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Bogota’'s context:

Bogota city (in 2018):
* 7.42 million people

Low-income households (66%),
medium (28%) and high (6%)
19,000 inh/km? in average
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Activities location:
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Mobility:

Therichest people
make about 76%
more trips to work
than the poorest.

And travel
faster...

Average travel time [min]




The project area

Ciudad Bolivar. UPZ EI Lucero 155,380 inh, 28% workers and 43% students. 41,890
HH. 0.07 car/HH. Average HH income US380. Trips/inh: 2.05/day. Modal share:
car/moto 4%, PT 37%, walk/bike 58%. Average travel time: 80 min (14 min active

transport).
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Inauguration - j
December
2018
Q Passengers/day
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Social urbanism
16 urban projects

.......
v

Local markets

Program to support
physical improvements
to homes

Project to reduce
geomorphological hazards

Community centers

Citizen service office
(Super CADE)

Facilities for recreation and
cultural activities

Tourism Office




Aims

To assess the effects of TransMiCable’s

Implementation on:

Environmental and social
determinants of health
(transport, micro-
environment pollution)

Physical activity

Health outcomes
(health-related quality of life,
victimization, homicides)

To use citizen science by the
people and Ripple effects
mapping, in order to identify
barriers and facilitators of
livability that could affect the
health in the study population.



Natural experiment

Municipalities

—— Main roads

Details: Sarmiento et

o
Yo

Ciudad Bolivar

Leyenda

@ conexion con BRT

A Portales de BRT

D Buffer de 800 metros
- Parques

@ Estaciones de TransMiCable

an Cristobal

Intervencion:

Microambientes de transporte Ciudad Bolivar

Intervention:
Ciudad Bolivar

27
Blocks: 225

Population:
229,216

Neighborhoods:

Control:
San Cristébal

@ Neighborhoods:
2

7
Blocks: 228

Population:
108,645

Microambientes de transporte

Informal

Alimentador

s SITP Zonal

- Muestra de la encuesta TrUST

Source: IDECA, 2019
ArcGIS 10.5



Quantitative methods
Instruments for data collection

Household surveys

Transport diaries

Monitors of personal exposure to fine particulate matter (PM2.5), equivalent Black
Carbon (eBC), and Carbon Monoxide (CO) in transport micro-environments (public
buses, informal transport, TransMiCable, and pedestrians)

Accelerometers GT3X GT3X+

A System for Observing Play and Recreation in Communities (SOPARC)

Data analysis

Difference-in-differences methods

Discrete choice modelling

Structural equation modelling and Multiple Indicators and Multiple Causes models
Logistics and OLS models

Monte Carlo Simulation to estimate the mean inhaled dose per mandatory
multimodal trip, that generates synthetic travel times



Results




Sample

Baseline

82%

Response
rate

Follow-up

Acce
647

App
192

Acce
425

App
178

Households-Adults

2052/7571

Stated
Ciudad preferences
Bolivar 343
1031 Travel
diaries
306
Stated
Ciudad preferences
Bolivar 303
824 Travel
diaries
191

San Cristobal
1021

San Cristobal

853

Acce
524

App
109

Acce
424

App
263



Characteristics of the study
population

Characteristics Intervention Control
Age Age 459 (18.) 444 (174) 0.095
.............................................................................. Male347%385%
Sex ............................................................................................................................................................................................................................................................. 0098
Female 65.3% 61.5%
......................................................................... Elementaryschool406%283%
- orless
. - High school 43.4% 52.4%
Education <0.001
College 15.7% 24.4%
..... Post-graduateOZ%OZ%
......................................................................... s1m|n|munwage529%359%
Income ($280 USD) <0001

>Tminimunwage 47.1% 64.1%
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Transport
Modal share of trips

Public transport
TransMiCable
Active-public
Informal-public
Private-public

Private

Ciudad Bolivar

p-value <0.00]
3,8%

2,6%

6,4% 8,3% .

