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_REVIEW AND UPDATE OF BASIC FRAMEWORK

Socloeconomlc Framework

fi;f“;; General =___onomlc Sltuatlon of Ecuador after the M/P Study

e The economy of Eouador in. the 1ate 1970 s and the follow1ng
'fthree_years up to:1982 has shown not rap1d but very steady pro-

' U'”gress.“ Domestlc Product had 1ncreased each year w1th

fwaverage rete/of S?Iyear in net value through this: term (1974-

.. ee, Flgure —1i1) second only to Braz11 '8 mlracle growth in

"-LSouth Amerle Every economlc actlvlty, agrloulture and :

”f;flshery, lndu ial: manufacture, constructlon, servlces, etc.,

Ti*only except:petroleum and 1ts products belng slugglsh had

_:contrlbuted; o relslng of the GDP, and the 1ndex of consumer 5
'prlce 1n th;s perlod also had shlfted very stably wlth average

._rate of 11 01}/ /yeer whlch was the Iowest of all South Amerlcau

',countrxeS-n;Er- RN . L n
_ In 1983 however, Ecuadorlan economy confronted the big
: ‘ cr1s1s, at’ least, ‘that seemed to be the worst one for most of
.'_Ecuadorlan people 31nce the economlc recess1on had been unprece"_‘.
"dented in the Ecuadorlan hlstory 80 . far.rﬂ_' ' _ _ .
‘ Blg def1c1t 1n the natlonal revenue, drastlc devaluatlon of
"Sucres to US dollars from 35 sucres/l dollar to 87 on the free
j'martcet base of the Central Bank of Ecuador, ;ncrease of
unemployment, Iow level of Lnternatlonal monetary revenue whlch
mlght be the 1owest ln the 1ast decade, etc., all these factors
.3decreased the GDP in that year by 3 3% in net value of the
_prevzous year, -which br0ught about 6. 27 decrease in GDP per
oaplta taklng 1nto account the populatron lncrease of 2, 9%/year.
_ Together w1th the above, the Government pollcy of ralslng
v pub11c prlces such ag’ gasollne, fuel, etc. under pressure of the
;enatlonal budget greatly affected every prlce of goods and
Servlces in prlvate sectors and led to hlgh 1nflat10n close to

IQQEQSOZ/year from 16 4/ 1n 1982.;

EO 3afi¥éoi-¢e%i£t_él d.e.i"Ecﬁaﬁdo:T"B'oiet'iﬁ-Anuario NO 8 1985".
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Figure 1-1,1  TREND OF GROSS DOMESTIC PRODUCT BY EGONOMIC SECTOR

x 109 Sucres in 1975 prices
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(1) Primary Sector: Agriculture, hunting, fishing,
Secondary Sector: Manufacturing + Construction + Mining.
Tertiary Sector: Electricity, gas, water + commerce +
Traﬁsportation warehousing + financial
estéblishmehts + services,
Others: Governmental deomestic services, net taxes on

imports and customs duties,

(2) The New National Development Plan (1985-88) sets up the average
increase rate as 3.7% per year through its term, .
(3) Expected GDP by the same increase rate shown in the National
Development Plan (1980-84), ~~ 7~
(4) Sources: a) Memoria Anual del Gerente General Del Banco
' Central del Ecuador ano 1983,
b) Plan Nacional de Desarrollo 1979-84, primera

parte.
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~ This sudden change of economy, however, was not unpredicta-
ble in Ecuador, because most of South American countries that
had been indebted to foreign countries for quite a large sum,

had been already suffering from repayment of foreign credits and

- these governments proceeded on the common policy of a steep raise

of publiqﬂprides motre in-adyance than did Ecuador.

In 1984, the government worked out mighty measures, which
included stabilization and income programs, to counter
inflatibn,_recover the productivity and improve the monetary
situation both in domestic and international. These measures
iﬁmediétéiy brought an effective result on every economic

sector.. Inflation of 48% in year rate as of Jahuary 1984,

decreased rapidly, eéﬁecially in August when the new government

. Y .
starced, down to 21%2/ in year rate.
Nowadays, in Ecuador there are many sings of econonic
recovery in agriculture, fishery, manufacturing, and

international trade, etc., in the difficult circumstances where

- all other South American countries are still-facing to deficits

in revenue and high inflation.

National Development Plan (1985 - 1988)

The National Development Plan {1985 - 1988)3) which was

w3
[N
=
vl

signed by the President on October 24, 1985, manifesting
objective of the new government policy aud achieving the
nﬁtional_goais for the planning period, will suggest very

important target and index to the framework for the Study.

General Planning goals

a. FEconomic Development Strategy

The economic development strategy emphasizes following

basic elements:

2)
3)

Banco Central del Ecuador "Boletin N° 590 (page 302)"

Plan Nacional de Desarfollo 1985-1988, Consejo Nacional de
Desarrollo (CONADE)
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. Harmonic development in the strateglc sectors quch as
petroleunm and energy, agriculture and fishery,

manufacturing and construction.

» Twprovement of exports
. Inducement to investment and saving

. Increasement of the productivility of the whole economy. -

b. Social Strategy:

It bases on the 1ntegrated development -of human resources
by means of educatlon, training, health serv1ces and increase
of job opportunLtLes. '

Table 1-2.1 sghows the plannlng flgures 1n maln ltems of

the development plan,

2) Urban Trausport'Projedts
For . the urban transport the Nationél_Development Plan empha-
sizes such actions.as analysing components of urban transport
systems, evaluating the studies already carried out, etc.,:and
adopts the followlng four programsﬁ) to improve and deve10p the
urban transport systems in the main cities in the transport and

communication sector through the planning period,
They are:
i) Mass rapid transport for Guayaquil

General action : to promote the contract of the étudy
to the Japanese Government

-y

Executor Comision de Transito del Guayés'(CTG)

ii) Transport master plan study for Quite

General action : to promote the contract to execute the
gtudy

Executor Quito Municipality

4) Plan Naclonal de Desarrcllo 1985~1988, Anexo—-1 PrOgramas ¥y
Proyectos para el Deaarrollo de 108 Sectores product1vos.
transporte,
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Table 1-2.1 GOALS OF NATIONAL DEVELOPMENT PLAN (1985-1988)

Items N 1985 1986 1987 1988
GDP Increase (Z/xear) _
Total Ecuador 3.0 3.7 : 4.4
Per. capita 0.1 0.8 . 1.5
Eﬁpio&ment (1,000 pers.)
Ecbnoﬁica}ly:aCtive : . o
Population 3,123.4 3,210.8 3,300.9 | 3,393.1
Employment '2,800,0 2,913.4 3,025.2 | 3,158.2
Unemployment 323.4 297.4 275.7 | 234.9
International trade _
(mil, US$ by 1985 price) ;
Export of goods 2,714 2,828 2,959 2,972
Import of goods 1,724 1,89 2,045 2,079
Balance of services,
etc. - (~)996 (-)1,099 (-)973 [ (-)931
. Total (-)6 (=165 (-)59 18
Investment program for development for 4 years
(billion Sucres by 1985 price) '
Development of.pfoductive sectors 617.0 58.4 %
Speciél integfétion, ete. 113.4 10.8 %
‘ Develqpment of human resources 324.2 30.7 %
_Developheﬁt of sciénce and technology 1.4 0.1 %
Total | 1,056.0 100.0 %
Finance progrém fof the ?Sove development
Domestic sources; National budget 327.1 31.0 %
National resources 392.4 37.2 %
Others 85.1 8.0 %
'Foreing_aourcés; Foreign Credit 197.0 18.7 %
| “Others 5.4 5.1 %
“Total 1,056.0 100.0 %

. Source: Plan Nadional Desarrollo (1985 — 1988)
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1))

iii) Signalization study for Quito

General action : to -control the study and its result
and prepare the final study and

execution -
Executor "~ t Comnsejo Nac1ona1 de Transito
iv) Recovery of fluv1al transpot system in the Guayas river

basin

General action : to promote the socio-economic study

Executor ¢ Facultad de Ingenleral Maritima y -
Ciencias del Mar. (ESPOL)

Population Growth in Study Area

Result of the Fourth National Census (1982) and the Forecast

The fourth national census which was carried out in 1982 by
INEC (Instituto Nacional de Estadistica y Censos), not only
defined the population increase after the third census (1974),
but also made very clear the difference in the gross -
reproduction rate (birthrate) between the actual observation in
1982 and the forecast based on the 1974 census.

Among the three factofs, which affect the population growth,
of fertility (gross reproduction rate}, mortélity'(life .
expectancy) and international migration,.the feftility'is the
most important and the main cause for the increase in-Ecﬁddot..

The population framework of the M/P study which started in-
1982 is based on the forecast by INEC that perpared on the 1974
census base, At present, INEC is also preparlng the new
forecast on the 1982 base, and underestimates the fertlllty than
the last one. _' | |

Table 1~3.1 shows the comparison in population growth of the
total Ecuador between two forecasts. It shows such a new |
tendency as the more intensive concentration in the urban area,
a rapid decrease in the rural area, and as these result,'a.

decrease in the total Ecuador compared with the last forecast. -
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Tabie 1-3.1

2 FORECASTS ON THE 1974 AND 1982 CENSUS BASE

COMPARISON' IN THE POPULATION GROWIH OF ECUADOR BETWEEN

. _ (1,000 population)
o _tear ) 1982 1985 1990 1995 2000
Forécast on 1974
census (adoted
in the M/P) - 7 : _
Urban - (a) | 3,979 | 4,512 5,588 6,888 8,460
- Rural  (b) | 4,967 5,366 6,088 | 6,876 7,738
Total Ecuador (c) | 8,945 | 9,878 11,676 | 13,764 | 16,198
(%/year) - (3.36) (3.40) (3.35) (3.31)
Forecast on 1982
censusg (adopted
in this study) _

Urban ()| 4,223 | 4,820 | 5,902 7,148 -
Rural (B).| 4,383 | 4,558 | 4,880 5,66 -
Total Ecuador (C) | 8,606 | 9,378 | 10,782 | 12,314 |13,939
| (%/year) - (2.90) (2.83) (2.69) (2.51)

.Comparison,(Z) .
(a) / (a) 106.1 106.8 105.6 103.8 -
(B) / (b) 88.2 84.9 80.2 75.1 -
@) / (e 96.2 | 94.9 92.3 89.5 86. 1

~ Sources: 1)

(o)

2)

Proyeccion de la Poblacion del Ecuador por Areas

Urbana y'Rural, Provincias y Cantones, April 1978

Estimaciones y Proyecciones de Poblacion 1950-2000

Di¢iembre 1984 (INEC)




2}

3)

Populatidn Gfdﬁth in the Study Areé

In Splte of the drastic decrease in the Eorecast on the 198?
census base of the populatlon growth - of the total Ecuador in
comparison with that on the 1974, INEG estlmates that ‘a 1arge -
volume will concentrate more and more in a few provxnces.

