'; ;3 ()‘;,Guaéma Norte - Centenario Sur
Tﬁe'exiSting'Bus route pétﬁern
' : Ohe-grbup'of routes operates to the CBD through Av,
Quito and Av, Machala, and another group of routes
opérétes to the CBD through Av. Eloy Alfaro or Av.
Chile.
"Aftér'iﬁﬁrodqéfionjof.ﬁhe MRT
‘ The former group is'linked to the MRT at Guasmo
“station or Centro Civico station. The latter group is
kept_to complement the public transport service to the
traffic demand between outside areas directly served |
by the MRT, and is connected to the MRT station in the
CBD, to_pfovide the feeder service there.
In case that MRT operation is up to Centro Civico, the

" former group is connected to Centro Civico station.

() Los Estero - Las Acacias

The existing bus route pattern
One group of rquteé operates to the CBD through Av,

" Quito and Av, Machaia, and another group of routes
operates to the CBD across Av. Quito through the roads
betweén.ﬁﬁ. Quito and Av. Eloy Alfaro.

‘After introduction of the MRT
Both grOups are linked to the MRT stations between
Guasmo and Centro Civico. In case that the MRT oper-
_Aatés”beﬁweén_Cehtfo.Ciyico and Terminal Terrestre, the
.1é££ef group‘operates in the roads along Rio Guayas

across Av., Quito to complement MRT service.

(%) Western area (Av. Mil&gro ~ Puente Portete)
The existing bus route pattern
'Oné gfoﬁp‘6f'foutes3runs through the arterial roads
1like Av., Portete, Av, Venezuela and Gomez Rendon,
around ihg_CBD.' Another group of routes crosses the
MRT route and comes back from the Rio Guayas or the

pgriﬁhefy of the CBD.
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They provide the’ hxgh level of service WLth the routes.
distributed densely in the western area whmle provxde
low level of serv1ce with the routes dlStIlbUtEd

‘sparsely in the CBD._

After 1ntroduct1on ef ‘the MRT _ _ _
The routes through Av. Portete and Av. Venezuela are _'
connected to the MRT at Centro va1co statlon.‘ Other
routes touch the MRT | statlon and run 1n the roada
along the Rio Guayas to the CBD in case that the route

length from the orlgln to ‘the Rio Guayas 18 too short.

) Western area (Av. Qulto - Av. Mllagro)

The ex1st1ng bus rOute pattern _ 7
Runnlng zig-zag through the roads from west to east
and roads from south tc north, the routes cross the
MRT route obliquely to enter the CBD., They prov1de :

high level of service with various routes in the CBD.

After introduction of the MRT - 0o
Touching the MRT statidn,.the'rbutes*cross the HRT;
and run'through:the roads-parallel to the MRT but
beyond areas served difeétly by the HRT.

North-western areas such as Urdesa, Las CEIbOS, and
Mapasingue FEste, Deste

The existing bus route pattern
One group of routes runs thrtugh'UrdéSa and Av,
Kennedy to the CBD, and another group through Av,
Carlos Julio to the CBD, The denslty of the routes in

the CBD is low.

After introduction of the MRT
The former group is connected to the MRT at'Pdlicéntroi
station, The latter group 1s left in Av. Carlos Julxc'

and connected to the atations around the CBD.
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@ Atefazena'and-its-surronndings
"“The exlstxng bus route pattern

The routes from Duran and Terminal Terrestre cross or

drOp by here on the way Lo the CBD. But their varia-
tions are few.

After 1ntroduct10n of the MRT ° _

| New routes run between Atarazana and Urdesa, touching
1the-M3T_§t Pelleentro stat1qn, They are expected to
‘ineefpeiete;nteas“divided bj the arterial roads iato
_nnexeommunitjg-

" "At'e'é_e alongAv ‘Tanca Mafenée: ‘and Via Daule’

_'The exintingubub*ronte pattern.
Most of the routes run through Av.*de'Las Americas
'1nto the’ per1phe1y of the CBD At present residents
in thls area are small and grow1ng slowly, then the
'number of routes 'is small. On the other hand; the
.number of. factorles 1ocated along Via Daule has

: _1ncreased recently, ‘and a number of factory buses

prov1de service to the CBD for thelr workers,

After lntroductlon of the MRT _
_ The routes are linked to the HRT at Policentro
stathn.- Slnce the new route pattern is s1mp1e and
'the'MRT serv1ce is available for every area in the
c1ty, the factory bus gervice can take the place of

'jtne publlc bus.

® Northern area such as Alborada

The ex1st1ng bus route pattern _
Most of the routes tun fo’ the CBD via Terminal
Terrestre, but some of them extend to the western
”"atehs‘thfbngh the.CBD A few routes operate through
Av, Tanca Malengo to the CBD.

After 1ntroduct10n of the MRT
; Most ‘of’ the routes ‘start from Terminal Terrestre

. statlon, run through Alborada and extend to the
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northern areas, where new houslng estates are
developlng rapidly. The rOutes through Av. Tanca
Malengo are connected to the MRE at POllCEﬁtrO
station,

Buran

The exlstlng bus route pattern _ .
The routes run lnto the CBD through Atarazana, but
their service ‘areas 1n the CBD are getting smaller, _
Because the routes are operated through the Lnter- “
regional arterial roads congested with heavy trafflc,

their operations are often d1sturbed by the trafflc

jam.

After introduction of the MRT o
The routes are connected to the MRT at Terminal
Terrestre or Policentro station to avoid operations in

the traffic congestion.

Pascuales

The existing bus route pattern _
The routes run through Via Daule and Av, Carlos Jullo

up to the perlphery of the CBD,

After ;ntroductlon of the MRT _
Most of them are commected to Terminal Terrestre
station and sowme are kept in the ptesent routes.

Dependlng on the development of the northern areas,

the routes are expanded,

Areas such as Alban Borja and Costenita

The existing bus route pattern

The variety of routes is net'giveﬁ. The routes from

Los Ceibos or Pascuales are serving aleng Av. Carlos
Julio. '

After introduction of the MRT

Here is a newly deve10p1ng resldenc1a1 and commerc1al

area. Hew routes connecting this area to Pollcentro
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: and Urdesd, or the CBD through Av. Milagro will be

- provided in future.

G o
The exlstlng bus r0ute pattern
The perlphery of the CBD. is served by the routes from
;Guasmo, the western area @), etc.. And the circula~
ting services 1nslde of the CBD are giveﬁ by the
‘routes from the western areas (B av. Mllagro ~Av.
Quito). The kernel area of the CBD is not served well

-becauée of the trafflc congestion.

After Lntroductlon of the MRT _ _
' The rOutes are arranged to complement the MRT service
' or to access to ‘the MRT statlons. In the kernel area
of the CBD'a pedestrian street and small bus routes
“are prepared for passengers to access to the MRT with
_eése and safety,
(® Access to Terminal Terrestre from CBD
The HRT'takes_Over most routes except for some routes to
the north wééterﬁ'areas.
Because the bus rOutes after 1ntroduct10n of the MRT are
conneetxng various klnds of regional commercial centers,
they can serve for daily traffic demand like shopping
- without transfer.  While the traffic demand for commuting
should be served by the MRT because its flow is too big and
too concentrated on the peak time for the bus transport to
serve,
A conceptional network of the bus route reorganization

" above mentioned is shéwn in Figure 2-1.1.
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22 Coordlnatxon Plan between Bus and MRT in Main Stations

_ | In order to make the MRT work effectlvely, it 13 deslrable

-.to prepare some transport f30111t1e9 to coordlnate Lhe MRT with
the road transport system because of the big volume of passenger
transfer between them._ It needs  to keep the space for passen-
'gers to walk to bus atOps, to get on/off buses, or to wait at
main statzons._ - B _

'_ The potentlal of the commerclal development around statlons
‘increases- because of the big volume of passeugers and convenient
'condltlons of transportatlon. The surroundlngs are also expect-

:e'ed to develop more rapldly and become a center of the area.
_ T Each connectlon p01nt develops dlfferently and contalns
“'idxfferent Eecllltles, accordlng to the ‘state of the area. The
"e“arrangement plan of the facilities in connection points are as

follows.
-”C)ziGdeeho-stetieﬁ (Figure 2~2.1)
' Characteristics required _
_ This i the base to provide service for the whole of
Guasmo,
It is important to connect the MRT with buses, taxis
- and.private cars because of the big hinterland includ-

. ing. the newfport,:as well,

Stage of urbanlzatlon
?opulatxon settlement is premature, but the structural
roeds in the ares are fixed. ‘The commercial center

has been ot yet formed flrmly

.“_Plannlng of termlnal fac111t1es _
| ~ The land acqulsltlon for the termlnal fac111t1es seems
omparatlvely easy; because.the urbanlzatlon around
‘the station progected is 3t111 premature. " The big
| termlnel fecLl;tLes are_planed, to include the 5us

3 terminal taXi'pool 3cgr-parking and park.

e'Prospects of development of surroundlngs
' The surroundlnge will be developed to: the biggest
reglonel commerclal center of Guasmo area. New
streets, parks, and commercial zones should be

planned, to promote desirable development.
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@ Centro Civico (Figure'2-2.2)
Characterlstlcs requlred ' _ _

Before the MRT extends to Guasmo, thls statlon is a
blg base to prov1de serv1ces for the southern and
western areas, After the MRT extends to Guasmo, 1t 13
connected to the bus routes'b0und for the western
areas untll the east-west line~ of the MRT. starts
operatlon in future. It does not seent 1mportant to -

contain facilities for the pr1vate cars.