11,9% — ~—46,7%
21,6% —
-~ 61,5%
23,7%
™ San Cristobal 17% ey
| p-value: 0.398 -
2,5% — 2,6%
10,2% —.
20,4% —
22,6% ——
- 62,5%

“—67,4%




Reasons for using or not using
TransMiCable in Ciudad Bolivar

Safety 5,3%

Time1,7%

. Time-Safety
Reasons to 41,9%
se TMC
Interest 19,6% u
Access 215%
Time 6,6%
Interest 6,6% =
Cost 9, 7%
Reasons Access 48,0%
not to use
T™MC
Fear 29,1%

(heights)



Average travel time for
TransMiCable users decreased

Females: -11.8 min
Males: -31.9 min

160 -21.6 (-15.0%)
\

170
160 f |
150
140
130

Females: -3.8 min
Males: -17.8 min

"q”: 120 -10.6 (-12.0%)
5 110 A
< 100 " . .
S Females: -13.8 min Females: 5.8 min
> 90 Males: -17.2 min Males: 2.9 min
E B8O
= 70
0 -15.5 ( -43. 9%)
5 4.4 (21 5%)
40
30
20
. T -
T0 T1
p-value 0.005 0.056 <0.001 0.008

M Total I Vehicle M Wait B Walk
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99 micro-enviroment trip measurements on baseline
112 micro-Environment trip measurements on follow-

up

GPS

ACELEROMETER

DUSTTRAK I
(PMy5)

MICROAETH
WS

PEM (PM,¢)

DELTAOHM (CO.CO,)

Concentrations of PM2s, eBC
and CO in transport micro-
environments

Inhaled dose of PM2s5 eBC and
CO in transport micro-
environments

Inhaled dose per trip in
transport
microenvironments — Monte
Carlo simulation
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Personal exposure to contaminants in
transport microenvironments in Ciudad Bolivar

Base line
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Inhaled dose of PM, . eBC and CO

IN transport micro-environments

Details: Morales et al.
(2023)
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Quallty of life a
well-being




Health-related quality of life increased
INn the female population of Ciudad Bolivar

100

90 P=0.01 P=0.28 P=0.72 P=0.26
* * { : \ A { : \
70 ‘ 64.2  66.3 ' \ 620 64.6
o0 518 g 533 527
50
40
30
20
10

0

10 Mujeres 10 Hombres, 10 Mujeres, 10 Hombres,,
Ciudad Bolivar San Cristébal
. Females Diff-Diff Females 529 p=0.02 * Analysi; adju_sted for marital status, education and income for age,
occupation, distance to BRT and slope

. Males Diff-Diff Males -2.79 p=0.33



Time use
Gender gaps before the project

Compared to man, before the project women tend to:
O Work

@ ) | less
Exercise | - ‘ g
less

\ 4

Gender
gap




Time use
After the project

Result Effect on the

gap
They participate more in paid
work and for longer time Decrease
They spend more time
studying
They exercise more
No gap

They do more leisure activities




Social capital

Social capital score distribution and probability of using
TransMiCable (ceteris paribus)

* Increasing social capital by 10% and
20% increases the mean probability
of using TransMiCable by 3.9% and
7.5%, respectively.

* Results suggest that social capital
iInfluences the demand of new public
transport infrastructure.

 Facilitating the development of social
groups and improving the trust on
Institutions could incentivize the use
of the new infrastructure.
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Su bjective We"-being * Participation in leisure

activities has the highest

Findings iti

S positive effect on SWB

Details: Guzman et al. Objective attributes

(202;3_) "_—__—__-—___—:

L_El"-"' E_l_! | Traveltime * Transport affordability
| and travel time have

Iw] | affordability | negative effects on

’ _|Satisfaction with a domain satisfaction with
Perceived attributes s hittead transport and, indirectly,
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SWB

7 * Interpersonal trust
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. TransMiCable and its urban transformations is
Conclusions an example of a potential inclusive, sustainable
and healthy intervention

« Interventions in public transportation generate
benefits that go beyond mobility.

- TransMiCable had short-term effects on:
« Reduction in travel time

« Satisfaction with transport, well-being and the
physical environment

* The levels of physical activity in cable car users
are higher than for users of other modes of
transport, but no changes of physical activity
were observed

 Females observed performing moderate or
vigorous physical activity increased in the
lHlimani park

« Higher satisfaction with parks availability, but
insecurity and drug use in parks continues to
be a barrier for livability




Conclusions

Reduction in exposure and inhaled dose of PM, ¢,
eBC, and CO per trip

Increased health-related quality of life in females

 The implementation of the cable car and its urban

trasnformation could contribute to reduce stigma of
the zone
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* True partnerships between academia, the
community and policymakers have the potential to
provide a better understanding of programs and will

help to replicate urban interventions aimed at
sustainability and equity.
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