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 1
. R

esea
rch

 b
a

ck
g

ro
u

n
d

s a
n

d
 o

b
jectiv

es 

 
P

o
v
erty

 h
as b

een
 an

 issu
e th

at th
e in

tern
atio

n
al so

ciety
 h

as co
n
tin

u
o
u
sly

 b
een

 tack
lin

g
 fo

r 

m
an

y
 y

ears. In
 recen

t y
ears, im

p
ro

v
e
m

en
t o

f m
o
b
ility

 su
ch

 as in
tro

d
u
cin

g
 p

u
b
lic tran

sp
o
rtatio

n
, 

co
n
stru

ctin
g
 an

d
 im

p
ro

v
in

g
 in

frastru
ctu

re, h
as b

een
 assu

m
ed

 as im
p
o
rtan

t to
 red

u
ce p

o
v
erty

 an
d
 

th
e n

u
m

b
er o

f th
is k

in
d

 o
f p

ro
jects h

as b
een

 in
creasin

g
. T

h
erefo

re, it is o
b
v
io

u
s th

at to
 clarify

 th
e 

ex
ten

t o
f th

e effect o
f th

e m
o

b
ility

 im
p

ro
v
em

en
t p

ro
ject sh

o
u
ld

 b
e u

sefu
l h

en
cefo

rw
ard

. 

M
ed

ellin
, 

th
e 

seco
n

d
 

larg
est 

city
 

in
 

C
o
lo

m
b
ia, 

in
tro

d
u
ced

 
a 

ro
p
ew

ay
 

w
h
ich

 
is 

called
 

“M
etro

cab
le” in

 
2

0
0
4

. T
h
is 

m
o

b
ility

 
im

p
ro

v
e
m

en
t 

p
ro

ject is h
ig

h
ly

 
ap

p
reciated

 
w

o
rld

w
id

e. 

H
o
w

ev
er, as in

 th
e so

m
e o

f th
e sim

ilar p
ro

jects, it is assu
m

ed
 th

at n
o
t all th

e p
eo

p
le in

 th
e area 

are b
en

efited
 eq

u
ally

 b
y
 M

etro
cab

le. In
stead

, o
n
ly

 p
eo

p
le w

h
o
 liv

e clo
se to

 M
etro

cab
le, o

r w
h
o
 

can
 affo

rd
 to

 p
ay

 th
e fare o

f M
etro

cab
le m

ig
h
t b

e ab
le to

 u
se it. B

ased
 o

n
 th

is assu
m

p
tio

n
, th

is 

stu
d
y
 h

as a p
u

rp
o
se o

f id
en

tify
in

g
 th

e ex
ten

t o
f th

e effects o
f M

etro
cab

le
 fro

m
 tw

o
 p

o
in

ts o
f v

iew
, 

th
at is, sp

atial an
d

 so
cio

-eco
n

o
m

ic p
ersp

ectiv
es. T

h
is research

 rev
eals w

h
o
 are b

en
efited

 b
y
 th

e 

in
tro

d
u
ctio

n
 o

f M
etro

cab
le, b

y
 co

m
p

arin
g
 g

ro
u
p
s th

at h
av

e d
ifferen

t accessib
ility

 to
 M

etro
cab

le, 

in
co

m
e lev

el, an
d

 p
erso

n
al b

eh
av

io
r. 

 

 2
. C

h
a
ra

cteristics o
f resea

rch
 a

rea
 a

n
d

 p
ro

ject 

M
ed

ellin
 d

ev
elo

p
ed

 alo
n
g
 th

e riv
er th

at ru
n
s at th

e 

cen
ter 

o
f 

th
e 

city, 
an

d
 
it 

h
as 

a 
v
ast 

area 
o
f 

slu
m

s 

sp
read

in
g
 acro

ss th
e h

illsid
es. T

h
e in

co
n
v
en

ien
ce o

f 

g
o
in

g
 

to
 

th
e 

cen
tral 

city
 

area 
cau

sed
 

an
 

eco
n
o
m

ic 

d
isp

arity
 b

etw
een

 slu
m

 areas an
d
 o

th
er d

istricts. T
h
e 

city
 in

tro
d
u
ced

 M
etro

cab
le as p

u
b
lic tran

sp
o
rtatio

n
 to

 

so
lv

e 
th

is 
p
ro

b
lem

 
aim

in
g
 

at 
th

e 
im

p
ro

v
em

en
t 

o
f 

m
o
b
ility

 o
f slu

m
 d

w
ellers. It co

n
n
ects w

ith
 a lin

e o
f a 

train
 w

h
ich

 ru
n
s alo

n
g
 th

e riv
er. 

