monitoring or surveillance of that coastal ecosystem.
At present, there is not enouéh knowledge about its components end the biological,
pPhysical and chemical processes to understand and predict the changes which may
be brought about by a modification of the coastal environment. A number of areas
are being pressured by the irrational use of resources and occupation of the space,
and the extent of the damage to the coastal ecosystem, the resources potential or

the resources capacity for maintenance and renewal is not yet known.

1/ Dolan, Robert y otros. Classification of the coast environments of the
" world. Part 1. The Americas. Technical Report No. 1. Office of Navel

Research, Geography Progrems, 1972,
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5. There is a hxgh quotzent of natural resources in- the - cont1nenta1, es;uar1a1
and marine seghents of the coastal LI0, 0ut’the.means of exploltlngAtheir po:en:ial
and absorbing thenm xnto the product1on process have not yet been fully utilized
Although agriculture was respon51b1e for the econom1c take-off of the area. fzshlng,
tourism, town planning and port development subsequently became the most’ dynam1c
sectors and they have the greatest impact on the coastal environment. Those act1v1ties
have set off land occupation and monopolization practices which have

brought them into conflict} competition for coastal space and have dis:urbed the
coastal ecosystems. The need to evaluate the environmental impaét is gfeaté#t
where the greatest pressures are being exerted to extend use activities and urban
metropolitan development to relatively less developed areas. In that connexion,

it is vitally important to be able to foresee the ecological damage which may be
done by locating industry in the area, exploiting the offshore Tesources (gas

in the Gulf of Guayaquil) and installing support facilities aﬁd transfer points

for preducts (ports).

6. ' Problems of degradation of the coastal environment have started, slthough
ocean pollution resulting from oil spills has been brought under control and the
methods used to handle the problem have proved efficient. Other types of pollution -
industrial effluents, household sewage and agricultural residues - not only infiict
severe damage on a limited area of the coast (Estero Salado), but affect surrounding
areas, depriving tﬁem of development opportunities. The scientific information
availabie do2s not allow for an evaluation of the coastal area’s‘c;pacity to assimilate
that pollution; it is closely related to the transport, dispersion and recycling

of nutrients and chemical substances which affect the functioning and stability of

- the coastal ecosystems.
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7. A look at the areas being considered in the medium or long term as the
sites of large industrial complexes with an eye to the futi.re ‘suggests the urgency
of a judicious study based on an assessment of the préiédf~reqﬁiiements of their
impact on' the environment and on other presentAand potential uses of the space,
and of incorporating environmental parameters in project design and!plahning.
Although those complexes would benefit from being sited on ;he coast or adjacept
to the coast because they would have a source of water and waste disposal, and
although they would comstitute a healthy economic infusion int§ only reiatively
developed areas, the uncontrolled proliferation of facilities and subsidiary
industries can produce irreversible conflicts unless integrated planning criteria
are enforced. Moreover, the volume and tvpe of residual materials emptied into the
ocean can be expected to increase, together with their potential envirommental
impact.

8. The development trends described above reflect a diyersity of needs,
capacities and possibilities. To find the middle way which will lead to a balance
among the multiple demands being wmade on the coastal space is not an easy task.
Horeover, although there is comcern in Fcuador about coastal problems which acts
as a common denominator of the many agencies and individuals involved in managing
resources and regulating their use, there is no communication between the planners,
the users of coastal lands and waters and the scientific community which might
contribute to an understanding of the ecological principles governing resoﬁrce
productivity and development. The interaction between those major interest groups
should be channelled, co-ordinated and focussed on the development of medium- and
long-term guidelines for the most effective and efficient use of resources.

9. The importance which the National Develupment Flan attributes to the

" coastal area by selecting it as the site of large de;elopment projects (heavy

-industry, naval industry, energy, etc.) is indicative of the need to establish
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a Management and Integrated Development Programme for the a2rea. To that end,
there must be a clear coas;ai policy fostering co-ordination'émong the competent
agencies and ensuring an effective flow of informationm, resources and experience

from all levels of government and from the private and academic sectors.
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