Stage of urbanzzatlon . _ , :
The re31denc1a1 use of bulldings mixed w1th commerclal
use have been mature already but the: commarCLal funcﬂ
tion is expandlng from the CBD to thls area.__antro '
Civico is the blggest park in the urbanlzeé aréa:in'
Guayaquil and is gathering a.fairly_latgennumber“éfi;
people from every area in_the city.  The roads around
the station projected are ﬁery cwided,_becéuse'here.
is also the juction of road traffié to the western and

southern areas,

Planning of terminal facilities

Because there is no 1arge-gr6ﬁnd unoccupied, it seems

- very difficult to keep the exclusive land to use for
the terminal facilities. | _ ‘ _ '
It is congeived to apply a part of}Cenﬁfo Civicé'tb_
the terminal until the-éastéwest line.of the MRT
gstarts operation.. The terminal inélﬁdes the'Bus.
terminal, taxi pool and berth excludlng car parklng.
The beautification of the termlnal and the MRT station
seems imporfant to fit to the view of the Gentro '
Civico park. ' o
The surroundlngs of this statlon is expected to”
develop to one of the blg commerclal centers because
of the high potencial in the city.. However, the
traffic congestion around the station shduld bé

dispersed not to hinder the development,
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..Cj : g_dé_ogtgbre”(ﬁigure 2-2.3)
- Gharacfer}stics redpired
;Bé@éuae tﬁe atation'locates'ét thé:intersection of Av.
Jngto_and_Av.=9 de Octubre which are.both the symbol
ands_of;thé city, and the latter locates at the
_ Entfaﬂce‘to the CBD, the terminal is expected to be a
new symbollc entrance Lo the CBD. It is expected that
the access modes from/to ‘the statlon will be mainly by
“walk except that passengers to the areas beyond the
_ walk dlstance use buses and taxles, restralnlng
:'prlvate cars which seem to be unSultable to the

' c1rcum9tances of the c1ty center of Guayaqull

" Stage of urbanlzatlon
" Urbanization is already mature, but the CBD is
TgxPandLng with new conqtructlon of higher-rised
‘buildings and the surroundings of the station

- projected are most redeveloping area of the city.

‘Planning of terminal facilities
It seems very difficﬁlf to keep the exclusive space
for the terminal facilities. .Td Save the size of
term1na1 space it is desirable for the commuters to be
promoted .to access by walk maximumly and by small bus
- like "Buaeta" to the areas far from the terminal.
It i#, tHErefore, coﬁ&eiﬁed to construct a higher
Bﬁiiding with.the functions like commerce or business
inc}@ding'the.terminal when the redevelopment is
“planﬁed. . |
Prospects of development
The redevelbpment around the station projected will
_-coﬂtinﬁe'and'this area will be included in the CBD in

future. and become one of the symbol zones of the city.
 (): Policentro station (Figure 2-2.4)
-Cha:acteristiés required

This is the terminal to access to the north-western

‘areas where the denéity of population is low, the
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housing estates are w1de1y Spread, and are served
mainly by private cars. R '

It geems 1mportant to provlde service facllxtles for
the car access to the statlon as well as buses and. _
“taxies ‘in order to prevent the_vehleles_from enterlnge
the CBD.- ' REE
‘The share of passengerseto ECCeee=b§ walk will be
small,

Stage of urbanlzatlon _ -
The statlon is. close to Pollcentro and Urdesa where
the commerc1a1 and re31denc131 land use is prevalllng
resPectlvely. Althongh the commer01al zones such ds
Alban Borja, Urdesa Center and Pollcentro are dlapers-'
ed, they form the ‘second blggest commerclal center in’
the city.

The surrOundlngs of ‘the statlon is, reserved unuaed up
to. the recent time but a new urbanlzatlon 1s under

planning.’
Planning of terminal facilities
It is desirable to keep a blg termlnal 1nc1ud1ng the

car parking and dlstrlbute the publlc facilities in

the surroundings,

Prospects of dévélbpment _
A new commerclal zone is expected to be formed 1n the
surroundlngs, connected with Pollcentro, end the popu-'

latlon settlement is expected to grow rapldly.

Terminal Terrestre

Characteristics réduited
This is the serv1ce bage for the northern areas such
as Alborada where the re31dent1a1 land use ig- rapldly
developing with falrly hlgh 1eve1 of bus serv1ces.'
The number of passengers to tranefer between the urben
transport and the inter- reglonal transport in ths

Termlnal is- expected to grow very high in future.
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" Stage of uzjiaanizatiqﬁ-_ _
o The:iﬁpa¢t 9£'iﬁtroduction of the passenger terminal
is'still*left_within the terminal buildings, but it is
expecfed that the sdrrouﬁdings will develop being

iaffected by ‘the term1na1

Plannlng of termlnal facllltles
The ex1st1ng facxlltles for the access to Termlnal
_ Terrest;e are-ava11gb1e-for the MRT too, because the
| MRT fakés'dvef.ﬁhe'eXisting'urban buses for access.
) It 15 desxrable to prov1de a wide pedestrlan bridge

']between the statlon and Term1na1 Terrestre,

® Other statlons in ‘the urbanlzed areas
B LIt is necessary to. keep the connectlon w1th bus routes
'but the preparatlon of blg termlnal f80111tles seems

dlfflcult._ Road slde bus bay w111 be avallable.

'?The facllltles for the pedestrlans llke SLde—walk or

the pedestrlan cr0331ng should be prepared in order.

The development of commerce around the station is also

'expected.
@ cher Stétidﬁéfin'thé_éhbufbs
' -The-pieparation of car parking and bus berths at road
: '_side"is desired. o '
Dévélopmeﬁt of the surrouhdings will be promoted by
_arrangement of pub11c establlshments like public

offlce or. schools.
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Improvement Plan of Accessibility to Rio Guayas from MR?1 |
Stations _ ' ' ' _ .

Although the_CBD expands to the south and west the most .
important functions of commerce, business, and admlnlstratxon
are stlll concentrated on the areas along Rio Guayas and w111 be
left there in future. The distance between RLO Guayas and the .
MRT stations seems to be a little far as an access dlstance by |
walk and the bus access seems to be required, But because of ‘
the crowd on roads in CBD, the operatlon of the acCess bus w111
be disturbed, to some extent. (see Figure 2-3, 1) _

As the countermeasure, it is d331rab1e to promnte the ‘
access by walk and the arrangement 'of bus exclusive lane, and

transit mall ‘will be one of desirable solutlons.

e«— MRT Statien . “ Passanssrs Flow io/from. °

MRT Station

——tem— F .
wedar Bus Rouwte. —-——~—~- QOrdinsry Bugy Route

57 ' " ie
] Sphares wliere¢ MRT Peasonsers actass 10
MRT Statlon malaly by Walk 7

Figure 2-3.1 SCHEMATIC PLAN OF MRT

PASSENGERS FLOW
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1)

3)

Goncept of Tranalt Mall

_ Translt mall is very- pOpular and introduced into many
c1tles.3 It contalns the pedestrlan mall and carriage-way
avallable only for the publlc transport 11ke buses and taxies,
restralnlng prlvate cars.

The Cran81t mall aims at not only lmprovement of pub11c

transport but also recovery of amenlty of the city center and

_for the cxtlzens,

lt seems suxtable to Lntroduce such a transit mall into the

‘CBD of the city in coordination with the MRT.

Characteristics required

The transit mall shall provide a symbolic space to attract

¢ﬁany péople; C It égmits.passage of'amall-sizgd.buses like

'“"Buseta", taxis and minimum number of private-cars necessary to

access the bu11d1ng along the streets. If buses provide free-

ride serv1ce, ‘the passengers will walk or take buses according

7 tO.theLr.cho1ce at one time ‘and another, and change it freely on

“their way.

Route Sélécﬁion
Three_alternative streets are selected, They are Av. 9 de
Octubre, Av, Velez and Calle Victor Manuel Renden (see Figure

2-3.2). Preliminary comparison is as follows.