T
h
is stu

d
y
 aim

ed
 at an

aly
zin

g
 th

e ex
ten

t o
f th

e 

im
p
act o

f M
etro

cab
le fo

cu
sin

g
 o

n
 o

n
e d

istrict called
 

C
o
m

u
n
a1

 
(F

ig
u
re-1

). 
It 

in
clu

d
es 

tw
o
 

statio
n
s 

o
f 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

M
etro

cab
le an

d
 th

e area is assu
m

ed
 as th

e p
o
o
rest o

n
e 

in
 th

e city. T
h
e area o

f C
o

m
u
n
a1

 is ab
o
u
t 3

.1
 k

m
2

 an
d
 

th
e p

o
p
u
latio

n
 is ab

o
u
t 1

5
0
,0

0
0
. 

 *
 S

tu
d
en

t m
em

b
er, In

stitu
te o

f U
rb

an
 In

n
o
v
atio

n
, Y

o
k
o
h
am

a N
atio

n
al U

n
iv

ersity, 
 

*
*
 R

eg
u
lar m

em
b
er, In

stitu
te o

f U
rb

an
 In

n
o
v
atio

n
, Y

o
k
o
h
am

a N
atio

n
al U

n
iv

ersity
 

*
*
*
 R

eg
u
lar m

em
b
er, Y

o
k
o
h
am

a N
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n
al U

n
iv

ersity
 

E
-M
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k

am
i-sarik
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t@

y
n

u
.jp

 

M
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F
ig

u
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C

o
m

u
n

a1
 an

d
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etro
cab

le 

(S
o

u
rce o

f m
ap

: A
lca

ld
ia d

e M
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ellin
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la
n
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D
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o

ca
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F

ig
u
re-4

 sh
o

w
s th

at w
o

m
en

 are lik
ely

 to
 u

se M
etro

cab
le

 fo
r co

m
m

u
tin

g
 m

o
re th

an
 m

en
. 

F
ig

u
re-5

 sh
o

w
s th

e classificatio
n

 b
y
 th

e acad
em

ic b
ack

g
ro

u
n
d
, w

h
ich

 rev
eals th

at th
e p

ercen
tag

e 

o
f M

etro
cab

le u
sers is th

e h
ig

h
est in

 th
e g

ro
u
p
 w

h
o
se fin

al acad
em

ic h
isto

ries are ju
n
io

r h
ig

h
 

sch
o
o
l. S

o
 it can

 b
e said

 th
at p

eo
p

le w
h

o
se th

e lev
el o

f th
e acad

em
ic b

ack
g
ro

u
n
d
 is relativ

ely
 lo

w
 

b
u
t n

o
t th

e lo
w

est ten
d

 to
 u

se M
etro

cab
le as a co

m
m

u
tin

g
 m

o
d
e. In

 ad
d
itio

n
 to

 th
eir d

irect 

in
flu

en
ces 

to
 
th

e 
u
se 

o
f 

M
etro

cab
le, 

th
ese 

ch
aracteristics 

m
u
st 

b
e 

related
 
to

 
th

eir 
jo

b
 
an

d
 

w
o
rk

p
lace. 

In
 case o

f a co
m

p
ariso

n
 th

e ty
p
e o

f 

o
ccu

p
atio

n
 

(F
ig

u
re-6

), 
rem

ark
ab

le 

ten
d
en

cy
 

is 
th

at 
L

ab
o
rers 

an
d
 

serv
ice 

staffs are m
o
re lik

ely
 to

 u
se M

etro
cab

le 

th
an

 o
th

er jo
b
s. It is assu

m
ed

 th
at p

eo
p
le 

w
h
o
 d

o
 m

an
ag

em
en

t o
r p

ro
fessio

n
al w

o
rk

 

su
ch

 as teach
er n

ev
er u

se M
etro

cab
le to

 g
o
 

to
 w

o
rk

 in
 sp

ite o
f th

eir h
ig

h
 in

co
m

e. T
h
is 

resu
lt 

is 
so

m
eh

o
w

 
related

 
to

 
th

e 
w

o
rk

 

p
lace, car o

w
n
ersh

ip
, an

d
 w

illin
g
n
ess to

 

u
se o

th
er tran

sp
o
rtatio

n
s. 