The largest is Guayas with 2,156 thousands in 1982 to 3y 331
thousands in 1995 (3.40%/year), second is Pichincha with 1, &60
to 2,368 thousands (3.79%), and third is Manabi Wlth 960 to
1,241 thousands (2.00%). | o

INEC also estimates the populatlon growth by Canton {and
inner adm1n1strat1ve area of Province), and by urban and rural”
area in each Canton,

The Study Area consists of the whole urban area of Canton .
Guayaquil and its surroundings (see. Appendix 2"1). The .
surroundings, parts of the rural areas of its canton and’ other
cantons, in¢lude Parroqula Pascuales (a parlsh zone) Parroqula
Eloy Alfarc (usually called Duran), and add1t10na1 parts without
any urban component and being scarcely inhabited at present o

Accordingly, the whole size of the populatlon 1n the Study
Area shall be acquired actually by adding the progectlon in both
Duran and Pascuales to that in the urban area of canton
Guayaquil,. Thus, population forecasts have been made asréhdwn.

in Table 1-3.2.

Comparlson in the POpulatlon Framework between this Study
and the M/P Study

Table .1-3.3 shows the summary of the'population‘gr6Wth andi
the comparison between this study and the former M/p study. It
shows that there is almost no difference in the populatlon
growth both in the Canton Guayaquil and in the Study area
between two studles in splte of the big difference of the total

Ecuador,
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Table 1-3.3

M/P STUDY AND THIS STUDY

COMPARISON IN THE POPULATTON FRAMEWORK BETWELN THE

1,000 populatlon)

1982 | 1985 1990 1995 2000
M/P Study (1982) _ : , .
Total Ecuador (a) | 8,945 | 9,878 | 11,676 | 13,764 16,198
Prov. Guayas _ _ | T
Urban () | 1,432.5|:1,635.2| 2,035.0} 2,520.0] 3,110.0
Rural (e) 780.6{ 857.3 990.8| 1,136.7 1,295.6
Total (d) 2,313.8 27492-5 3,025-8 3,656.7 4,4051
Can. Guayaquii ‘ _ _ _ B
Urban (e) | 1,223.3]1,392.8| 1,730.9] 2,140.1| 2,638.4
Rural (£) 14,1 124.1 142.9 162.8 '184.5
Total (g) | 1,337.4] 1,516.9] 1,872.8] 2,302.9| 2,822.9
Study Area (h) | 1,264.0) 1,439.0| 1,788.0( 2,211.0] 2,726.0
Feasibility study
(1985) | S |
Total Ecuador (&) | 8,606 9,378 10,782 12,314 13,939
Prov. Guayas _ :
Urban (8) | 1,483.9} 1,720.1| 2,105.6| 2,547.8 -
Rural (€) 672.5| - 680.2 736.3 782.9 -
Total (D) | 2,156.4] 2,4600.3 | 2,841.9{ 3,330.7 -
Can. Guayaquil _ |
. Urban (E) | 1,272.0] 1,447.3| 1,764.2} 2,125.5( 2,520.0
Rural (F) 136.6| " 147.7 171.64 193.9 220.,0
Total (¢) | 1,406.6] 1,595.0| 1,935.6} 2,319.4| 2,740.0
Study Area (w-| 1,337.0} 1,521.0| 1,850.0) 2,222.0] 2,630.0
Comparison (%) _ _
Total Ecuador Afa 96.21  94.9 92.3|  89.5 86.1
Prov., Guayas  D/d 97.4|  96.3 93.9 91.9 -
Can. Guaya. ¢/g | 105.1]  105.1 103.3 100.7) - 97.1
Study Area H/h 105.8]  105.71  103.5 100.0 96.5
Sources: See Table 1-3.1 and 1-3.2
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1-4 _Econqﬁically Active Population (EAP) in Study Area
‘1):'D§f1nitidp of EAP
:_The.eéonbmigally active popﬁlation (EAP) is for our purpose
:dgfined_as, that part of the genéral population over 12 years of
age}who work for femuneration or help members of their house-
‘hold . in thei:.bccﬁpation without remuneration, those 1ooking for
ﬁofk for the first time, housewives who employ part of their
timé,on'qther proﬁuctiVe tasks, and students who perform remune-
_ rated tasks in their spare time.
_ ; Gréwth in the EAP depends on changes in the size and
'cbmpqéition_pf the total popuiation and tﬁe economic

pa;ticipation_rates for people of 12 years and older.

To avoid misinterpretation of the available data on Economi-
- cally Active Population, both for Ecuador as a whole and for the

province of Guayas, a few points should be kept in mind:

a. Figdres for FAP in Ecuador are devided into three parts.

Unemp loyment, usderemployment, and adequatelj'embloyedf

b, Qeridué'consideratidn should be given'tq the second category

| (undefemﬁioyment), since this includes people who perform
low prdddétivity tasks or are in occupations that do not
fully.utilize their ébilities, and conséquently get paid

very low wéges.

c. One example of employment levels for EAP is shown in Table
i-4.1. '

Table 1~4.1  EMPLOYMENT LEVELS FOR EAP IN URBAN AREA (1975

. ' Under- Adequately

EAP Unemp loyment employment emp loyed
983,319 49,401 225,000 663,918
. 100% 5% | 24% 71%

Source: Boletin Anuario No., 8 = Banco Central del Ecuador 1985,



2)

3)

Outline of EAP in Urban Area of Ecuador

Table 1-4.2 shows the actual number of EAP by each economxc-_

‘sector in the urban area in the 19?4 ‘and 1982 nat10na1 cénsus,

According to the Table, ‘the toLal EAP in the urban area of
Ecuador has 1ncreased hlgh with an annual rate of 5 19A/year
through 1974~ -82, while the population in’ the game area has also
increased with the almost equivalent rate of 4.94%/year to the

EAP.

at the same level only thh 0.6% up for the last 8 years."ﬁIt
seems, therefore, to be considerablly dlfflcult Lo substantlally
raise the EAP rate to populatlon 1n a short perlod as 1ong as- '
the populatlon increase serlously concentrates ont the urban area

as mentloned 1n the previous sectlon.

EAP Growth in Study Area

Development of the EAP in the Study area shall follow the
same generel pattern as the total urban EAP ithduaeer sinqe:the
share of the StUdy area amounted to 30,0% of the whole Ecuador
in 1974 (see, the Maeter Plan Report 1983). 'Then,“the EAP feté
to population in the Study area shall be expected to remain at
alwost similar levels around 30% shown in Table i -4, 2,

As no differences in the EAP rate were found between the
1974 census on which base the estimate in the M/P study was made

and the 1982 census, this F/S adopts the same EAP rate ‘as the

M/P. The EAP in Table lh& 3 and 1-4.4 was, finally, derlved by

multiplying the population growth in Table 1 3 2 by the EAP rate
1n the M/P study,

.;41_

Consequently the'rafe of EAP'to'popeiation hae“kept actﬁally T



Table 14,2 ECONOMICALLY ACTIVE POPULATION IN URBAN AREA

'_ Year . Increase
R el 1974 Census | 1982 Census rate
Item: o ' ' %{year
a. Total EAP 835,511 1,252,340 5.19
1. Agriculture, fish- |
- ing, forestry 63,514 66,500 0.65
2. Mining 2,489 2,859 1.75
3. Manufzcturing 135,241 188,551 4.24
4. Construction 6,233 10,940 7.29
5._Elebtricity,-gas, ,
- water ' - 58,286 102,144 7.26
6. Gommerce 153,484 218,187 4.50
7. Transportation, '
'~ warehousing 42,662 76,034 7.49
8. Financial establish~ : -
ment 19,374 36,426 8.21
9. Services 274,324 467,093 6.88
10, Non-specified
" activities 63,745 42,095 (-) 5.32
11. New workers . 16,159 41,111 12.38
b. Unemployment rate
' (see. Table 3-1.5) 5% 5% -
c. Number of employment _ _
- (a. x 95%) ‘ 793,700 1,189,700 5.19
d. Total population.in .
. urban area 2,698,722 3,968,362 &4.94
| e. Eﬁployment'rate_
(cldy, B 29.4 30.0 -
£. Totalrpbpulainn in
Ecuador : 6,521,710 8,060,712 2.68

.Source: Boletin Andario No.8 - Banco Central del Ecuador 1985
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Table 1-4.3 ESTIMATED BAP IN STUDY AREA
: Year: 1982 ~-2000
Year Population EAP | 'EAP/?é.;jﬁ'l.a.t.ion' '
1982 | 1,337,000 401,100 | 30.0
1985 1,521,000 456,300 30.0
1990 1,850,000 555,000 ' 30.0
1995 2,222,000 688,800 31.0.
2000 2,630,000 815,300 31,0




rable 1-4.4 ESTIMATED EAP IN STUDY AREA

;3 pfiméﬁy, Secondary & Tertiary Sector

© Year: 1974 = 2000
»Séctﬁr o . R .
B Primary Secondary Tertiary Total
Year ' : .
1982 {8,000 97,900 295,200 401,100
s 2.0 244 73.6 100.0
“1985 ; z}aQo; , 110,400 338,100 456,300
% 1.7 24,2 781 100.0
'1990_ 7,800 132,100 415,100 555,000
) % ".  1.4 23.8 74.8 100.0
1995 . 7,600 161,200 520,000 688,800
o 11 23.4 75.5 ' 100.0
‘2000 {7,300 187,500 620,500 815,300
7 0.9 23.0 76.1 100.0
Note: (i) Primary sector @ Agriculture, hunting, fishing-+ mining

Secondary sector: Manufacturing + construction

Electricity, gas, water + commerce +
transportation & warehousing +
financial establishments + services.

Tertiary sector @

2y Total EAP in each year is from Table 4-4.3.

(3 5Pr1mary sector was supposed to be unchangeable in figures.

_:(4) The share in Secondary in. 2000 was supposed to be 23,0% in
con31derat10n of the decreasing tendency from '82 to 2000

in the same sector.

~(5) Shares in secondary in other years were supposed to
" decrease with the-same percentage from '82 to 2000,

(8 Flgures in Tertiary = Total - (in Primary + in Secondary).

A7) Ttem 3 . Non-specified activities and. k. New workers were
- distributed to 3 - Sectors according to each share,

b



1)

2)

Family Income

Present Family Income Level

The M/P study descrlbed thereln a close relatlon between
car ownership and family income and forecasted the future one
using the relatlonshlp between GNP and family income.