C)_ Av. 9 de Oétubre

'”Fxlstlng trafflc condltlon

Th1s is two way street and the trafflc volume is the
‘biggest of three but heavy traffic is prevented from

' enterlng dlrectly by cranked road around Parque
Centgnarlo. The volume of pedestrlans is also largest
 aﬁd lhréé even on_holldays.

Characterlstlcs. L :

It is & symbol street connectlng ‘the popular parks

- siach as. Parque Guayaquil, Parque Centenario, Malecon,

and other pocket parks.



Situation of street side
The big bulldlngs such as publlc offlce, banks,

hotels, department stores, movie theatres are 

distributed and attract people always, -

Av, Velez

Existing traffic condition
It is one way street enterlng the: CBD and trafflc
‘volume is smaller than that of Av. 9 de Octubre, "
Pedestrlan volume is falxly large, but small on
holldays. Car- parking at road side is a little

promlnent to others,

Situation of street side
The stores for daily goods like ‘retail salers or
shopping centers, and restaurants w1th small scale,-
and hotels are distributed densely, The' clty hall,
provincial government offlce and post offlce are

nearer.

Characteristlcs
It looks like a thr1v1ng street lxnked dlrectly to the
daily 11v1ng, presentlng anlmated appearance in
disorder. It is connected with Parque Centenarlo but

not with Malecon dlrectly.

Calle Victor Manuel Rendon

Existing traffic condition
It is one way street going out of the CBD and the
traffic volume is smaller than Av, 9 de Octubre. The
number of buses is larger, and pedestrlan volume is

1ess than the others.

Sltuatlon of street side
The small bu31ness bulldlngs and stores concerned with
daily goods trafflc, like wholesale, are located, But

in the area near Rio’ Guayas, some offlces of publlc

serv1ce and banks are dlstrlbuted
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Characterlstlcs' | .
r_zThe street is- connected ‘with Parque Centenarlo and
‘3L;Malecon but even’ a gmall park is not located,
T}Th1s is the service road for busxness buxldlngs, goods
Vfi‘trafflc and publlc transport but attractlveness for

pedestr1an seems a 11tt1e smaller.

1f_ Con31der1ng the above comparlson and the advantages and
ld1sadvantages produced when it is changed into the tran31t mall
Av. 9 dQ,Qctubre_ls-recommended to be: suitable to ‘the translt

A concept of the tranelt mall is shown in Flgure 2-3, 2 and

'2"3 3, and 1ts lmage is given in Flgure 2-3, 4.
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1)

Provisional Reorganization of Bus Routes and Measures for

Terminal Facilities for Partial Opening of MRT Service

For the partial opening of MRT service, the provisional
reorganization of the bus routes and the facilities for
accepting and controlling the heavy traffic of passengers at the
terminal stations will be required. Such terminal facilities
are not necessarily essential when the whole system of the MRT
is completed but they are important for a certain period of time
in the course of the construction work of the MRT,

The planning policy for the provisional measures are as

follows:

(1} The bus routes should be reorganized in order not to
degrade the service of the public transportation system

consisting of the MRT and the bus transportation.

(2) The transport system in each stage should be coordinated
with the system when the whole system of the MRT is
complete&, and the provisional system of transportation
during the MRT operation within partial route should take
the form which is readily adaptable to the total system of
transportation after the completion of the MRT.

In this way, the users of the public transportation system
are expected to gradually get accustomed to the new

transportation system,

(3) It is necessary to take the measures for reducing the

traffic congestion near the statiouns as far as possible.

(4) 1In taking the provisional measures, care should be given so
as not to apply too large funds for the matters other than
those which are essential at the start of the full
operation of the MRT.

Case of MRT Operation between Terminal Terrestre Station and 9

de Octubre Station,
a. Partial alteration of bus route (see Fig. 2-4.1)

Routes to gain access to the CBD from the southern area
such as Guasmo and the western area:

The existing bus route pattern is kept as it is.
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'Northern area (Alborada, Via Tanca Malengo, Via Daule,
Pascuales, etc.,. @, O )
.The_routes_are conilected to the MRT at Terminal Terrestre

" gtation and Policentro station,

'ﬁor;hénﬁ aféa-(ﬁfdesé; Los Ceibos, ete.,(® )
Som@_Qf'phe-foutes are connected to the MRT at Policentro
station.  Other routes run into the CBD through

Av, Carlos Julio,

 Durani( (§-5_?

Some’of the routes are connected with MRT at Terminal

o Terreste statlon.

=Other routes Tun to the CBD In case that.the traffic
congestlon on the roads used by bus routes has become
‘serious, these routes are connected with the MRT at

Policentro station.

Atarazana ( (D ) e

The bus route from Atarazana diréctly runs to the CBD
1iké:that from Duran, but, in case that the traffic
congésiibn'on‘the road used by bus routes has become
séfidhs;ﬂtﬁe routes are connected with the MRT at

Policentro station.

" Access routes to inter-city bus terminal ( (3 ) :
Most of the inter-city bus passengers’ origins or
ﬁdestlnatlons are in the CBD, so that they can be
'replaced by the HRT The routes from Terminal Terrestre
to. ?arque Chllle or to Centro C1v1co by way of 9 de
Octubre start from 9 de Octubre sation of the MRT, and
the routes are extended since they become shorter than

. be,_f_ore.=
_Accesé foute from MRT station to CBD ( 3) :

Before the access 1oute to areas along Rio Guayas is

'meroved, the routes from the southern area and western
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~area are connected with ¢ de Octubre atatlon of the MRT
" and run into CBD 1n order to tran3port the PassengerS'

comxng into the CBD from the MRT statlon.

Improvement of term1n31 (see Flg. 2 4. 2)
Ag the roads near Terminal Terrestre station and
Pollcentro statlon are brosd enough, the connectlon of the

bus routes to these statlons is consxdered noL to cause the

'trafflc congestlon._

9 de Octubre s$tatiom 13 supposed to aerve as term1na1 .
atation for some time. The termlnal facllltles near the

station are des1red to be: constructed as soon as pOSSlble.

“Before complet1ng the constructlon of the bus termlnal in

this area, ‘bus berths and taxi berths are provlded along_k'
the nearby streets in order to let the traffic of ;ﬁe

pasgsengers td and from the station flow smoothly.

Facilities improvement plan
Premises

+  Number of passengers of MRT a day " ZO0,000/day

«  Number of passengers alxghtlng the MRT lZ,ODO/héur'
during peak hour

+  Nuwber of passengers riding'on.the MRT 6,000/hour
during peak hour R :

. Anticipated rate of share of terminal traffic means
The distance from 9 de Octﬁbre'stéfidnfﬁo.the arecs
along Rio GuaYaé is about 1 km, most of ﬁ&sséngefafwirl.
gain access to Rlo Guayas on foot.x Buf:{t is asscmed :
that some 40% of the pasaengers (of the MRT) use taxls
or buses in case that the improvement of the trafflc

conditions for pedestrians is delayed,

* Access on foot ._ 60%
* Access by bus . 35%
+  Access by taxi 5%
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r.Déterm{qétibn'qfiNumbers'of Necessary Facilities

e Service time |

Y In c&se;thétfﬁréin§'arrive at-an interval of less than

. 5 minutes, tﬁe_service'tiﬁe should be 5 minutes so that
_the:passengeﬁé_bf'the.tfain.can'transfer_tdiother

;tganspof;ation_such_as buses or taxis within 5 minutes.

";"'Necessafy’ﬁumbér 6f bus berth

| . 7Where the' number ‘of bus passengers 40 passengers/bus
'}Necessary number of bus departure berth = 12,000 x 0.35

"~ x (5/60) x (1/40) = 8.75 = 9 berths

_Where the tlme requxred for getting off the bus is 2
-mlnutes. '

Necessary number of bus arrival berth = 6, ,000 x 0.35 x
(2/60) x (1/40) 1.75 = 2 berths

'Thus; tbé.neCEssary numbér of bus berths for departure
aﬁd_arriﬁal_ié.ll in all.
.Nébes;§f§'numbgr of taxi berth
Where'thélaverage:ri&iﬁg'time 6n taxi =
10 minutes/60 passengers
.Nﬁmbér of'ta§i passengérs during service time =
12,000 x 0,05 x (5766) = 50 passengers.
NéceSSary number.of‘téxildepartdre berth = (10/60) x 50
o 4 5=1.7= 2 berths
Where the average time requ1red for getting off raxi
._ - =30 minutes/60 passengers
Numbef'of-taxl passengers during peak hour = 6,000 x
| .0.05 = 300 passengers/hour
ﬂgcesaary number of taxi arrival berth = (300/60) x
| _(30/60) = 2.5 = 3 berths

. Capaclty of the taxi parklng 1ot
Where ‘the average number of passengers is 1.4,
Necessary capacity of the parking lot = 50/1.4 =
o '35.7 = 36 cars/5 minutes
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As for the parking lot for taxis, a higﬁ turnQVer'raﬁe can
be expected, since most of the paSSehgers UBe'taxis for
relatively short trips. Thus, the parkxng capaclty for 10

taxis w111 be sufflclent.;

For prlvate cars, two to four berths should be prov1ded
‘assuming that there w111 be the passengers who arrive at or
leave the station using prxvate cars though the parklng lot
for private cars seems to be scarcely necessary for the  '

. reason that the station is located in the center of the .