 M
an

y
 resid

en
ts o

f C
o

m
u

n
a1

 w
o

rk
 in

 C
o
m

u
n
a1

, 1
0
, an

d
 1

4
. T

h
e au

th
o
rs classified

 th
e p

eo
p
le 

w
h
o
 w

o
rk

 in
 C

o
m

u
n

a1
 in

to
 tw

o
 g

ro
u

p
s: o

n
e is self-e

m
p
lo

y
ed

 w
o
rk

ers, an
d
 th

e o
th

er is w
o
rk

ers 

w
h
o
 p

ick
 u

p
 g

arb
ag

e o
r ru

n
 stalls. N

am
ely, th

e fo
rm

er g
ro

u
p
 w

h
o
 w

o
rk

 th
ere an

d
 d

o
 n

o
t n

eed
 to

 

u
se M

etro
cab

le co
n
tain

s a d
isp

arity
 o

f in
co

m
e lev

el. C
o
m

u
n

a1
0
 is a d

o
w

n
to

w
n
 area th

at h
as m

an
y
 

in
d
u
stries th

ere. C
o

m
u

n
a1

4
 is a lu

x
u

ry
 resid

en
tial area th

at co
n
tain

s d
istrict o

f h
ig

h
-en

d
 sh

o
p
p
in

g
 

cen
ters. T

h
ere are a lo

t o
f tran

sp
o
rtatio

n
 

m
o
d
es fo

r g
o
in

g
 to

 C
o
m

u
n
a 1

0
, b

u
t th

e 

m
o
st p

o
p
u
lar o

n
e is m

icro
b
u
s, fo

llo
w

ed
 b

y
 

p
riv

ate cars. T
h
erefo

re, o
n
ly

 a few
 p

eo
p
le 

u
se M

etro
cab

le (F
ig

u
re-7

). O
n
 th

e o
th

er 

h
an

d
, th

ey
 can

 easily
 access to

 C
o
m

u
n
a1

4
 

an
d
 

o
th

er 
areas 

b
y
 

train
, 

an
d
 

th
ey

 
u
se 

M
etro

cab
le as a feed

er m
o
d
e to

 th
e train

. 
 

 

A
cco

rd
in

g
 to

 th
e classificatio

n
 o

f 

m
o
n
th

ly
 

in
co

m
e 

o
f 

th
e 

h
ead

 
o
f 

h
o
u
seh

o
ld

 (F
ig

u
re-8

), th
e g

ro
u
p
 w

h
ich

 

h
ig

h
ly

 
u
se 

M
etro

cab
le 

is 
6
0
0
,0

0
0
 

–
 

6
5
0
,0

0
0
 p

eso
s p

er m
o
n
th

. It lo
o
k
s th

at 

th
e lo

w
est an

d
 h

ig
h
est g

ro
u
p
 d

o
 n

o
t 

ten
d
 to

 u
se it. 

 

 

  
4
.3

 K
ey

 fin
d

in
g
s 

In
 
su

m
m

ary, 
th

ese 
resu

lts 
sh

o
w

 
th

at 
th

ere 
is 

a 
sp

atial 
lim

it 
o
f 

u
sin

g
 
M

etro
cab

le 
as 

a 

co
m

m
u
tin

g
 m

o
d

e, w
h

ile in
 case o

f o
th

er trip
s th

ere is n
o
t stro

n
g
 lim

it o
f u

sin
g
 it. A

ctu
ally, p

eo
p
le 
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r

O
ffice

 w
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e
r

S
a

le
s sta

ff

S
e
cu

rity
 s

ta
ff

S
e
rv

ice
 sta

ff

T
ra

n
s
p

o
rta

tio
n

 s
ta

ff

C
o
m

m
u

n
ica

tio
n

 s
ta

ff

u
s
e

n
o
t u

s
e

F
ig

u
re-6

 
 

T
y
p

e o
f o

ccu
p

atio
n

 an
d
 u

se o
f 

M
etro

cab
le 

2
1
2

1
4

4
7
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7
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u
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e
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s
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~
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8
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0
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0
 p

e
so

/m
o
n

th
)

u
s
e

n
o
t u

s
e

F
ig

u
re-7

 
 

W
o

rk
p

lace an
d

 u
se o

f M
etro

cab
le 

F
ig

u
re-8

 
 

In
co

m
e lev

el an
d

 u
se o

f M
etro

cab
le 
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w
h
o
 liv

e far fro
m

 th
e statio

n
s u

se it fo
r o

th
er trip

s m
o
re th

an
 th

o
se w

h
o
 liv

e clo
se to

 th
e statio

n
s. 