This study aims at its- revlewal “and the relatlng data were
collected with the supplementary survey in November 1985.
Although the data were.not enough to examine the' phange_ln_"'
family income for the entire population begaugénthe'sﬁrvey_was
conducted for the restriéted areas only, they were sufficient
for comparison with the M/P study results 1n 1983, :

Table 1-5.1 and Flgure i-5. 1 show the average fam11y income

'by zone and its distribution.

They sayj; .

(1) Zonal family income has a pattern similar to statistical

normal distribution,

(2} Average family income level is quite dlfferent by zomne, of

which tendency was 1ndlcated already in the M/P study‘

Review of M/P Study Result

Table 1-5.2 shows the comparison of averagé fahily in¢omel
between the M/P study and this Study. The'inc:éase fate‘is
between 2.0 = 4.0 although small difference can be seen by zone.

1t is considered that this change is resulted from the
consumer priée inflation, and the actual incoﬁe level is almost
same as that of the survey carried out in 1982, | o

Therefore, it is conceivable that no gorrection'is_ﬁeéded

for the analysis of the family income level ini&he'ﬂ/? study,

45~
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‘Figure 1-5.1  MONTHLY INCOME DISTRIBUTION BY ZONE

‘Table 1-5.1

Source) Supplementary Traffic Survey by Study Team

(November, 1985)

MQNTHLY FAMILY INCOME BY ZORE
' o : ‘ _ CUNIT : %
Ra“ge 0| so000 | 15,000) 25,000 50,000| 70,000| 100,000 | Average
Avemfse 8,000 | 15,000 | 25,000 80,800 20,000 | 100,000 Manthly
sone . N_ | 4.000] 12,000 | 20,000 38,000 60,000 80,000 | 150,000 | Income

A2 | 1.7 |12.6 | 25.3.| . 37.2| 14,4} 70| 1.9 | 38600

A3 | 4.4 | 17.3 | 3n.2 | 32.2| 14.6] 03| 0.0 | 30,000

At | 0.4 | 13.9 | 10.8| 23.2| 31.1] 12,2 18.5 | 68, 800
A6 | 2.8 | 20.6 | 32.4 | 32.8| 81| 20| L.z | 30,000
A7 {00 | 1.2 [ 3.6| 169 22.9| 29.5| 25.9 | 86, 000




Table 1-5.2 MONTHLY AVERAGE FAMILY TNCOME BY A~ZONE

Sucrés/Mohth:
(. (2) 1982 1985 (3) Comprison
Year . : : . o
1975 Family Family o - ; _
Zone with without [Average (b)) pverage (e) /(2
vehicles | vehicles - ‘
A- 1 3,683 { 30,180 | 16,250 [ 19,220 - -
- 2 3,683 | 25,760 14,430 16,650 38,600 . 2.3
- 3 2,821 | 20,180 13,260 [ 13,950 30,000 2.2
- 4 8,559 | 21,790 17,630 18,890 68,800 3.6
~ 5 - ] 18,490 12,150 | 12,470 - ~ -
- 6 2,821 | 18,810 | 15,210 15,920 | 30,000 11.9
- 7 12,478 | 38,350 | 16,980 { 26,740 86,000 | 3.2
- 8 9,751 | 21,140 14,500 | 16,650 - -
-9 - | 19,500% | 14,200% -14,900% - -
- 10 - 20,700% { 13,900%  15,300% - -
Average (a)] 3,840 | 26,180 14,240 | 16,460 - -
(1) Sources; Ingreso Familiar Promedio de la Ciudad'dé Guayaquil,
1975 by Departamento de Planeamiento Urbano, :
Municipalidad de Guayaquil.
(2) Sources; Results of Trip Production Survey in M/P Study, July.1982.
(3) Sourcesj Results of Supplementary Traffic Survey inm this Study,
November 1985. '
{(a) Average multiplied by family sizes in each zone; 4.87 persons/famiiy

{b)

(c)

in 1982, 4.98 in 1975,

Average multipled by family sizes with vehicles and without vehicles.

These figures were claculated as averages between zone -3 and -6 for
zone~9, and between -3 and -8 for zome -10. '

Figures are not for entire zone by only for a district of each zone,




1-6 1VehicIef0wner3Hip
Table_l“531fshOWB the present number of vehicles regis—
tered in the study area and its cOmparison wiﬁh the M/P study.
Present vehlcle ownership was calculated as 55 vehicles per
. 1000 1nhab1tants, compared with 48 vehicles in year 19821), and
shows.gmall,grgwth.._Th;s growth trend is exactly on the vehicle
ownerehip‘gnqwth curve which was indicated in the M/P study;
. assuming-the close relationship between the car-ownership and
‘the income level,
- .'?herefdre,'this:Study'uses the same assumption as in the
M/P study which'prqjected’that ownership rate of 150 cars per
_1000 habitants would be expected in the year 2000 if the econo-
mic growth should be realised as assumed by the M/P study.
Table 1-6.1 'NUMBER OF VEHICLES MATRICULATED IN STUDY AREA
on No. IN STUDY AREA (1984) No. OF '
TYPE OF _ i : VEHICLES IN | COMPARISON
VEHICLES | Gy AYAQUIL | SAMBORONDON | YAGUACHI|TOTAL MAS@E%SLAN (1984/1981)
Passenger | 9160 | 7 ar {29210 25747 113
‘Wagons | 40758 31 370 - |a1150] 27804 148
Buses 2583 | 1 9 {259 1473 176
Trucks -~ |~ 4,704 21 137 48623 3,899 1.25
~Tractores |- 127 1 1 129 2 64.50
Jeeps - 5351 7 23 | 5381 ©1,950 2.76
. Others 974 1 1 976 16 61.00
Total | 83659 69 ' 582 |84310]° 60891 1.38
. Note:
Passenger car - .. Automobiles .
- Wagons Station wagon, Camionetas, Furgonetas
- Buses Buses, Microbuses, Buses tipo, costa
Trucks Cami6n, Cajor, Mixtos, Plataformas Tanqueros, Volquetas, 'I‘rylers
Tractores - Gruas, Tractores
Jeeps, . -
Others _ Ambulancias, carrosas
Note)

1. The number is. based on the matriculated vehicles in the

Study area and different from that on the registered
vehlcles, shown in the M/P study.

...48..
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2-1

Land Use Framework

1)

2)

Existing Conditions and Future Plan of Land Use

Existing Conditions of Land Use in Study Area

General view of the existing land use in’ the study area is
Qhﬁwn in Figure 2-1.1. DeveloPment of re31denc1a1 areas: from_
1982 to 1985 'is remarkable in both the northern area from the
Terminal Terrestre and the southern area near Guasmo, and manu-
facturing industries have developed along31de Via a Daule._ E '

~ Urban features such a8 populatlon, nunber of house, aumbeT
of facility for the use of manufacture and gervice 1n_198§,are :
shown in Table 2-5.1, in Appendix 2-1 by B-zone, and the S
classification of the existing land use by urban features of B- .

zone is shown in Figure 2-1.2.

Planning Objectives for Future Land Use

‘The followxng {tems are con31dered as Lhe main p01nts Ln i
planning of a future structure for the 1and use in the Study

Area.

a. Improvement of the CBD and Surrounding Commercial Area

+ Changing over from the mixed land usage with vérious :

facilities to higher grade of urban central function.

* Supply of more space for off-street parking and
prov131on of sidewalks and promenades sultable for

pedestrlans.

b. Tmprovewent of the Periphery of the Commercial Ares

- Changing to more highly urbaniged functions, not.oﬁly'
residential but also commercial, .éspecia11y~tertiéryi
activities, alongside Av. Quito, 25 de Jullo, Machala,
Log Rios, Eloy Alfare, Gomez Rendon, Portete,

Venezuela,
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Improvement of Houses and Conatruction of Regional Centers
in Duran, the Southern and Western Residential Areas

. Supply of good qu511ty houses and infrastructures such
. as water supply, sewerage system, etc,

* Inducement to construction of many regional centers

for community service in the residential area.

Development of the far North Area

* Developing a new urban area and gradual builtup:
construction of the new urban center to avoid the
inconvenience of over-concentration in the existing

CBD.

_fDeveiopment of Manufacturing Industries

» Development of manufacturing industries on the
outskirts of the urban area with convenient transport

'by.road or ship'(Guﬁsmo, Duran, Isla Trinitaria, the
western part beyond Estero Salado, and alongside Via a’

Daule).
Development of a New Educational Area.
* Development of new universities and high schools in
‘the western hilly part.
Impacts by the MRT and the Bus Route Reorganization

_ + Development of facilities for the use of public or
other sérvicés around stations or alongsides of the
MRT :
v Inducement of public space and facility coordinating

between the MRT, bus transport and pedestrian access.

‘Future Plan of Land Use in the Study Area
3Acc6rding ﬁogthe'éétuél development trend, planning
:'obJectlves, and .adoption of the most recommendable "Linear

- . Development Type" (alternatlve—III) in the M/P study, a future
- ..plan of the land use in the Study Area 1n the year 2000 is shown

in Figure 2-1.3.



Bxisting Conditions and. Plannlng Conceptlon of Land Use
alongside MRT

a. Existing Conditions ‘of Laﬁd:U5e alongside MRT
Figufé 9-1.4 shows pfdgress Of'develépiﬁg qtbaﬁiZation
in the influential area within 1 km from the MRT route.

Main facilities and various ufban'establishments in-th@s

area are shown in Appendix 2-Z and 2-3. .,

b. Land Value

‘Land value and its proprletors by each spot in
Guayaqull are reglstered in: the munlclpallty (MDG =
Municipalidad de Guayaquil) and IESS (Instituto Ecuator1ano
de Seguridad Soc1al), and then three different values exist
as a commercial value of MDG, cadastral value ‘of MDG and
cadastral value of IESS5, 1In case of appying those values
to land acquisition, the:éadastra}svaiue of IESS is the
most acceptable for proprietbrs with iﬁdispensable
.c0mpen3ation.