Thus, the numbers of the necessary facilities are as

follows:

. Deparfure bertﬁ for buses _ . 9 berths

. Arrival berth for buses . B A
Total ' — "

" Departure berth for tasix 2om

* Arrival berth for taxis | 3.0
Total : ' . 5 "

. .Capac1ty of the parking lot for : _ _
taxis ‘ 10 taxis

. Departure and arrival berth for :
private cars 2. to 4 berths

{The berths for private cars are to be used

during the off-peak hours).

Fig. 2-4.2 shows an example of the Iayout of the above.
facilities._ Since the area near the statlon w111 be
crowded with a number of vehicles such as . taxls and buses,

it will be necessary to limit the trafflc of prlvate cars

to some extent,
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2) Case of MRT Operation between Terminal Terrestre station and
‘Gantra Civico statlon

a. Reorganization of bus rOute (see Flg. - ~4$3) .

In this stage, the functlon of the MRT w111 be fully

utlllzed in the northern area, Thus, the bus routea 1n -the
northern and western areas may be reorganlzed 80 as to meet
the requirements at the start of the full. operatxon of the
MRT, The reorganlzatlon of the_bqs-rqutes=1n.the ‘southern

area should conform to the following conditioms:

o Guasmo Sur, Oeste and Gentral ((:))

ThHe routes 1ead1ng o the CsD from these areas axe:

connected to the MRT at Centro Civico stat;on._

o Guasmo Norte and Centenar10 Sur (())

As for the routes leadlng to the CBD from these areas s
one leading to the CBD by way of Av. Qulto ‘and Av,_
Machara is connected to ‘the MRT at Centro va1co |
station and the other reachlng the CBD at present by
way of Av, Eloy Alfaro and Av. Chlle is shlfted to a
reute to rTun along Rio Guayas and extended to thP CBD.
Routes to connect the areas out of-the gervlce area of
the MRT should be provided in'drdef £O reinforce-the
service of the publlc transportatlon. These routes.
follow the arterial road along the outsxde cf the, CBﬁ
and reach a station in the CBD, and_also it is expected

to service as an access route within the CBD,

0 Los Esteros and Las Acacias (())

As with the cases of the above areas, the bus routes
should be reorganized into one . 1ead1ng to the MRT at
Centro Civico statlon and the’ other extendlng acrdss”

the MRT and running to CBD through the road along RlO
Guayas.
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b. Improvement bf terminals

Centro Civico station is supposed to serve as the serv1ee
base of the MRT for'a broad area. coverlng the southern and
western dreas until the MRT is extended to Guasmo statlon.-
The area near the statlon 1nc1udes the nodes of Lhe road
traffic system, and ‘the traffic in this area 1s apt to- be:.
congested so that it is 1mportant to provxde termlnal
facilities in front of ‘the statlon. In casge ;net ghe._--_
existing open space in frgnt of Centro Civicd"etaEignfaan
nof be used provisionally,'there is a possibility-thEt
Centro Civico station alone will not be able to functlon
sufficiently as a termlnal Therefore, some of the bus
‘routes should be connected to the MRT at some statlons other

than Centro ClV1CO statlon.

3) Case of MRT Operation between Guasmo Statlon and Centro

Civico stat1on

a. Reorganization of bus route'(see Fig. —4 4)

For the northern area, the bus routes. are extended :
according to the increase in the populatlon and the _
progress of the urbanlzatlen, though the present pattern of
the existing bus routes is malntalned - The MRT does not
arrive at the CBC, so that its functlon 13 not fully -
utilized, Thus, the bus routes from the southern and
western areas should be reorganized so that they will be
-able not only to complement the functlon of the ‘MRT but
also to raise the service leVel of the publlc -

trausportation, The reorganlzatlon policy by area is as
follows: '

© Guasmo Sur, Oeste and Centrel ((:))

All the routes. leading to the CBD from these areds are
connected to the MRT at Guasmo station, and reorganlzed

as the feeder routes of the MRT,
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4)

Guasmo Noxte and Centenarlo Sur ((:))

The route now leadlng to the CBD via Av, Quito and Av..

Machara is connected to a statlon of MRT and extended'

 farther to the ares such as Los: Esteros and Laa

Acadias, As for the route now 1ead1ng to the CBD via
Av, Eloy Alfaro and Av, Chile, the sectlon in parallel.
with the MRT is shifted to a route along Blo.Guayas,
and the present route is used for the section between

Centro Civico and the CBD,

Los Esteros and Las AcaciaS'(() )

The routes leadlng to the CBD from these areas are

connected to the stations of MRT, and extended further

‘to the area, such as Guasmo Norte and ‘Centenario Sur.

Some of these routes areﬂconnegted-to-the CBD by way'of

a road running along Rio Guayas.

Western area (() ())

Of the routes leadlng to the CBD from the western
area, the routes via Av.‘Portgte and. Av. Venezuela are
connected to the MRT atVCentro Ci&iéo statioh-before
entering the CBD, whereby théSe.réutes‘afe able to

serve as accéss routes to the CBD from the MRT,

b. Improvement of terminal facilities

As the terminal facilities in front of Centro Civico

station will become indispensable, it should be improved

utilizing a part of the park,

Case of MRT Operation between Guasmo station and 9 de Octubre

station

The service of the MRT is fully availaﬁle in the southern and

western areas except the accesses to the 1nter*c1ty bus

terminal,

Thus, the bus rOutes in these areas should be adapted

to the patterns conformlng to the requirements at the time of

the fyll

completion of the routes, For the northern area, the
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bus roﬁteg_will_bQSQCally follow the patterns of the existing
routes. In the CBD, many of the bus routes will concentrate in
addition_to'the_stations of the MRT, so that the following

‘measures should be taken.
a. Alteration of bus route (see Fig, 2-~4.5)

o ‘Southern and western areas ( @, @, A,®,®)
}Ail:thetiouteo connected to the MRT'Shouid conform to
the_pequirements-at the start of:the full operation of
ftﬁoVMRT'Iiné.: As for the'bus‘routes.entering the CBD
_aﬁd.coﬁﬂected to the MRT at 9 de.Octubte station, some
of-them are conngcted to Colon station and. some other
.stétions Of.the;MRr after crossing Av. Quito and Av.
tMaohara énd;funning'éround the western block in order
to prevent too many bus routes from concentrating at 9

-. de Octubre station,

o Northern area (©5®_”@’ @, 0,
The bus routes within this area will follow the
patterns of the existing routes. In the CBD, however,
the concentration of all the routes at 9 de Octubre
statlon has to be prevented just like the above areas,
so that some of them should be connected to Colon
station and Some other station of the MRT by
approaching these stations uéing the peripheral roads

of the CBD,

‘0 Access Route to Terminal Terrestre ( (3 )

At present, buses are operatod on the routés from

 Terminal Terrestre to Parque Chile and Civico Centro,
It is de81rable to connect these route to the MRT at 9
de Octubre’ statlon, 31nce most of the bus passengers
get off and in around the CBD or transfer to other bus
routes. But this route should be extended to some
point nearParque Chlle station in order to secure the

space for the waltlng berth for the buses.
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In order to complement the function of the MRT as in
¥ fﬁe;¢é§e EHéf'tbé ﬁRT stﬁrts-its full operation, new
'bﬁs ioutéé‘étefprbvidéd=forhthé access to the areas
{ ‘516ﬁg-R{ﬁ}éﬁéﬁaslfrom'Q de Octubre station which will

““'be a terminal station of the MRT.

VImﬁfdvémeﬁf bf'terﬁinal

Untll the extenSLOn of the MRT to the northern area is

: c0mp1eted the bus routes and the access routes to the CBD
will concentrate at 9 de Octubre station., Thus, it is
‘_ 1mportant to, 1mprove or construct the bus berths, The

'iconnectlon of these bus routes to the MRT station will be

made by dlstrlbutlng them among two to three stations, The

-termlnals (of the ‘bus routes) at 9 de Octubre station are
'1nd13pensab1e at the start of the full operatlon of the

'MRT, and’ so they should be improved in an early stage. The

proﬁisidhal measures to be taken in conjuction with such

:constxuctlon work of the MRT are similar to those of the

case mentloned in sectlon 2-4,1).
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3.