 

It is also
 clear fro

m
 so

cio
-eco

n
o

m
ic asp

ect th
at p

articu
lar g

ro
u
p
s su

ch
 as w

o
m

an
, lo

w
 lev

el 

o
f acad

em
ic b

ack
g
ro

u
n

d
, an

d
 lab

o
rer o

r serv
ice staff ten

d
 to

 u
se M

etro
cab

le fo
r co

m
m

u
tin

g
 m

o
re 

th
an

 o
th

er g
ro

u
p

s. T
h

e co
m

p
ariso

n
 o

f th
e d

ifferen
t in

co
m

e g
ro

u
p
s sh

o
w

s th
at th

e lo
w

est an
d
 

h
ig

h
est g

ro
u

p
 d

o
 n

o
t ten

d
 to

 u
se it. T

h
erefo

re it is assu
m

ed
 th

at p
eo

p
le w

h
o
se eco

n
o
m

ic co
n
d
itio

n
 

is o
n
 th

e b
o

rd
er lin

e w
h
ich

 th
ey

 can
 affo

rd
 to

 b
u
y
 an

d
 m

an
ag

e th
eir v

eh
icles ten

d
 to

 stick
 to

 u
se 

th
em

.  

5
. R

ela
tio

n
sh

ip
 b

etw
een

 u
se

 o
f M

etro
ca

b
le a

n
d

 in
co

m
e in

crea
se

 

In
 2

0
1

6
, th

e m
in

im
u

m
 w

a
g
e o

f C
o
lo

m
b
ia in

creased
 b

y
 2

.0
8
 tim

es co
m

p
ared

 w
ith

 th
at o

f 

2
0
0
3
 
1

). E
sp

ecially
 in

 M
ed

ellin
, th

e av
erag

e in
co

m
e o

f th
e h

ead
 o

f h
o
u
seh

o
ld

 in
 2

0
1
5

 in
creased

 

b
y
 2

.2
0
 tim

es co
m

p
ared

 w
ith

 th
at o

f 2
0
0
3
 

1
). In

 case o
f C

o
m

u
n
a1

, th
e sam

p
led

 h
ead

s o
f th

e 

h
o
u
seh

o
ld

s earn
 7

3
9

,6
9

7
 p

eso
s in

 av
erag

e. T
h
at in

creased
 b

y
 2

.4
9
 tim

es m
o
re th

an
 th

at o
f 2

0
0
3
 

(2
9
6
,7

5
9
 p

eso
s). It m

ean
s th

at after M
etro

cab
le lau

n
ch

ed
, th

e eco
n
o
m

ic co
n
d
itio

n
 o

f C
o
m

u
n
a1

 

h
as im

p
ro

v
ed

 m
u

ch
 m

o
re th

an
 th

e d
o

m
estic o

r city
 eco

n
o
m

ic g
ro

w
th

. 
 

T
h
e 

au
th

o
rs 

d
iv

id
ed

 
sam

p
les 

b
y
 

th
e 

u
tilizatio

n
 

o
f 

M
etro

cab
le 

an
d
 

co
m

p
ared

 
th

e 

av
erag

e 
in

co
m

e 
o
f 

each
 
g
ro

u
p
. T

ab
le

-1
 
rev

eals 

th
at p

eo
p
le w

h
o
 u

se M
etro

cab
le relativ

ely
 earn

 

less b
o
th

 in
 2

0
0
3
 an

d
 2

0
1
6
 th

an
 th

o
se w

h
o
 d

o
 n

o
t 

u
se it, b

u
t th

e rate o
f in

crease is m
u
ch

 h
ig

h
er. 

M
o
reo

v
er, th

at d
ifferen

ce o
f th

e rate in
 o

th
er trip

s 

is m
o
re th

an
 th

at in
 co

m
m

u
tin

g
. 

 6
. C

o
n

clu
sio

n
 

T
o
 su

m
 u

p
, th

is research
 id

en
tified

 th
at th

ere is a sp
atial an

d
 so

cio
-eco

n
o
m

ic ten
d
en

cy
 to

 u
se 

M
etro

cab
le. T

h
e ex

ten
t o

f th
e u

se o
f M

etro
cab

le as a co
m

m
u
tin

g
 m

o
d
e is lim

ited
. H

o
w

ev
er, 

p
eo

p
le u

se it as a m
o

d
e o

f o
th

er trip
 p

u
rp

o
ses ev

en
 if th

ey
 liv

e far fro
m

 th
e statio

n
s. It tu

rn
ed

 o
u
t 

th
at w

o
m

an
, lo

w
 lev

el o
f acad

em
ic b

ack
g
ro

u
n
d
, an

d
 lab

o
rer o

r serv
ice staff ten

d
 to

 u
se M

etro
cab

le 

fo
r co

m
m

u
tin

g
 m

o
re. T

h
is resu

lt is related
 to

 th
e w

o
rk

p
lace, an

d
 also

 to
 th

e so
cio

-eco
n
o
m

ic 

en
v
iro

n
m

en
t lik

e car o
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