‘Figure 2-1.5 shows the cadastral values of IESS, and’
Figure 2-1.6 shows the procedure of exproprlat1on for the

purpose of a public project with social interest,

¢. Planning Conception to Land Use around MRT Wayside

For the future land use on the MRT waySLde, the

considerable items for planning conception are as follows.

o The MRT encourages the location of publlc or other

gervice establishments on the way31de area

o The coordination of the MRT and bus redﬁceé the
dlstance between prom131ng reglonal centers and the
CBD, and promotes establishments in these . reglonal

centers (Figure 2~1,7).

o It is desirable'to improve accessibility by walk be-
tween the main parte of the CBD along Rlo Guayaa and
MRT stations (Figure 2- 1.8).
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Qﬁ;l.RESIDENTIAL AREA (FORMAL)

| RESLDENTIAL AREA (INFORMAL)
'RESTDENTIAL AREA (DEVELOPING)
"COMMERCIAL AREA

_INDUSTRIAL AREA (MANUFACTURING)

| AREA FOR: FUTURE DEVELOPMENT

' URBAN EQUIPMENT

THE FEASIBILITY STUDY
TON. GUAYAQUIL - CITY
URBAN TRANSPORTKHON
- PLAN THE
HEPUBLK3 OF ECUADOR

Figure 2-1.1
EXISTING CONDITION OF LAND USE
IN GUAYAQUIL CITY (1985)
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CENTRAL BUSINESS DISTRICT (CBD)
'OTHER COMMERCIAL AREA
REsiDENTIAL AREA WITH HIGH DENSITY
RESIDENTIAL AéEA_WITH MEDIUM DENSITY
RESIDENTIAL AREA WITH LOW DENSITY
. UNDEVELOPED AREA

AREA WITH SPECIAL EQUIPMENT

(ADMINISTRATION, TRANSPORTATION, EDUCATION, etc.)

THE FEASIBILITY STUDY
ON_ GUAYAQUIL CITY .
URBAN - TRANSPORTATION
PLAN IN_ ThHE

REPUBLIC OF ECUADOR

Figure 2-1.2
CLASSIFICATION OF EXISTING
LAND USE BY B-ZONE IN 1985
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COOPERATION
AGENCY
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CBD, NEW URBAN AXIS REGIONAL CENTER
OTHER COMMERCIAL AREA

RESIDENTIAL AREA

MANUFACTURING INDUSTRY

TRANSPORT FACILITY

NEW EDUCATIONAL AREA

GREEN AREA

THE FEASIBILITY STU
ON- GUAAGUIL Yoy oY

URBAN TRANSPO
PLAN IN THE RTATION

REPUBLIC OF ECUADOR

Figute 2~1.3 :
FUTURE TAND USE IN STUDY AREA
IN 2000
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Statement of necessity of the project
for public benefits, welfare, etc., and
the buildings, properties expropriated

by a public body

Y

" Preparation of the expropriation order
by both the authorized judge and public
body

b i

To call all the persons involved in

interests by the order of the judge

No objection

I1f any objection
occurs

Nomination of experts to

re~evaluate the building

or properties by the judge

ol

h 4

Judgement of the buildings, properties
expropriated and re—evaluation of the

price, compensation

THE FEASIBILITY STUDY
ON GUAYAQUIL. CITY
"URBAN TRANSPORTATION
PLAN IN_ THE

REPUBLIC OF ECUADOR

Figure 2-1.6
PROCEDURE OF EXPROPRIATION
IN BUILDING

JAPAN ' N
INTERNATTONAL
COOPERATTON
AGENGCY
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THE FEASIBIL!TY STUDY

ON - GUAYAQUIL. CITY

URBAN: TRANSPORTKHON
N THE

PLAN -

REPUBLIC OF ECUADOR

Figure 2-1.7

CONNECTION OF REGIONAL. CENTI:.R:

WITH CBD BY MRT AND ITs MAIN B

STATIONS
JAPAN N
INTERNATIONAL : g
COOPERATION - 4
AGENCY R
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7 / BLOCK WITH AVERAGE FLOOR NUMBER 4 OR ON_ GUAYAQUIL.  CITY.
URBAN  TRANSPORTATION

hr MORE
: "PLAN

N BLOCK WITH COMMERCIAL RATIO 25% OR REPUBE\i}C TSEE: ECUADOR

MORE ;
. ' Figure 2-1.8 .
MAIN STREETS CONCEPTIONAL PLAN OF CBD

PEDESTRIAN WAY. NETWORK ' AND SURROUNDING AREA

. DESIRABLE LOCATION OF MRT STATIONS T JAPAN N
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2-2

These items will affect settlement of populatipn,_increase

of economically active population, and relative plaanings, etc.

' Allotment of POpulataon to Trafflc Zones

_ Taklng in account the hou31ng development progects and
thelr characteristics and capac1ty, foreSeable changes 1n
population density by the year 2000 are outllned Ain Flgure 2=
2.1, - ' : PR _
Allotment of the: forecast pogulatlon 2,630,000 in the ‘year
2006 should be based on those changes in the long term.r On the
other hand, 1, 850, 000 in the year 1990 will be- rather declded by
the present progressing development, while 2, 220 000 in 1995 is
worked out as the middle of 1990 and 2000. Table 2- 2 1 shows
those changes in poPulatlon by B-zone and Flgure 2-2. 3 shows the
outline of the allotment of the populatlon in 2000,

Consequently,‘the size. of the populatlon 1n the Far North
Area shall reach to 614,700, belng blgger than 462, 900 of the
existing urban central area (A-l A-2 and A-3 zone), whlch w111
nece391tate a big new urban center there. Other suburban
residential areas shall also grow up and require each regidﬁai
core with various services for their daily conveniente. The
connectlng pointg of main Lransportatlon w111 have. to alter
their appearance to play higher role for many gatherlng peOple.

Figure 2-2.4 shows trends of population dlstrlbutlon.
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v i AT A445ATe|

CENSLIY
a0l

oe_n;jlif (A7 4131.2m
a.

- E-..n....;... -------------- ..i
i i !
3 L eeend
H H i
! i i
. o HIEE i
2. i
i i i
i 850
™ . E . .

L[4 B

AD. 20610

.
.

[ S
i
M H
I

e S

o
-t

CENSITY

AB_15050m8

DERSITY

{TOTAL 41201 hal

eagrereenariraerr

DERSITY

A3 750.4m
& e,

PR,

i

cenary  [AB 66000m)

L . i

0.

THE FEASIBILITY STUDY
ON_ GUAYAQUIL. CITY _
URBAN TRANSPORTATION
PLAN IN_ THE

REPUBLIC OF ECUADOR

Figure 2-2.1
CHA_NGE IN POPULATION DENSITY
"BY 2000

JAPAN
INTERNATIONAL
COOPERATION
AGENCY




gHE FEASIB!LETY STUDY ‘

GUAYAQUIL.  CITY.

URBAN TRANSPORTATiON
IN' THE

PLAN -

REPUBLIC = OF ECUADOR

Figure 2-2.2

ALLOTMENT oF POPULATION

IN: 1985

[ JAPAN :
INTERNATIONAL
COOPERATION -
AGENCY

~H3~

¢




219900

e V"/ \

93,100 }125,900/

o JnsooN
A N
.\'—-'“_"‘""\, V)

118900

THE FEASIBILITY STUDY
ON  GUAYAQUIL CITY
URBAN TRANSPORTATION
PLAN IN_ THE

REPUBLIC OF ECUADOR

'Figure 2-2.3
ALLOTMENT OF POPULATION
IN 2000

JAPAN N
INTERNATIONAL :
COOPERATION
AGENCY

_64.—



Table 2-2.1

POPULATION IN STUDY

AREA BY ZONE

zone Yeax Pone Yiear .
Al B 1985 I 1990 _[;995 |2000 Al B 1985 I 1990 { 1995 I 2000 -
T m 7,100 6,600 6,200 5,700 601 68,200 | 65,400 | 62,600 58,800
102 - 4,700 8,600 3,900 3,500 602 112,300 | 203,300 | 94,300 | 82,400
103 11,600 9,900 8,300 €,600 6| 603 70,200 | 76,300 | 82,400 | 90,500
104 10,400 | 9,500 8,600 7,700 604 500 | 85,300 | 170,200 | 246,000
105 11,000 [ 11,900 | 17,800 { 13,800 Sub-T. 251,200 | 330,300 | 409,500 | 477,700
' 106 11,800 | 10,800 2,300 8,900 701 1,000 1,000 1,100 1,200
107 19,400 | 17,900 | 16,400 | 14,900 | 702 7,400 7,500 7,600 7,800
108 18,800 | 18,300 | 17,800 | 17,300 703 8,000 9,200 { 10,500 | 12,200
[ 1os 21,000 | 19,700 | 18,400 17,000 | 704 47,400 { 53,200 | 59,000 | 66,700
Sub~T. [115,800 (113,200 [107,300 | 95,400 708 66,200 | 72,500 | 78,800 | 97,200
e 9,500 9,500 %, 500 9,500 706 1,100 4,400 | 7,700 | 11,000
202 22,000 | 21,300 | 20,700 | 20,100 707 2,800 3,100 3,400 3,800
203 20,400 { 19,500 | 18,700 i?,é;;_ﬂ 7] 708 1, 200 1,400 1,500 1,600
2| 204 18,800 | 18,800 | 13,000 | 19,200 709 2,400 4,400 6,400 9,100
205 15,600 | 16,800 | 18,100 | 19,400 710 10,806 | 11,600 | 12,500 13,600
206 44,200 | 43,000 | 41,900 | 40,700 L 5, 800 5,800 5,800 5,800
sub-T. [130,300 (128,900 [127,900 |[126,700 1z 1,100 3,100 3,200 3,300
301 3s,100 | 38,700 | 38,400 | 38,100 713 8,200 2,400 8,500 2,600
02 43,800 | 42,600 | 41,400 40,106—~ 714 5,300 9,600 | .14,300 | 20,700
, 303 90,000 | 87,400 | 84,900 | 82,400 Sub-, {170,700 | 195,400 | 220,300 '} 262,600
aed 15,800 | 35,800 { 35,900 | 34,000 801 25,200 | 25,400 | 25,700 | 26,000
s 44,500 [ 44,400 | 44,300 44,26;-H 802 1,100 5,500 9,800 | 15,700
F’_J_fEETT. 253,200 [248,900 [244,900 (240,800 5| 803 51,000 | 55,100 | 59,300 | 4,800
101 4,900 5,000 5,100 5,200 804 4,900 5,600 6,400 7,400
402 18,600 | 18,900 | 19,300 | 19,800 Sub-T, 82,200 | 91,600 | 10},200 | 113,900
403 32,100 | 32,700 | 33,400 | 34,200 901 59,200 | 74,200 | 89,100 { 125,900
4| ao4 7,600 9,000 | 10,500 12,4od_j 902 12,000 | 57,800 | 104,600 | 147,800
105 18,000 . | 17,800 | 17,600 11'..400_—1 . 903 26,300 | 91,900 { 157,400 | 219,900
405 200 00 | 27,000 | 40,400 204 400 9,600 18,BOE_J 28,000
sub-7. { 81,400 | 83,700 [112,900 [|129,400 905 17,000 | 230,400 | 65,500 | 23,100
501 28,900 | 36,900 '} 44,900 | 55,500 Sub-7, | 114,800 { 263,800 | 435,400 | 614,700
502 27,200 | 32,500} 37,900 | 45,100 101 31,100 | 32,200 | 33,400 | 34,900
503 53,600 | 54,000 | 54,400 | 55,000 1002 56,700. { 74,800 | 92,900 i1a,goo
S 504 26,600 | 34,900 | 43,200 . 54.3oo‘a o 1003 23,900 | as,100 | 52,400 | 75,000
505 3,000 3,300 3,600 4,100 1004 - - - -
506 35,600 § 39,000 | 42,500 | 49,300 1005 100 | 13,200 | 26,100 | 39,000
507 34,400 | 35,300 | 26,300 |} 37,500 Sub-T, | 112,160 | 158,300 | 204,800 267,800
Sub~T.  §209,300 1235,500 {262,800  |i01,000