Road improvement Plans Used for MRT

Since the most pért of the:MRT rdute is. located over the
main roads in the city, the trackway, statlons, and their
structures should be consttucted not to give any hlndrance to
the existing road traffic and other 1mpr0vement plans in future,
This sectlon refers to three 1mpoxtant 1tems between the MRT and

road traffic which should be ;arefully_con31dered in advance,
They are:

(1) Examination to secure full turns safe at the main level
cr0331ngs on Av. Quito ' ' '

(2) Coordlnatlon plans of the MRT and’ grade separatlons of the
roads pro;ected in future
(3) P£0posal of a community street plan of Calle Manuel Galecio

with 18 meters wide

_ Gonfiguration of Main Level Crossings on Av, Quito

Although sufficient distance between crossingsfshodld be .
kept, those on Av., Quito are extremely small due to the grid
pattern of the streets, Crossing intervals are restrlcted

principally by the following 4 factors:

a. weaving length
b. signal control storage length
c. length of turning lane and deceleration lane

d, limits of driver obgervation ability

At present, Av. Quito functions as the most iﬁpbrtant
street in the north-south direction both for through-city and
local traffiec. However, after the complétion.of the ring-road
(via Perimental) under public announcement of the tender, it
will serve mainly for the local traffic in the city slnce the
heavy cars like to and from the Puerto Nuevo use the new rlng
road, Nevertheless, Av., Quito still crosses some main streets.”
in the eagl-west. direction such as 6311e ?ortete, Av, 9 de"

Octubre, etc., where the above~mentioned conditions should be
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iégtisfied to secure full turns safe to every way, and full turns

- in'bther many small crossings will be restricted to some extent,

almost in same condltlons where they are given at present.
F1gure 3 1.1 and 3-1.2 show an example of the crossing
conflguratlon,'respectlvely at Calle Portete and Av. 9 de

Octubre.

' -'Grade Separatlon Plans Related to MRT Route

Of the several grade separatlon plans proposed in the

;Master Plan study in 1983 by the’ Team, three sites are under

constructlon, and the others are still examined and have

possxb111ty to be constructed in future.
of these grade separations, the MRT route passes over that

of Calle Portete and Av, de los Proceres. Accordingly, it is

'very 1mportant to make a plan of the MRT track structures not to
give any . hlndrance on the grade separatlon being realized in

future.

a. Intersection of Calle Portete and Av. Quito

a-1. gxisting_conditions

“Calle Pb;tete'is an arterial road linking the east and
west, functioning as the shortest réute between Puerto
Nuevo and Via la costa. :
'Preseht;traffic has a high ratio of large size vehicles,
Traffic from the eastern residential district to the CBD
and its westérn area converges on this road. It also acts
‘as bus routes. . Buildings in-the'vicinity of the Calle
Portete “and ‘Av. Quito intersection are densely packed and
the grade separation of the intersection be able to be done

moskt economlcaliy with a diamond interchange.
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a-=2.

b=-2

Intersection plan

When the ring road. is completed 1arge size vehlcles

¢can be qulckly routed through the rlng ‘road and out of the

.center of the city. And as a consequence large size veh1~

cles will disappear from Calle Portete. The_pr0posed
grading for this intersection is shown in Figure 3-2.1 and

3—'2!2-

Intersection of Av, de los Proceres and Av, San Jorge =
Existing conditions;

The eastern portlon of Av. de los Proceres termlnates'
in a re31dent1a1 area and - consequently the present trafflc

flow is not great. However, accordlng to a future plan, it

will become part of the r1ng road surroundlng the urban

.ared, At present it is used to ccnnect the eastern area to

the northern area and also used as an approach to the

airport, Terminal Terrestre, and Duran.

Intersection plan

In the area of thls 1ntersect10n, Pollcentro, a MRT

station, and a bus terminal are planned, “and. consequently a

large scale site cannot be guaranteed. Thus, a dlamond

interchange would be appropriate for this iocationg too.
The proposed grading for this intersection is shown in

Figure 3-2.3 and 3-2.4. ' - |
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3-3 'Community"Street Plén of Calie Manuel Galecio .

a. -

M, Galecio is not ﬁreéently'an'éfterial road for heavy
through trafflc, however there 18 a fair traffiec flow,
lncludlng buses. A very big trafflc flow from the northern

area’ to the Av. Qulto and Av. Machara of the CBD mainly

use the Jullan Coronel grade separatlon and a part of its

flow also use Calle M. Galecio for a shortcut to the CBD.

Therefore, thlS trafflc consxsts of buses and other all

‘kinds of vehlcles, f10w1ng in Av, Quito from the northern

ﬂdlstr1ct, partlcularly through Av, Kennedy.

In case the MRT w111 be reallzed over thig Calle M,

-Galec1o, such. a shorL—cut functlon would be difficult to

: hold on and through trafflc would be oblxged to be re-

strained. Also the character of Calle M, Galecio would

_have to be changed;tq that of a service road, providing

access to the shops, buildings, etc. along this street,

_Communlty street Plan

‘Buges whlch are ‘one of main trafflc flow, will be

93311y replaced by the MRT since most of their routes are

;competlng, and other vechlcles wxll preferably be routed

.'thrOugh Av, Julian Coronel., However, 31nce it is not
‘necessarily desirable to completely eliminate Calle M,
,Galecio's function as a shortcut foute, this function will

~be recommended to be kept by 1mprov1ng the surrcunding

roads.

If Calle Manual Galecio should become a community

- road, it would bring about another improvement;

e The.éapacity of the route between Av. Kennedy and Julian

Coronel w111 increase.

e Congestlon between Av. los RlOS and Av. Alejo las Cano -

Av. Quls QulS will be eased

A'plan of Calle M, Galecio for ﬁhescommunity street is

tshown”in'Figute'S-B.l and 3-3.2 .

=173~



(NYTId) QIDF VO I3NNYN ITIV0 L3381S  ALINOAWOD ve T whdnz.n_

30257

TR S URT JRA N SR RRY, LY
i e R R

~174~



Ly hee s { T TCTR o s R " . I,

Figure' 3-3.2  COMMUNITY STREET CALLE MANUEL GALECTO (CROSS-SECTION)
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4.

4-1

1)

Examination of Impacts on MRT Wayside Area

Impacts on Land Use of Wayside

For future land use, it is important to consider various

impacts brought about by the MRT such as encouragement to the

urban development, re-development and preservation of the

existing conditions for good residential area along the wayside

area.

The considerable points for such impacts are as follows.

Impacts by MRT Route

a.

Residential Developuents

The MRT construction from Terminal Terrestre to the
entrance of Guasmo not only improves the settling condition
by easy accessibility to the CBD, but also produces good
effects for the promising residential development in the
northern area and better re-development in the existing

urban area.

New Urban Centre Project

Conveniences by the MRT will develop public service
and commerce around stations, encourages the promising
urban center in the northern area and makes it more closely
conected with the existing CBD along Av. de las Americas

and Av. Fco. de Orellana.

Re~development of Guasmo

A new station of the MRT in the southern area, Guasmo
will induce a successful situation for the activities of
public and many other services and improve the role of
urban function of Guasmo area in particular along its

wayside,

Favorable Residential Area

It is important to consider to preserve the favorable
condition of good residential areas already built up by
means of improvements of streets or other measures along

the MRT route.
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Developing PrOJect around the Alrport -

It is necessary to adjust the HRT route flttxng to the

developing projects in the site of the Alrport, partlculat»

ly to accegsibility to various establishments ih;futuré.

Surroundlngs of the MRT Depot

‘Since the MRT depot is located out31de the urban area
and surrounded with Rio Guayas and ‘2 progected trunk road,

no negative 1nf1uence by the depot w111 be occurred.

C8D

If the pedestrian street from stations on Av. Quito
towards the Rio Guayas side will be introduced, it will
bring about not only prosperity widely along the street,-

but also safe and comfortable walklng envircnment.

2} Impacts by MRT Stations

Of all MRT stations, 5 are considerved as main connective

points with bus routes, and have big possibilities to be the -

future urban or regional centers,

These 5 stations are;

* Guasmo

+ Centro Civieo
+ 9 de Octubre
+ Policentro

* Terminal Terrestre

The conceptional plannings for these main stations are already

shown in Section 2-2 in PART 2.
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Congervation of Environment and Renovation of Urban Environment

The Lntroductxon of the MRT is expected to contribute

.5marked1y to the further development of the city of Guayaquil as
s whole, but - 1t is posalble that such positive effects sometimes
'_anolve the negatlve effects, - Such negative effects oﬁ the

i:env1ronment, however, can be set off by promptly taklng adeqﬁate

_countermeasures,'and by so doing, it is possible not only to

congerve the orlglnal environment but also to enable the local
01tlzens ‘and the 1nhabxtants along the MRT route to enjoy a
better urban environment.