L Total ]1,521,0'00[1,350,000 [2,222,000 I2.630.000

 E—
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EY)

Secondary EAP

[:

d.

e,

Existing Characteristics in 1982 by the M/P'Study:

+ secondary EAP in 1982 =-m——iwmmmmin

* space for secondary activities

. secondary EAP per hectare =r—-——=w--

Estimated Secondary EAP in 2000 —---——---

‘Space required for Future Development

* new space required in 2000;

o ot e

Allotment of Economically Active Population (EAP)

: 1
187,500 X766 982 = 893 ha

* transference from the urban central area;

47,018 x 0.60 x-—i——~ 282 ha

* total additional space; 893 + 282 =

Allotment of Space for Future Developméent

* Isla Trinitaria (A-4) —;f—‘
* Guasmo (A-5)
* Westside Estero Salado {A~6) —~——ue
* Av., Tanca Marengo (A—?)_ e
* Via a Daule (A-9) —
* Via a Daule (A-9) ———
* Via a Daule (A-9) . —————
» Via Triﬁnfo (A-10) e

Allotment of Future SeéondarY'EAP

According to the space for future development

100

1, 175 ha

150 ha in

25 ha in

150 ha in

50 ha in

100 ha in
250 ha in
150 ha in
300 ha in

(Zone)
B~406
B-502
B-604
B-704
B-901
B-903
B-905 .
B-1003

the '

allotment of future tertiary EAP to each B Zone ‘at the

-67~

density of 100 EAP/ha is shown in Table 9~ 3 1.
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Tertiary FAP

. Existing Characteristics in 1982 by the M/P study

'+ tertiary EAP in 1982 L e 278,800

* floor space for tertiary

activities s - 283 ha

* tertiary EAP per hectare = =-—-- 9.6 x 1074 ha/EAP
Estimated Tertiary EAP in 2000 ———-- 620,500

Floor Space Required for Future Development

+ new £loor space required in 2000;

620,500 % 9.6 x 1074 ~ 283 = 312 ha

Allotment of Floor Space for Future Development

Future development'of tertiary activity depends on

‘both the share in the existing allotment and the size of

the future population in each traffic zone.

additional floor space by 2000 (312 ha)
= the share in the ekisting allotment (106 ha)

+ the size of future population in each zone (206 ha)

And allotment of additional floor space by the size of
the future population in each zone is calculated as
follows.,

* new urban centers alongside the MRT route in the
. northern area

Zone 7143 ‘
(283+312) x (0.008x0.20+0.289x0.10) x 1.25 = 22.7 ha
Zone 802;
(283+312) x (0.005x0.20+0,234x0.10) x 1,25 = 18.2 ha
s new urﬁan centers in the northern area
Zone'303; .
(283+312) x (0.025x0.20+0.234x0,10) = 16.9 ha
. Zone 9013
(283+312) x (0.048x0.20+0,234%0.10) = 19,6 ha
Zone 9023 _
(283+312) x (0.056x0.20+0,.234x0D.10) = 20.6 ha
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+ regional centers alongside the MRT rou;e

Zone 502; (283+312) x 0.038 x 0,20 x 1.25

Zone 5013 (2834312) x 0.040 x 0,20 x 1.25

Zone 204;

(283+312) x (0.114+0.181) x 0.10 x 1.25

* other regi6n31 centers
Zone 507; (283+312) x 0,035 % 0.20
Zone 4063 : : | o -
- (283+312) x (0.015x0.20+0.077%0.10)
Zone 3023 (283+312) x'b.daﬁ x 0.20
Zone 304; (283+312) x 0.030 x 0,20
Zone 601; (283+312) x 0.022 x 0.20
Zone 602; (283+312) x 0.031 x 0.20
Zone 6033 (283+312) x 0.034 x 0.20 .
Zone 6043 (283+312) x 0.094 x 0.20
Zone 704; (283+312) x 0.025 x 0.20
Zone 764;_ (283+312) x 0.037 x.O.QOI

Zone 709; :
(283+312) x (0.013x0.20+0.037x0.10)

Zone 903; (283+312) x 0.084 x 0.20 -
Zone 1001; (283+312) x 0.087 x 0,20

Zone 1003; (283+312) x 0.015 x 0.20

Allotment of Future Tertiary EAP

H

L}

W

i

5.6

5.9

21.9

4.2

6.4

5.6

3.6

2.6

3.7

4.0

11.2

G.h

3.0

3.7

10.0

10,4 1

1.8

-ha

ha

ha

ha
ha

ha

-ha

ha
ha
hé
ha
ha

ha

ha
ha
ha

ha

According to the floor space for future development,

the allotment of the future tertiary EAP to each B Zone at

the density of 9.6 x 107% ha/EAP is shown in Table 2-3.2.

Figure 2-3.1 shows trends of EAP distribution.
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Table 2-3.1 SECONDARY EAP

IN STUDY AREA

RN

_70_

. zone . _ Year ]  zone Yoar

AJBL 39857 I’s.s'so . | 1995 1 2000 & B 1985 l 1990 -1995 I 2000 .
01 | a0 |60 | e.es0 |60 g0l 600 6o | - s00 600
doz | s 3,000 2,35 | 1660 ] 602 10 | 160 | - 160 160
103 : S1,630 B V- 1 ?.,010 710 [ 603 400 400 ine 400

1_‘0{1 ) .3,920 3,190 | 2,460 1,740 " 604 270° | 3,960 .| 7,650 | 15,020
108 45340 3,540 | 2,740 | 2,930 Sub-T. 1,430 5,120 8,810 | 16,180
AT 106 | 3.000° | 1,550 | 1,200 850 ° 701 550 550 850 550
'-16_1 ) - 690 560 |- 430 30;—1 702 . 3,390 3,390 3,390 3,350
108" . 920 . 750 580 410 703 2,720 2,720 2,720 2,720

109 © 3,680 3,000 2,320 | 1,640 - 708, 4,460 5,550 6,650 | 7,750
Sub-T. -’-55'.1'40' '28-’5_.30 22-12_0 'ls,s'm 705 ‘10,800 | 10,800 ';o,apb 10,800
a1 of 1,410 | 1,180 890 630 106 10 70 0 10
202 610 500 - 390 270 701 30 10 a0 30
203’ 640 520 | - 400 280 | 7| 708 1,000 | 1,060 | 1,040 | 1,640

2 2000 | 1,220 990 760 540 709 a0 | o3ue | oame |30
-.205 . 930 760_ 590 | 420 - 710 - 2,730 C 2,710 2,70 2,710

- 295 430 3asa 270 190 1 570 670 670 570
Sub-T. | 5,240 4,270 .| 3,300 }| 2,330 712 60 860 860 860
ior '6'40_ 550 460 370 713 1,020 1,020 1,020 1.020

. 302 -SaQ 470 390 3o 714 . .700 700 | 100 T00
303 . 240 210 180 150 sub-T. | 32,130 | 33,220 | 34,320 | 35,420

: 304 - 360 - 310 260 210 801 3,08 | 3,080 | 1,050 | 1,050
305 2207 190 160 130 802 780 780 780 780
Suh—?._ : 2,_200 1,730 1;450 1,170 8 803 550 550 550 550
qo1. ] et 810 " a0 810,  s0a 30 30 30 30

401’2 ' 450 4_50 : . 450 450 Sub-T. 2,410 2,410 2,410 2,410

403 540. 540 540 540 ) o901 9,170 13,070 14,700 16,320

4| 404 100 100 oo 100 202 170 170 170 170
405 20 ‘20 20 20 903 10,330 | 20,250 | 31,320 | 33,000

406 R o 5,000 | 15,000 e 504 130 130 130 130
Subst, -1,9;20 -} 1,920 | 6,920 | 16,920 g05 6,210 | 10,830 | 13,570 | 16,300

. 501 a0 40 40 40 sub-#. | 26,010 | 44,450 | so,890 | 63,240
02 60 680 1,310. | 2,560 1001 250 250 250 250
503 60 60 60 60 1002 130 130 130 130

| se4 360 360 - 360 60 1003 2,600 | 6,200 | 19,200 | 30,190 |
P 1. se0 | a0 300 300 Y o0 o ) o )
506 210 210 210 210 1005 80 80 80 80
sor | _'407 s Y 40 Sub-T. 3,060 | . 8,660 | 19,660 | 30,650
sub-r, | 1,070 | 1,690 | 2,320 | 3,570 _
o : Total 1110,400 |132,1oe [161.200 !187.500“




Table 2-3.2 TERTIARY EAP IN STUDY AREA BY ZONE

Zone : Yoar . . Z"I"B year )

] aT n | 1vss | 1990 | 1995 { 2000 - Al B 1985 l 1990 l 199}_ J 2000
o1 | 46,670 49,510 | 53,060 ) 54,140 601 130 | 4200 | 5,560 .s.am
102. | 22,130 | 25,530 | 27,020 | 27,460 | 602 1,650 | 2,540 | 4,120 | 5,890
103 20,020 23,030 24,370 24,710 6 603 3,620 | 4,870 6,730 | 8,720
104 17,550 | 20,130 | 21,370 | 21,700 604 wo | 2,120 | 6,600 } 11650
108 19,660 | 20,620 | 21,940 | 23,320 ‘ swb-T. | 8,760 | 13,820 -1 23,000 | 33,330

! 106 13,600 | 16,640 | 17,560 | 18,780 701 1,780 2,060 2,180 2,220
107 7,010 [ 10,060 | 10,530 | 10,700 702 ‘ 6,930 | 7,970 | 8,440 | 8600

108 | 11,450 | 15,170 | 13,940 | 16,130 703 3,200 3,710 | 3,99 | 4,070

199 15,560 | 18,900 | 19,940 | 20,150 704 4,19¢ | 5,320 | 6,810 | 8,320
sub~r, 173,910 - {200,050 |211,730 (216,170 705 5,080 | 11,230 | 13,580 | 15,880
201 9,020 | 10,380 | 0,980 [ 11,210 706 | 60 70 20 ‘1o

202 5,540 6,370 6,750 | 6,830 707 . 130 20 ) 20 240

2013 8,050 9,260 9,800 10,019 7. 198 €50 506 790 . 8_10

2| 204 9,97 [ 14,520 | 22,190 [ 30,670 ' 709 4,360 | 5,670 |.7.460 9,320
205 6,320 7:270 7,650 7,860 . 710 4,5.00 5,290 5;690_ _.5,710

206 5,390 | 6,200 | 6,560 | 6,690 ni c830. |- feso | o0 | 1,000
Sub-T, | 44,290 | $4,000 |} 63,970 | 73,330 712 8,370 | 9,630 | 10,190 -] 16,400
301 4,820 5,540 5,870 5,930 713 3,080 3,540 3:75¢ 3,820

302 6,170 8,060 10,720 13,500 714 . 480 3,700 10,980 19,460

. 303 2,810 | 3,890 | 5,500 | 7,25 gub-r. | 47,880 | 60,170 | 75,180 | 89,980
3.04 4,190 - 4,820 5,100 5,210 801 5:210 5:990 5,.340 5.4‘?0

105 2,700 | 3,120 | 3,300 { 3,370 802 4,300 5,640 | 14,280 ¢ 21,710
SubT, 20,730 25,430 30,500 35,320 8 863 %:140 'B,(B4D 15,940 | 23,990
401 1,030 | 1,09 | 1,250 | 1,280 804 720 830 880 890

442 3,620 4,160 4,410 4,500 Sub-~T, 15,970 . 21,300 37;440 52,.“!70

403 4,870 5,600 | 5,930 | 6,050 901 .| 1,440 s,o0 | 13,000 | 22,740

4| 404 860 sap | 1,060 | 1,070 902 110 o | 1,930 | 21,600
405 180 210 220 230 .o 2,190 | 4,25 | 8,370 | 13,080

406 - - 1,830 6,640 904 100 340 370 370

|| sw-r. 110,560 ‘12,150 | 14,690 | 19,770 205 420 450 10 20
501 990 - | 2,170 |- 4,620 7,430 Sub-1. 4,470 | 10,280 | 34,180 | 57,010
502 . 1,570 | 2,800 | 4,490 6,660 1001 2,040 2,150 3,480 2,530 .
503 1,960 { 2,250 | 2,330 | 2,430 1002 a0 | 2,33 | 6,490 | 11,350 |

. 504 - 770 890 40 960 " 1003 160 180 i.gﬁ : :20“ .
505 2,450 2,920 3,090 1,160 1004 - - - -
506 870 1,000 1,060 1,080 1005 60 e | 1100 Tom
s Mo 830 ) 2.5%0 S0 | Sub~. 2,720 5,240 | 10,260 16}620 :
Sub~T, 8,810 12,660 19,120 26,200 : |

[Tnta]. ]338,100 J415.100 _kI0,0DO T&zo,sdo I ’
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e ':.i-;ﬁ?ART]S .. MRT DEMAND FORECAST

rocedure for Forecasting -

Gverall demand forecast was carrled out 1n the M/? Study '

Hentlre study area and it tont11buted to’ formulatlon of

) ’_onf term transportatlon plan 1nc1ud1ng the MRl Thls Study
-ufaims flna_iylat examlnatxon of technlcal and economlc fe351b11-

of the MRT prOJect, and thls chapter offers basic’ data on

demand forecast of several cases tested. for the examlnatlonu
-PremlSes for the forecast are, -i:"

(1) t81nce the demand for the whole route (2 11nes, about 50
'u‘-kllometers 1n 2000) is given in the M/P Study in 1983, thls

Study examlnes more in det311 and updates that of the -
Qnorth-south route from Termlnal Terrestre to Guasmo,

. b351cally uSLng the data 1n 1983.

 ':Plann1ng years for the forecast are supposed to be 1990,_:

g 1993, 1996 and zooo,- .

T Based on the above supp031tlon, the data base is derlved
‘*from the future trlp estlmatlon results in the M/P, modlfxed snd

' updatedﬂ_: _i

’1%2:uo'Forecast Method
The MRT demand forecast con31sts of several sub~ tasks

L 111ustrated 1n Flgure 1= 1 1. Its ba31c 1deas are as follows,

1.s(1)t Future total trlp demand is bas1cally derxved from the
:t ;forecast;results 1n the M/P belng modlfled by the future

”nomlc framework 1n the PART 2 ‘and trlpS are

;soclo ec

- Kg)*;A demand diver31on mode1 to the MRT from other transport
| 2}modes shOuld be adaptable to changes of . var1ous elements'

:f;jsuch as fare, travel tlme, transfer, and other servlces,

. etc.,.
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“since they are tested later on. Therefore, the model is

desirable to be a mathematical function type which consists

of many planning indicators so that it can analyse

o .pféciSély actual behavior of trip makers.

©(3) 'The MRT and conventional urban bus systems are both typical

 public transport and may be competitors each other in

accordance with the existing bus routes and their route re-

organization. Demand forecast should reflect the
_¢ifferences of characteristics existed in both systems

‘concerning level of gervice, network density, etc.

Cases for Forecast

The cases for demand forecast are determined from the
viewpoints of subseguent tasks, i.e. economic and financial
analysis;

Itemémto be considered to adopt the test cases are;

'(1)_ The final purpose of the Study is to decide the most

-fea51b1e route. sectlon, openlng year and its extension plan

to the whole object route.

(2) Financial analfsis needs the trip demand through the entire

project life. Therefore, it has to be estimated by several

'plannlng years, 1990, 1993, 1996 and 2000,

'(3) This MRT plan presumnes bus route reorganization, This
'pollcy ch01ce is cn31dered to be very important to realize

: the MRT progect eftectlvely,'and evaluation heavily depends

'-_on the demand forecast.

' Taklng the above into account, the demand is

-forecasted by each sectlcn pattern and forecasting years

:undel some condltlons. The cases for demand forecast are

' shown in Table 1-3.1.

"The econom1c and financial analy51s refer to 10 test

©.cases which stand for the stage construction and are
~divided into several section patterns. The test cases

-relate to the sectiqn'pattérns as shown in Table 1-3.2,



Table 1-3.1 CASES FOR DEMAND FORECAST

Forecasting Year
Altzz\;ziive Is’ittt::;zﬁ Re::gsa:iozuat:ion 1990 | 1993 | 1996 .2000
I Basic Pattern With o
II Basie Pattern With ) o o 0
iI Pattern A With o} o 0 o
I1 Pattern B With o el 0 o
II Pattern C With o 0 o o
II Pattern D With ol o 0 0
II Basic Pattern Without o
Note) 1. Symbol (o) shows case to be tested,

2. The route alternatives and section patterns are
illustrated in Figure 1-3.1 and 1-3.2.

i R oot T Figure 1-3, 1
M TRANSPORTATION *
E;%BL%R%E ECUADOR ROUTE ALTERNATIVES

I JAPAN LHTERMATIONAL COOPERATION AGEHGY l p Y]
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RELATIONSHIP BETWEEN THE SECTION IN SERVICE: AND

Table 1-3.2
TEST CASES
Test Case Section on Service by Year
Case “Schematic Layout 1990 1993 11996 2000
: o0 e
Basic - ‘o - Basic Pattern
Case Terminal . g
Guasmo Centro 9 de Terrestre’
Civico=~ Octubre _ .
Case 1993 1930 Pattern A Basic Pattern
A-1 1. i 1 = R
Cx @ @) )
1996 1993 1990 .
zi;e JI§ I ' Pattern A|Pattern B|  Basic Pattern
1993 1990 = o
gaie T i [ Pattern B Basic Pattern
- | .
‘ 1990 1993 .
C .
Ci:e [ i 1 Pattern C Basic Pattern
- 1§ . :
Case '19%0 1993 1996 :
3 [  — l Pattern ClPattern D| =~ Basic Pattern
Case 1930 1993 . ‘
D-1 (I‘ T Pattern D Bagic -Pattern
) 19 1Y 1) > :
1990 '
Case E Pattern A -
19%0
Case F ([ 1 Pattern B :
) | X ) _ B
—TTI990 T -
Case G [ : { Pattern d
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‘Basic Idea on DBus Route Reorganization to Forecast Demand

For the MRT demand forecast, the present bus network is

treated 1n 2 klnd of ways; one 1s a reorganized network of the

_ present routes to coordinate the MRT and the bus and drastically

to improve the public transport system in'Guayaquil, while the

_othér-is-the present network itself. Accordingly, the differ-

encé in the MRT demand between with— and without~- bus route

reorganization will be analyzed clearly.

Basically it is recommendable that the present bus routes

are reviewed again and reorganized to form the wost efficient

‘and convenient urban'transpart system for both passengers and

. bus companies after the operation of the MRT, and then this

Study assumes that all the bus routes directly related to the

MﬁT will be teofgéﬁized based on the four categories below;

(1) The completely competitive bus routes with the MRT will be
abolished and substituted by the MRT to provide h1gh level

of serv1ces for passengers.

(2) The bus routﬂs cr0331ng the MRT will just drop by the MRT

statlons to improve the connection between MRT and the bus.

(3) The routes running.in areas beyond the MRT service are left

to maintain the ﬁresent service level there,

]

{4} New routes from the MRT station are set to extend the

catchment area of the MRT.

-79-



(1 SUBSTITUTE _ {2) DROPPING-BY
The'bﬁs routes which are _ The'@gsV;Oths .
completely competitive = _ .ch531ng.the MRT

_ with the MRT are sub- : drops,by_gtat;ong.

stituted by the MRT,

MRT
— O=
0 o
BUS A
..
'(3) NO ALTERATION (4) NEW ROUTE

MRT service
area

’r \IMRFK N \\ r/ . \‘
} Y !

o
~
-
~.
Id
,

The bus routes beyond ' New bus routes are estab-
the MRT service are lished or existing one .
kept as the present, are extended to developing

' areas, o

Figure 1-4.1  PATTERNS OF REORGANIZATION FOR MART
DEMAND FORECAST
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2.

2-1

Fdreéa_st"of Trips in Future

Introductlon

The total trlp demand has to be estlmated before the MRT

demand forecast because the MRT demand is forecast on the basis

of Lrlp d;ve:s;on from the exlstlng transport mode to the MRT.