“The nature and degree of effects on the environment and the

countermeasures against negative effects are as listed in Table

4_231._ )
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_PART 3 ECONOWIC AND FINANCIAL ANALYSIS

1. Introdustion

_The Maas Rapld TranSportatlon (MRT) Project for ‘the city of
G aquil i expected to greatly cOntrlbute ‘to the . 1mprovement
3fof the exlstlng urban trafflc system in the c1ty.. ‘The MRT-

_,requ1res quxte a long perlod of tlme and a

”jffhuge amount onstructlon cost 1nc0mparab1e thh the constructlon

'Qf:prOJect of(wther ordlnary transportatlon system, so strict and

1Jcarefu1 studles have to be made to commence thls pro;ect.-

fthe MRT pro;ect 13 one to be promoted prlmarlly at

:_Jthe lnltletlve of the publxc sector.‘ That 13, in- promot1ng this,
'j:constructlon pro;ect, a large amount of the publlt funds from

::f_the goj"'ﬂent, the mun1c1pallty of Guayaqull and other related

'?dﬁpubllc bodles w111 be lnvested. The amount of 1nvestment to be
d, made for thls prOJect is not a small one in terms of the present
“”7amount of the flnanclal 1nvestment 1n thla country, and ‘thus it

"-_113 necessary to prove that a hlgher prlorlty should be" ngen to.
'a;thls prOJect in v1ew of the 1mprovement ‘of the publlc welfare-

fcompared w1th the progects in other sectors such as educatlon,
ﬂf,"welfare, houslng and ‘road system._' '

”b'W1th the above*mentloned requxremente in mind, the economic

ﬁanalyals ig’ made, elm1ng at the comparlson of the socioeconomic

jgfobeneflt whlch can ‘be expected from this project with- the amount
_of the 1nvestment to ‘be-made" for thlS pro;ect from the
idetandp01nt of the natlonal economy.

Besldes, 1t 15 one. of the characterlstlcs of the MRT

V-olrprOJect thet the progect is supposed to be 0perated as a self«
dpaylng and proflt-maklng pro;ect by a seml-governmental
-corporation. In other words, the merlt of thls prOJect has to

: ffﬂbe assessed both 1n the economlc and f1nenc1a1 terms. More

'At;part1Cu1ar1y, 1t 13 neceaaary for the partles concerned to.

';verlfy whether or not the MRT progect is of a reasonable scale

.and able to be operated on a sound flﬂ&ﬂClal ba31s throughout

s ;project?llfe. di"'ff
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2.

2-1

Thus, the financial analysié is wade based on the cash flow

analysis.

Economic Analysis

Approach

The economic analysxs w111 be conducted us1ng the cost*I
beneflt calculation based on ‘the "w1th*w1thout comparlson '
method, The respective cost and beneflt,_wh1ch should_be :
produced under both different situation'of'with.projé;t:and
without project, are predicted and cdmpafed each 6thér to

justify the project.

(1) Definitions of "ﬁith-tﬁe-project" case'gnd'“hithouf—the—
project” case | . '
The cases to be used for the economic analysis_afe as
follows: o o
With-the-project case: A caée whére the alteiﬁative réute
of the MRT will be constructed and operated. :_' |
Without~the-project case’ A casé where the_altefﬁétivé
route of the MRT will not be constructed and thg.Erausport

demand is substituted by the existing transport systems,

(2) 1Indicators of economic analysis

As the comparable indicators to be used in the economic
analysis, the following three indexes based on the cost-

benefit caleculation will be taken.

(D NPV (Net Present Value)
@ B/C Ratio (Cost Benefit Ratio)
(3 EIRR (Economic Internal Rate of Return)

(3) Economic life of project

The economic life of the project will be determiuedsﬁééed

on the lives of structures to be cohstructed, véhiéles,
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elect:ic facilities and communications facilities. This
‘economic analysis assumes the life of this project is 30

" 'years,

(4) Discount rate

The economic discount rate to be used in the economic

énalysis is 12% in net value which is thought to be the capital

_opportunity interest rate currently practiced in Ecuador,

Test Cases of Ecbhomic'AnalySis

The conatfuction and operation plan of the MRT project has
alfeady beeh'diécussed in detail in the section of the technical
feasibility study the PART 1.. Here, however, the contents of
the plan will be summarized in order to set up the test cases
for the pﬁrbbsg o£ the economic analysis.

The whoie route proposed by the project covers about 15 km
between the bus terminal: (Terminal Terrestre} and Guasmo
Entrance. As the possible method of the construction of this
route, a method Starting'fheICOHStfuction work from the bus

terminal and another method staring from Guasmo Entrance can be

considered. As the train depot can be congtruckted in either

- case, both may be considered as the possible cases.

As the method of construction, there are two type of
implementations, whole line construction plan and stepwise

construction plan. Both plans are taken as comparative

alternatives. To make the route section of whole line, several

main terminals which collects and distributes feeder trips, are
selected and the route sections are situated to connect them,
For this reason, the two locations,_tﬁat is, Centro Civico and 9

de Octubre are selected for the terminal stations. The phased

 sectiona1 congtruction plan has been drawn up based on the

conditions mentioned above.

On.the'othér hand, the validity of the bus route

reorganization plan which constitutes a part of the MRT

construction project will also be verified in the course of the

economic analysis of the MRT project.  The plan without the bus
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route reorganlzatxou as an alternatxve plan to the basxc plan
(various plans including ‘the bus route reorganxzatxon plans) has
been added as a teat case to be analysed by the seng;txylty =
analysis. _ ' S LT

‘The fare level has already been referxed to as a subJect ‘of

the demand forecast, and its variation is consldered to affect
the demand, so that the degree of the varlatlon w111 be examined
also th1ough the sen31t1v1ty analysxs.

Taking the above into account, ‘the test caaes shown 1n_
Table 2-2.1 are set up. These test cases 1nc}ude:the 'without"

cases for comparison.
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" Table 2~2.1 TEST GASES FOR ECONOMIC ANALYSIS

Legend

(Year)
" Centro Terminal
Civico Terrestre
ye Y ) 1D
‘Guasmo™ 9 de
Entrance Octubre

--The.year:shows-Opening year .

”Caéés" _ Schematic Laybut
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1)

‘Benefit Estimation.'

Benefit Items to be Calculated

The benefit tesulting'frdm the execﬁtion.of the-projéct.iS”
measured as the dxfference in. the socioeconomic’ expense between
the case where the pro;ect is executed and the case where the
project is not executed. The obJectlve of this prOJect is to
reduce the road traffic, improve ‘the’ runulng condltlon and
increase the traffic comfortablllty through the constructlon of
MRT and trip diversion to MRT derlved from it.

Although various effects can be expected from the MRT-

‘prOJect, the f0110w1ng effects are selected as ‘those whose

benefits can be calculated technlcally.

'LIST OF BENEFIT TO BE SELECTED

Benefit {tems ’ Posaibll;ty Of.‘ : Selecﬂon
: Quantification

1. Running Cost Sav.ings Posaible . ' o
2, Capital Cost Savings . ' o’
3.,  Travel Time Ssviﬁga ” . . 0
4. Traffic Accident . . .

Reduction Difficult
5. Health lmprovement

effect hd
6. Area Develnpment .

effect w
7. Industrial Promotion

effect : “

a. Running cost savlngs
. The MRT with large transportatlon capac1ty can- reduce
the average transportatlon cost of each trlp through
mass transportatlon, and thls results in the sav1ng of

the total running cost (see Fig. 2~ 3.1)..

. Owing to the part1a1 dlverslon of - the users of the
ex1st1ng road traffic system into the MRT the

congestlon of the road traffic decreases relatlvely.
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4, Production volume
‘Average expense (b)
Ach'

o ey e e e e o —  ——— e -

- ql qd q2 4. Production volume -

.Fi.guré 2-3.1 CHARACTERISTI._CS OF THE AVERAGE COST OF TRAFFIC FACILITIES
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As a result, the traffic cohdition in the road is

1mproved to some extent, and this contributes not only
to the decrease in the average runnlng cost ‘as.
indicated by the ruun1ng cost curve shown in Flg;72~3 2
but also to the reduct1on of the total runnlng d1stance
and time, whereby the aav1ng of the trafflc expense ecan
further be enhanced through the comblnatlon of_these'

conditions.

b, Capital cost savings

If the MRT were net.consfructed the pOpulationVWho
have been assumed to be the users of the ‘MRT would have
to depend on the trafflc by their own cars, buses and
taxis., In such situation, not only the running cost
will increase but also the capitalicost will be
consumed to provide the alternative transportafion.
Thuas, the construction of the MRT can be considered to

contrlbute to the capltal cost savxng.

¢,  Travel time savings

The number of the MRT users is esfimated‘in _
consideration of the gross time required for the tfip.
The MRT at least can better benefit the users in terms
of the travel time saving compared thh other

transPOrtdtlon systems.