' The total trip demand in future is already estimated in the M/P

Study, while some alterations are needed because;

1}

(2)

Néw’tréffiC_zoning is introduced in this Study in order to:
obtain the MRT trip demand precisely. Some zones near the
MRI'rou;é are subdivided into new traffic zones and thus

the previous origin-destination tables are converted.

Since zonal population and Economically Active Population

(EAP) are also reviewed and updated in this Study in

accordance with the new traffic zoning, trip generation and

attraction by zone are also corrected.

The”total-trip:demand is estimated through these

“conversion. Other items to keep in mind are;

()

(2)

The growtﬁ'in_cér:bwnership has strong influence on the

private car trip production and in Guayaquil, future car

-ownership is_fofecast to be a high level, However,.no

'alterétioﬁé’weré-found_in the total trip demand 'in this
_-examination because the forecast results worked out in the

_M/PfStudy_cdrrespond quite well with those forecast in .this
" ‘Study.,

Some road projects are officially approved in Guayaquil,
They aré béing executed at present, and then taken into

account for demand forecast.

_Ihe'M/P Study named them on-going projects and the future
trip estimation results considering these projects in the

'M/P Study are used for the data base.
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3.

3-1

Forecast_Résults |
The overall trip demand was estlmated by modes and plannlng :

year. Its results are ghown in Append1x 3-1. Flgure 2-2,1 -

3 ghow the change of trip generation and attraction by zope,

mode and planning year.

Formulation of Diversion Model

Purpose

" The MRT trip demand is estimated from the total trip

‘demand, taklng each transport. characteristics into con81derat10n

as described before. The diversion model from the existing
transport mode to the MRT compares the service character13t1cs
of both transport modes and measures their ut111ty to spec1fy
the respective travel choice ratio.

It is called the. Dtsaggregate “Behaviour’ Hodel and
formulated through statistical analysis of the trip choice

information obtained from the supplementary traffic survey.

Analysis

The trip choice behaviour is analyzed based on the

collected data through the following considerations;

{1} Data Verification

Although the data was collected on random sampling béée by
the home interviev survey, office interview survey, étc.;
there exists some possibility of sample bias because their

gurvey area was not for the whole study area.

Therefore, the sample characteristics must be vefified aﬁd
corrected stgtistically. The precise résuits-affer éérrec—'
tion are showm in Appendix 3-2 and indicate that the
collected data are allowable statistically for the model

formulation.
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ATTRACTION BY ZONE

CAR TRIP CENERATION AND

JAPAN PHTERNATTONAL GCOOPERATLON AGENCY

Figure 7-2.3

UNIT : Trip/day

e

1925 1930 2000
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(2) Choice of Explanatory Variables

There are many factors to.affect trip modal ch01ce, 1.e.j
time spent for trips, cost, fare, etc. The Sult&blllty of.

each factor as amn explanatory variable 18 examxned wlth the_

gtatistical method.

Appendlx '3-3 shows cross tabulation between each factor
and modal choice result and it indicates that ‘some of the
factors have strong relatlonshlp with modal ch01ce.
Discriminant analysis was adopted to cxamine whlch Factor-

is more significant in order to explaln modal ch01ce.

Table 3-2.1 shows a typ1Ca1 result of this analysis as.'
bellow,

{a) The raunge in the Table explains the factor's degree of
contribution to the discriminant model., . (Larger
figure of the range indicates that the factor is more

suitable.)

(b) The chart shows the tendency of modal choice by item.
category and such a factor with linear relatxonshlp to
category change is conSLdered to be sultable fox

explanatory varlable.

As a result of analysis, the following 5 factors are

reserved for the explanatory varisbles of the diversion modei.

Car ownership
Occupation _
Monthly income of household

Total trip time

[0 T N I

Total trip cost
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rable 3-2:1  RESULT OF DISCRININANT ANALYSIS

g S e ‘|No. of |Catego . ]
_:i:j e Qategqry_ samples| score ty Range Score Chart
No - - _ Sus Others,
’ - ' ~0.4 -06.3 0.2 -0.1 0 0,1 0.2. 0.3
i |Towork 487 |-0.0091
2 |To 'sehool 547 | -0.1063 &fif .
9 1.3 |Business 258 | 0.2769 >
o e : - /
51 4 |pri 892 | 0.1058 | 6.72 :
2 & |Private 892 ) 0.1058 | 6.7210 /
& 5|70 homs 1,384 |~0.0755 <::
&= — g ' '
6 | Almuerzo 453 | 0.0292 e
7 [Others = S 27 1-0.4441 b
1| 0 - 5 minutes [1,219 |-0.1635 | \
5l 26 - 10 1,536 | -0.0861 Ml
<3 111 - 20 1,102 | 0.3071 }0.7936 ::;;.
2 B P = L
HBl 4 21 =30 156 | 0.0715 |
l..-—'
531 - 37 | -0.4866 -
‘1] 0~ 5 minutes |1,023 | 0.0266
B~ 2| 610 1,587 |- 0.0365
D B ' = — | v
b o P — s esoz y
A 1= 20 1,200 | -0.1303 | 0. -
Al 4 (21 - 30 186 | 0.2290 o
5131 - 54 | 0.5289 N
8 1] 0~ 5minutes | 980 |-0.1554 ~
g | : . \:b
<| 2{6-10 1,921 { 0.1238 | 0.2792 A
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Table 3-2.1 RESULT OF DISCRIMINANT ANALYSIS {Cont'd)

T
= Ho, of | Category Score Chart
g Categoxy Samples| scare Range :
= Bus ' Otherg
No *
' -0.4 -0.3-0,2-0.1 0 0.1 0.2 0.34,
_ B
1} 0 - 10 mingtes 575 | 0.1864 N
-~ 1,074 1 0.2345 ' - . :}
REIREE , | -
L 0589 | 0.7626 | v
S| 316 - 20 1,040 | 0. . ///4 |
H .
Tel 421 - 25 638 | -0.1073 | LA
5|26 - 30 340 | ~0.4400 /;’*
6|31 - 383 | ~0.5281 '
1 0 - 10 minutes 547 0.1299 L»
o | 2li-as 928 | -0.0808 <<:
A ]
o8l 316 - 20 1,057 | 0.0285 {0.2343 D
ek _
28 4421 - 25 707 | -0.1045 w -
5126 - 30 368 { 0.0381 - \\\
6131 - 4431 0.0758 :
1 -~ 0.010 286 | -0.0654
o 1 20,010 - -0.008 | 155 {-0.0610 1\\
O .
O% 3 l0.008 - -0.006 | 293 0.0673 ::>
S 0.1359
Bowl 4 ]-0.006 - -0.004 | 509 | -0.0361 <
~ =
o
@ 1 510,006 - -0.002 {1,066 | 0.0704 :;>
6 -0.002 - -0,000 |1,741 | ~0.0277 4
1 ~ -0,0010{ 153 | 0.2234 »
2 |-0.0011 - -0,0008] 75| 0.1361
§1: 3 1-0.0009 ~ -0.0006] 115 | 0.1332
U g .
g‘i 4 |-0.0007 ~ -0,0004] 287 | 0.1915 | 0.3401
P ’
48l 51-0.0005 ~ 0.0002 | 545 0.0713 ’/;/
]
* | 6 |-0.0002 - -0.0001]2,597 | -0.0466 //f/
7 |-0.q001 ~ 278 | -0.1167 4
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Tahle 3“2.1 RESULT OF DISCRIMINANT ANALYSIS (Cont'd)

R
g . No. of | Category
§ Category Samples| score Range_ Score Chart
No Bus Others"
-0.4 -0.3-0.2 ~-0.1 0 0.1 0.2 0.3 0.
1 Male 2,242 | -0.0047 : %
5 - - 0.0106 \
wg . Female 1,808 | 0.0059
1 , -1l 146 |~0,1888
2 12 - 19 | 876 |~0.1963
3 20 - 29 1,190 |-0.1413
B . 0.4513 T~
4 30 - 39 753 | 0.1273 ‘\\\
5 40 - 49 628 | 0.2550 |- “7
6 50 - 457 | 0.2443
H Prqfessional 417 0.3551 '&/
2 |Administrative | 103 | 0.7587 L
. //
3 | Office employee 533 |-0.1026 ]
\
4 | Commercial sales 3i2 0.1934 \"
5 [Agriculture 28 | 0.2186 K
g _
it 6 | Conductor 54 1 0.4758 n
! 1.048
[a ¥ .
3 7 | Artisan 85 1 0.4227 M"_____,«s—%
Q9 1 |
© | '8 {Daily laborer 154 | -0.2896 <:::
9 | Private work 19? —lO.l?ZO \
10 | Student _ 287 | -0.0838 )
11 | House wife 649 | -0.1338 (
12 | Others 231 | -0.1146




Table 32,1 RESULT OF DISCRTMINANT ANALYSIS (Cont'd)

T —
g ' 1o . : o ‘ :
R No. of [Lategory 1 8 Clig o
» Category [ Somples| score Range | cofg_ _ha?t B
No o 1 Bus o : ~ Others
' _ ~0.4 +0,3 0.2 -0.1 ‘0 0.1 0.2 0.3 0
i1 ) 8,000 sucres| 64 | -0.4652 | 5,\ ' h
a - - e E E
g 2 |- 15,000 426 | -0.3059
iy - b
"; 3 {- 25,000 860 | -0.2416
‘gf 4 |- 50,000 1,252 | -0.1735 | 1.2151 | N\ 1o
B ” : IR T - e IPH\%“N\;' :
»| 5|~ 70,000 713 | 0.1380 | o] - \ :
g 6 [~ 100,000 396 | 0.5871) R '\
= .
7 | 100,000 ~ | 339 0.7499 - o R R a N
1 110 car 2,276 | <0.5211 | . L[
o _ : 1.1895 “'“‘“‘L“ﬁm-_m_.g
S8 2| own car 1,774 | 0.6685 : L
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25.

: Model Buiiding, "

Fdfmulaﬁidﬁ -

_'Mgltifnomingi_Logi;_Model is used for Ehe'MRT diversion

modél. Its standard fdrmula is shown as follows:

o A*Vin
Pin = DA, A*Vin
:jé An
where; An  : Choice set of sample n

Pin Probability to select mode i in sample n

Vin '

~(¥jn):  Determinate bart of the utility of mode i(j)
for sample n

‘A 3 A parameter to show the .variation of
' stochastic part of the utility

_ 'This formula indicates that the modal choice is determined
as a rate of the utility for the sum of utilities.