On the other hand, the users of the trafflc systems

other than the MRT will also be beneflted by the MRT,

since it will reduce the trafflc volume on the road, |
and this indirectly contr1butes to the: reduct1on of the
travel time for the individual users of the road

traffic system.

The reduction of the travel time cannot. always'be

regarded as an economic value by 100) sincé it is-

‘dependent on the content of the trafflc and the txme

value of individuals, but it can be regarded as an’

economic value in the case of Guayaquil where the
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~commarcial and econcmic systems are highly active with

"careful quantification.

_2)'ECalcuiatiop'of;Begefit

(1) Sav1ng of funning cost

' a;

Calculatlon formula

'The‘running cost of a vehicle comprises fuel cost and

supplies and. other direct costs for Operating.the
vehicle when the vehicle is opetated by its owner, but
other costs such as the drzver 8 salary is included in

the caae of a commercial vehicle. These running costs

can be divided into those increasing in proportion to

‘the distaﬁce and those increasing in proportion to

travel time.

 The running cost saving is calculated as the difference

'-in_the total running cost between the case with the MRT

project and the case without the MRT project, For this

purpose, the total travel dlstance and the total

'runnlng txme in each of these cases are calculated by

traff1c a531gnment to the road systems within the study
area, The saving of the running cost is calculated by

the'f6110w1ng formula. The above is concerned only

“with the'running cost of the vehicle using the road

traffic system.' Besides the running cost, the

operatlng cost of the MRT has to be considered in the

case wzth the MRT, but such operating cost will not be

 treated as a benefit but an expense.

RB = 5 (Plij x Llij ~ P2ij X L2ij) X Rel'+
Cgo(plij x elij ~ P2ij X £2ij) X R;2
i :

[

‘where RB: Saving of traffic cost

L11J Running distance (km) between zone i and zone j

Ln the case. w1thout MRT project
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The same a8 above 1n the case with
MRT project.;_-

plijs Tlafflc volume between zone. i and
zone. 3 1n ‘the case wlthout MRT pro;ect

| n
Y
s
da
I

P2ij: The same as above in the case wlth MRT

_ Pro;ect ' _
‘Rel:  Running cost per dnit distance (km)
‘Re2: - Runniag cost per unit time (hour)

_Un1t runnlng cost

The unit running cost for the calculatlon of the

running cost is determlned by 1nf1at1ng ‘the value

indicated in the M/P report. The items of the runn1ng

¢osts considered are as follows:

* Running cost (Cost per km)

®

Fuel cost | | o
Calculated based on the fuel consumption per 1
km, taking . the running speed into account.

0il cost

Calculated in ters of the conaumptlon fcr the
run of e&ch km.

Tire cost _ , .
Cost per km is calculated in consideration of
the average life of tire ana the annual running
distance on the basis of the sample data.
Maintenance cost _
Calculated by dividing the lébof édet and costs
of spare parts required for malntenance by the

annual runnlng dlstance.
Deprec1at10n cost of vehldle-

In this study, 50% of the depreclation ccst is
assumed to be derlved from the runnlng and the
remaining 507 to be attrlbutable to" the runnlng

tlme. “The scrap value 18 assumed to be 15%,

» Fixed cost (Cost-pér hoﬁr)”
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(1)

Required lnitlal 1nvestment cost

I thls project, the MRT mth the whole line of 14 7 km W111 be

'constxucted._ It 1equlre9 a large amount of lnvestment.'

' _Therefore, xn the oasp where the whole line is constructed at

' stage one, 1t 13 necessary to raise the total funds in a short

(@)

(3)

perlod of tlme, and it is antlclpated that it w111 he dlfflcult
‘to complete the conatructlon work within the limit of budgetary

appropr;ac1on.'

Technlcal 1mp1omentat10n capabxllty _

IYE there has been no example'of the execution of such .
constructlon work -as’ the MRT in Ecuador, it may be coneluded

that Ecuador has nelther the technology mor the experience

:requ1red for such constructlon work,  From this. Standpoint,=the

f6331b111ty of the case of stagew1se—constructlon is c0n31dered

'to be hlgher than the case of one-stage constructlon. Because

'1t 18 p0381b1e to: galn necessary technology for management of

'0peratlon‘dur1ng the,long term of ‘construction work.

Sééufing<fhe coﬁnedtion facilitics,of MRT with buses

'A great number of passengers are expected to come together to

nd depart from the startlng ‘station and the termlnal station at

,the start of the operatlon. Therefore, a reasonable size of

space will be requlred for their transfer except for the

termlnal Terrestre 1n the north, which kept 1arge space already.

'1n th1s sense, it is con81dered apprOprlate to provlde such

' statlons in places other than the center of the city that is

subJect to space restr1ct1on. ‘Moreover, in connection with the

'above, trafflc nodes should be secured by provldlng the space

for terminal in c0n51deratlon of the connectlon with the bus

system and the role of the reglonal centers worklng ln the

| .areaa. By 80 d01ng, the MRT can be utlllzed more convenlently

~ -and the format1on of deSLrable urban areas is made possible.
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(1)

(2)

(3>

1)

The FIRR is distributed between 5/ and 12£ Supp081ng that the_
average interest rate on the ralsed funds 1nvested in’ thls
project is 10% and the plans in’ whlch the FIRR becomes 1DWer .
than 10% are excluded, Case E and Case. e w111 be con31dered to
be 1napprnprlate without resetves On the other hand Gase C~1

and Gase C-2 can be regarded as a plan‘that can:be ad0pted'W1th

reserve. All other plans can be adopted without reserve, ' '

If the test cases are evaluated based on the standard used in
Japan for good management of new rallway company, 1n Whlch the.
yearly net proflt including deprec1atlon -should Lreansfer to.
surplus w1th1n 10 years and accumulated ‘one should transfer_
within 20 years, it is considered p0531ble to adopt the five
plans of the Basic case, Case A—l, Case A-2, Case B:l and Case F

from viewpoints of both terms aforementioned.

In view of changes in the balance of- the cumulatiﬁe;debt;'the_
plans ian which it is impossible to repay the debt within the . -
period of the project (30_years) are the four cases of Case ¢-1,
Case G-2, Case E and Case G, which:afe'considefed'to be_f

inappropriate. Other plans deserve further examlnatlon as the

debt can be repaid within the perlod of the progect. Judging

from the above results, the four cases of the Baslc Case, Case
A-1, Case A-2 and Case B 1 can be selected as the flnal plan
from the flnanclal v1ewp01nt, conelderlng that 1t 15 more o

desirable to construct whole Ilne of the MRT,
Final Bvaluation

Method of Evaluation

The cases are screened so far based on the economic ‘and -
financial analysis, but the best case has not 'yet beén selected.

In the following each case is evaluate based on the angles.
other than the economic and financial aspects in order to |

determine the best case, The evaluatlon items taken up here are

as follows:
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(3) Trip time savings

. 7.8. .

Qaléulétion formula

The trip time is calculated for each of the case with

‘the MRT project and the case without the MRT project,

"'and-the'differehce is regarded as the saving of the

trip time:. The time-saving effect is normally
quantified by the following formula, assuming that the

time saved has a certain economic value.

TB = L (plij x thij - P2ij X €2i)) X v

ij

‘'where TB: Benefit resulting from the saving of trip

time

plijs Traffic volume from zone i to zome j in
the case without the MRT project

Elij: Trip time between zome i and zone j in

_ the case without the MRT projact,

Pzij} Traffic volume between zone i and zone j
in the case with the MRT,

t2ij: Trip time between zone i and zone ] in
the case with the MRT.

v : Time value

Here, Pij and tij are estimated based on the demand
forecast, The benefit of the trip time saving can be

determined if the value of the time is determined.

‘Calculation of time value

The ecomnomic value of the time is largely dependent on
the manner of the utilization of the saved time. For
example, when the time saved is used for the activities
relating to production, a notion such as "Time saved
Econdmic Value" is possible, whereas such notion is not
applicable to the case where the same is consumed for
nothing, since it will not contribute to the increase

in any economic value at all.
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The traffic is not always related to the productive f;"
activities but it serves for the consumptxve purposes; too,
Thus, it is important to conslder which portlon of the
traffic should be estlmateu ‘as the ‘economic values. In
this study, the tiume value i varled dependlng on the
purpose of the traff1c, and the average time value 1s

calculated.

The time value to be referred to as the standard is assumed
to be equal to the average hourly wage of the trlp*maker.
Furthermore, the time value is varied dependlng on the
purpose of the trip. For: example, the time conaumed for
the business tr1p is considered to have an economlc value‘
by 100%; the time consumed for commutlng,;s_con31dered‘to
have an economic valﬂe.by'50%; and the time consdmed for
the trip of other purposes is not considered to havé‘any

geonomic value at all,
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4) '5kiﬁ¢6¢éjdistributiph of transporation users by mode

'Montﬁljglnéqme -

.:.f3(8u§ﬁe§)'f ',:f

Bus
e

Taxi .