'The'following linear type is used as a utility function.

v

Vin = 83-Xjq) + 02" Xin2*t ' + O Xink

where; ek'-: Unknown parameter vector for explanatory-
variable X

" Xjnk : Value vector of mode i for sample n

Estimation of Parameters
:_'fhé unknown parémeters of the model are estimated by the
moétrlikelihoéd method.

The'fdllowing 4 variables were finally used as explanatory

‘variables. -

(1) Total trip"time:including'the access time

(2) ‘Total fare including access charge

.(3). Vehicle cost (applied to private car user only)

(4) Condition of car ownership (1 is given for a car owner and
0 is given for a non-ear-owner) -

’ ;.91.“
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Other 90931b1e factors are excluded becauses.

{1) Monthly income is a £alr1y good estimator Judglng from the

statistical examination and it has strong relatlonshlp with
car ownership but model building anludlng this factor

becomes unstable because of multi-correlation.

(2) Occupation is also hlghly related to modal choice but it 1s
not easy to use in practice because of d1ff1Cu1ty to get

future population by occupation,
Estimation result is shown in Table 3-3.1.

Table 3-3.1 MODEL PARAMETERS ESTIMATION RESULT

Unit and range -of
Variable value

No.j Variable name Parameter
' Unit Value range
1 Car ownership _ | 1: Car own 1.0521
condition 0: No car

100 Assumed value

2 Car user cost - .| based on the | ~41,062
Sucres - . : :
fuel cost
100 ' '
3 Transport fare Actual fare - 7.5423
Sucres -
4| Trip time 10 ‘Total trip time ¢, (o),

Minutes| including access

Model Test

Statistical test was applied to the parameters estimated.
Its result is shown in Table 3~3 2. The absolute value of T~
value shows that each flgure is greater than 2.0 and proves that
these parameters are hlghly mean1ngfu1 The slgn 0f each
parameter shows the normal tendency of each variable and

practical usefullness,



table 3~3,2  JUSTIFICATION OF MODEL PARAMETERS

_  Vériab1eé'1

o Car _ 1 .2. Car user '3.:Transport 4, Trip time
Ttein Ownership cost fare

Standard o . .
BrfoE ] Q.36771 4,2039 0.51928 - -0.13652
T-vdlue - -1 2.8611 -9,7677 | -14.524 ~4.9307
Correlation

coefficient 0.87689

ik . Mode 1 ¢  98.6 (Bus)

ng.ragég Mode 2 ¢ 0.1 (Taxi)

SR Mode 3 : 0.5 (Car)

_Slgn of Good Good Good Good
parameter

The hit ratio shows the rate of choice estimation for

actual choice and the result shows that the adaptability for

taxi is not good while other ones are fairly good. This is only

why the number of samples to select taxi are fewer and it is

 thought that the model is justified as a whole.

4. MRT Demand Forecast

45-1

Setting of Basic Data for Forecasting

Basic data for the MRT demand forecasting is determined as

follows:

1}

Objective Networks

A network is assumed by each transport mode.

a,. Bus

n"Although,the actual bus network consists of many

routes, about 80, several typical patternized routes are

used for computation shown in Figure 4~1.1 and have

different route characteristics and different demand.

Diversion is calculated by each route pattern respectively,
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2}

3}

&)

5)

b. Car and Taxi |
The network consists of the existing road ngtwork.and

gome project roads.

C. MRT

The network is determined By the route alternatives -

and sections,

Running Speed by Each Mode

The running speed is assumed as shown in Table 4-1.1..

Fare Level

The fare levels are assumed for bus and the MRT as shown in

Tﬂble i"_l 020

Access, Egress and Transfer Time

Access, egress and transfer time are assumed as shown in
Table 41,3, o

Consideration on Bus Route Reorganization

Bus route reorganization is the most influencial factor and
is basic assumption for demand forecast in this Study. The
effect of bus route reorganization is classified into 2

categories:

a. Total demand of a certdin bus route is almost completely
diverted ta the MRT when it is removed because oflité‘route

conflict‘with the MRT

b. Trip diversion from bus is encouraged by smooth

connection between bus and the MRT.

Above consideration was taken into demand forecdst as
shown in Table 4-1.4.
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~ Table 4-1.1 RUNNING SPEED CHARACTERISTICS BY MODE

Running d .
‘Mode - unnl?ﬁmﬁﬁie Explanation
_ 153 suburbs
B ' _ Based on the Bus speed
us 10: tral
' gentra survey by study team
Car 16 - 30 ' Based on the Road speed
Taxi survey in M/P study
MRT 30 Assumption by theoretical
calculation '
Walking 4 Access egresa only

Table 4-1.2

ASSUMPTION OF FARE LEVEL BY MODE

L Fare lével .
E
Mode (Sucres) xplanation
Bus 8 + Actual fare level
+  Uniform fare
MRT 25 + Assumption
+ Uniform fare
Table 4-1.3 ASSUMPTION OF TRANSFER AND ACCESS TIME
.. Tiﬁe
Condition . Remarks
{minutes)

A E Approach

ccess, Lgress 15 X \Distance) | Within 1 km from MRT stations
by walk :
: (tem)

. Approach ‘

Access, Egress . More than 1 ko from MRT

by b 4 X \Distance atations

S (km) |
_ _” S 0 With bus route cqnnection
Transfer from
biis to MART 5 Without bus route connection

ﬁgy;




Table 4-1.4 ASSUMPTION OF BUS ROUTE REORGANIZATION
INFLUENCE FOR MRT DIVERSION

' Category

Concept

Consideration in
" forecast model

Trip diversion
from removed

bus routes

Bus demand is SUbStif-.

tuted by MRT: without

competition,

Certain portion of demand

“on the removed bus route

”is replaced to MRT.

Effect of smooth
conection between

bus and MRT

Bus access to MRT is

improved with smooth

connection,

Transfer time is ignored
between bus and MRT at

connection points,
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1) Urban Traﬁs_port Demand

ﬁémaﬁd.ForeCast in Hach Mode Diverted to MRT

* Urbaun traunsport demand consists of urban bus, car and taxi

o demand.

from each mode.

 The MRT demand is obtained by diversion calculation

Table 4—2 1 shows the estimation result for the year 1990

“and 2000 cases.
About 30% of bus trlp is diverted to the MRT while only

70 3% of car trip is diverted.

In each case, the bus route

reorganlzatlon 13 taken into account and it produces large trip

_ d1ver310n to the MRT

Figure 4“2 1 shows the diversion rate dlstrlbutlon by zone.

It can be seen that more trip diversion takes place in zones

neérer to the MRT route.

2)

MRT Demand from Bus Terminal (Terminal Terrestre)

The present situation of Bus Terminal is already described

in the PART 1.

Passengers of Bus Terminal are largely expected to

use the MRT because the MRT route directly connects to Bus

" Terminal.

 a. Analysis of Bus Terminal Passengers

Bus Terminal passengers are estimated approximately

78,000 a day and about 85 percent of them use buses, 10

percent use taxi and 5 percent use private vehicles.

Table 4-2.2)

Table 4-2.2

ARRIVAL AND DEPARTURE PASSENGERS OF BUS TERMINAL

{see

Departure

. Item Arrival Departure vehicles
Acces 'Pésséngér Modal Passeuger Modal 4 pop Occupancy
Egress aumber Choice |\ teor Choice | o her (persons/v)
Transport s (%) (%)
Bus 33,122 83.9 | 33,212 85.3 1,560 | 2i.3
Taxi 3,374 8.3 | 3,651 9.4 | 2,353 1.6
Prlvate Vehlcle 3,071 7.8 2,089 5.4 1,577 1.3

TOTAL 39,467 - 38,952 - - -

- Source) The Bus Terminal survey by the Study Team (November, 1985)
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Table 4-2.1 MRT ESTIMATION RESULY FROM URBAN TRANSPORT MODE ..

YEAR 1990
CASE Basic Pattern
MODE. Initial no. Not diverted Diverted to Diversion rate
of trips MRT

'BUS 1,381,000 1,017,100 363,900 - 96,3
CAR 1,348,500 1,344,700 3,800 0.3%
TAXI 574,100 540,800 33,300 ' 5,8%
Total 3,303,600 2,902,600 401,000 12.1%
No. of 12
Stations
Route

. 4 K 690 M
Length 14 %0
YEAR 1993
CASE . Basic Pattern
MODE Initial no. “Not diverted Diverted to -Divefsion rate

of trips MRT

BUS 1,473,300 1,070,400 402,900 27.3%
CAR 1,721,100 1,716,600 4,500 0.3%
TAXI 656,500 616,700 39,800 6.1%
Total 3,850,900 3,403,700 447,200 11.6%
Ng. of
Stations 12
Route '
Length 14 K 690 M

Note) Bus

includes the demand from Terminal Terrestre,
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Table 4-2.1 MRT ESTIMATION RESULL FROM URBAN TRANSPORT MODE (Cont’d)

Length .

YEAR 2000
CAéE_ Basic Pattern
MODE. = Initial no, Not diverted Diverted to Diversion rate
S : of trips - : ' MRT

| Bus 1,663,200 11,195,000 468,200 28, 2%
CAR 2,590,500 2,584,300 6,200 0.2%
TAXL - 848,500 793,400 55,100 6.5%
Total | 5,102,200 4,572,700 529,500 10.4%
No.: of
Stations 12
Route 14 X 690 M
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Personal characteristics of Bus Terminal users were
analysed as ‘ghown in Appendix 3"4. '

' Accordlng to it, trip purpose of the terminal depar-
ture_paasengers is broken down to 21% for working, 19% for
socisl'viéit and 15% for business. 22% for student shares
the highest portion in occupational distribution and 14%

for commerce follows after them. Monthly income of

‘passengers distributes largely from 8,000 to 15,000 Sucres,

Estimation of Trips
The future trip volume ofiginated in Bus Terminal is
7forecééred as shcwn in Table 4-2.3 under the assumption

that the total trlp volume will increase 1n proportion to

the populatlon growth in the study area.

Table 4-2.3 TOTAL PASSENGER VOLUME ORIGINATED IN BUS TERMINAL

_Unit: Persons/day

Year 1985 - 1990 .1995 . 2000
Passengér : _ _
volume 78,000 95,000 114,000 135,000

Since future modal choice rate was assumed to be same
as the present, such assumption was adopted as access trip
by bus and taxi would be almost entirely diverted to the
MRT. Accordingly, the MRT demand from Bus Terminal is

estimated as shown in Table 4-2,4,

Table 4-2.4 FUTURE MRT DEMAND FROM BUS TERMINAL

Year | 1985 1990 1995 2000
Passengers 74,000 90,000 110,000 128,000
Volume to MRT
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