Car

z.

6.5

1.8

4,000

25.4

8.6

3.1

20,0007

32,5

32,2 ..

11-3

37,500

"27;6 .

36,0

34,6

60,000+

5,3

16.7

27,0

85,000

2:0

3.5

1741

100,0007

0.6

102'

6.4

- Average

25,500
-Sucres

35,200
" Sucres

52,700
Sucres

_ (8ource) Transportati

ii) Tiﬁg value of transportation users by mode

ion users Survey by Study team in 1985

.Tfip_fgrpose

| Sucres

. Transportation

Bus

Taxi
Sucres

Car
Sucres

Trip purpose
rate *
%

Business ..

100

135

205

26.8

To én& from Work.

.50

68

103

29.6

To énd from School

11.2

Others .-

32.4

Weighed Average

42

56

85

(Note) % Percentages of trip purpose (2000) by M/P

iii)  Time value. by transportion mode

e

- Average

Occupancy

Sucres/hour

Note

1.8 -

153

1.8 X 85

Taxis .

Persona/car

78

1.4 X 56

Buses

30.0

1,260

30.0 X 42

Average

-~ 167

Sucres/Car
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)

Oiher Benefits

The benefits quantlfled in the nmanner: dlscussed in the '
foreg01ng are the prlnclpal effects of the MRT proJect whlch are
quant1f1ab1e as the economlc effects. - Be51des these effects,
many  other effects can be antlclpated but these effects are not -
taken .as the benefits for the reasons that these effects are
dlfflcult to be quantlfled technlcally and that the: data are not -
avaxlable even though they are quantlflable.L These klnds of ;
effects will be discussed in the follow1ng, and even these o
effects W111 also be considered 1n the final evaluatlon of th1s

project,

(1) . Traffic accident reduction effect

When the MRT is constructed the total vehlcle trafflc
volume is expected to’ decrease, and trafflc acc1dents are
considered to decrease prOportlonally. On the. cther hand,
~ the chances of acc1dent for the MRT are much less compared
with those of buses and passgnger cars, Therefpre, ‘the " -
total pumber of accideats and ‘the damagés in;ali the
traffic systems will be decreasing, _
The damages caused,by trafflc accidents comprlse the 1osses.
of human lives and propertles, and gome of the effects of
traffic accident are rather hard to be measured in the S
economic terms. For this reason, the benefits resqltlng-_
from the decrease of traffic accidents are not_taken in
this study. Neverthéless,.the effects of the decrease of
traffic accidents are important; and it can be ¢6n91dered
to have a 31gn1f1cance in terms of the promotlon of the

public welfare besides the economic 51gn1fxcance.

(2) Public health improvement effect
The MRT is much less responsible for air pdllution ébﬁpared.
with the traffic system depending on automoblles, since 1t
produces much less contaminants cauSLng air pollutlon,

thereby contributing to the reduction of damages to the’

public health, mainly the reduction of diseases of
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respiratory orgauns. Such public health promotion-effect

may - be congidered to be quantifiable into an economic

. valﬁe, but the benefit of this effect is not taken in this
'study, slnce the scope of the measurement 'is hard to be

-deflned, aind the adequate basic data for the measurement

_:are_not avallable.

3

)

Wayside'deVéiopment effect

:The areas along the MRT, especially those around the
‘dtations, have potentialities to develop more readily than

other areas owing to the eésie: access to the MRT. This

will facilitate the utilization of the MRT by the

'inhabitants in the areas ‘along the'lines of the MRT, and

-also facilitate the development of such areas. Such effect

can be considered to have a considerably large economic

_ impact, but this benefit is not taken in this study, since

- it is a long~term effect and hard to be quantified.

Induspry*activating,effect

The launching of the coﬁstruction work for the MRT will
create the demand for conétruction materials and the demand
for labor;.and these demands further create the new
effeétive demands not only for the construction industry in
the c1ty of Guayaqull but also for the related industries.
Furthermore, such industry- actlvatlng effect is considered
to g1ve gradual impact to all the lndustrles through the

increase in the secondary consumption.

'.Projeét Ccaﬁ

. The cost of MRT pro;ect comprises the construction cost and the
operat1ng cost.
These costs have’ already been estlmated in the section of the

-conatructlon and operatlon plan in the preceding volume, and the

‘discussion on these Subjects from now on will be made based on

these estimates; For the economic analysis, however, these

costs have to be calculated in terms of the economic prices,
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The difference between the market prlce and rhe economlc prlce

is attributable to the fOllOWlﬁg reasons,_ e

(1)

(2)

(3)

Cost of meorted materlals

As Eor the cost of 1mported materlals needed for the fV

| pro;ect, the: 1mported price is converted into the domeetle

prlce at the current foreign exchange rete, and the _
domestic transpoertation costs are added te it to determlne_
the economic price of the materlale, In thls case, when
the offieial foreign exchange rate dlffers from the actual
foreign exchange rate, the prlee of the’ lmperted materlals
cannot be estimated: prOperly, and so it is neceasary to uee
the SER in such case. In Ecuador, the off1e1a1 exchange
rate is almost proportional to the actual forelgn exchange
rate,‘so that no adjustment is made in calculatlng the
economic price.

In general, 'the'customers'dety'en'the'iﬁporte& matefiais'is
treated as a transfer 1tem and not 1ncluded in the economlc.
cost. Besides, the import duties will be’ exempted for “the
imported materials for this pro;ect, so that the 1mport '

duties are not considered even in the financial analysis.

Taxes and subsidies

The taxes including 1ndlrect taxes such as cowmodlty tax

-imposed on domestic products represent the transfer of the.

domestic price and ate net included Ln the calculatlon.

The subsidies for domestic products to c0pe w1th 1mported
products and the subeldles for the protectlon and B
1mprovement of domestic producte are also consxdered Lo be
the transfer of the price, so that they are aot 1nc1uded in

the calculatlon. In the case of the MRT proJect, the

subgidy system is applled to the powar cost, BG. that thls

is taken_lnto account 1n_ca1cu1at1ng the economlc_prlce,'

Wages

Asg for the cost of labor to be employed for the. prOJect,

the coet reflecting demend supply relatlon in the labor
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tmarket is used as the eeonomlc cost, Especially as for the
"-_eost of unskllled labor, there is a’ p0881bl11ty that the.

'ilegel cost based on the minimum wage law differs from the
:t actual coet of the wage, so that adequate care should be

'taken as to this point.

: Such dxfferenee in the labor eost is dependent on the
:demand—aupply relatlon Ln the labor market, and thus this

- is problematlc in the terrLtorLes ‘where labor is
oversupplled. In the terrltory of Guayaqu11, there geems
to be no excessive unemployment as to both skilled and |

| unskliled labors, and the mechanlsm of the market seems to

_be reflected on the 1abor eost. As for the unskllled
labor, however, there is a cons1derable dlfference between
the legal price based on the minimum wage law and ‘the
market price, so that neceesary adjustment is made. The

‘conversion rate is the market price x 0.75%,

{4) Interest
‘The interest will have to be paid depending on the
conditions of-the'investmeet in this project, but the

interest ié_not'phe subject of the economic analysis.

ROR Lehd

‘ The land pr1ce should be eetlmeted as of the price in the

—-cage of the alternative use of the land. The economic
price of the land for the MRT project is determined as
appraised priee of the 1ahd'at the time when it is assumed
to-be used for the most'rewar&ing purpose other than the

. MRT pro;ect. Thus, in. thle study, the land price appraised
for taxatlon is app11ed to: the land of southern car depot

whlle the half of it is applled to northern car depot.

In view of the eforementloned poxnts, the project costs by the

' eteet cesee are . estzmated as ehown in Table 2-4 1 and 2-4.2.

J_Thls conversion factor is obtalned from ‘the official minimum
- wage rate. :
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Table 2-4.2

RUNNING COST OF MRT SYSTEM

Unit: 1000 Sucres

Year | 1990 1993 1996 2000 2010

Case -~ 1992 ~ 1995 - 1999 - 2009 -
m;;sic Case 577,471 6#4,315 670,213 | 717,59% 835,054
Case A-1- 291,486 578,600 670,213 | 717,59 835,054
Case A-2 291,486 366,803 670,213 | 717,5% 835,054
Case B-1 365, 194 624,315 670,213 | 717,59 835,054
Case C-1 232,230 624,315 . | 670,213 | 717,59% 835,054
Case C-2 232,230 | 369,342 670,213 | 717,59 835,054
Case D-1. 361,685 624,315 670,213 | 717,59 835,054
Case E 291,637 308,241 315,672 | 315,672 338,225
Case F 365,548 | 394,762 405,233 | 414,684 483,373
Case G 361,685 369,393 369,393 | 369,393 408,254
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