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ABSTRACT 1 

The area of influence of a bus rapid transit station, or the distance people are willing to 2 

walk to transit, is commonly limited to a fixed radius without considering how certain variables, 3 

such as street connectivity, might determine irregular regions of influence. The objective of this 4 

project was to determine these variables for Bogotá’s bus rapid transit system. Socioeconomic 5 

and trip related data were collected from Bogotá’s 2011 mobility survey. 1,220 surveys were 6 

analyzed. This information, along with other data related to the context of the stations collected 7 

through geographic information systems and other sources, was evaluated through an ordinary 8 

least squares regression. Variables such as distance to the city center, each station’s type of 9 

access, the number of bus routes offered by a station, the type of station, the similarity between 10 

each walking route and the straight line distance between origin and destination were found to be 11 

statistically significant. From the methodology used, it was concluded that socioeconomic 12 

conditions such as income, gender and age do not influence the distance walked to and from the 13 

BRT stations. However, urban features related to a grid-like street arrangement, a high 14 

population density and pedestrian friendly characteristics were proven to influence in this 15 

distance. Results have limitations regarding attributes specific to the routes walked by users, 16 

actual density, mixed land use, security perception and biases associated with the assumptions 17 

taken to determine the routes. Future research could be developed in the area of connectivity 18 

measures and the influence of pedestrian infrastructure in walking to transit. 19 
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INTRODUCTION 1 

Nowadays, bus rapid transit systems in the world are mostly used in developing countries to 2 

improve the quality of public transport in major cities, as described by Wright and Hook in their 3 

Bus Rapid Transit Planning Guide (1). Exclusive lanes, stations with metro-type characteristics, 4 

high capacity vehicles and prepayment of fares are some of the benefits taken from rail systems 5 

and applied to a motorized system like bus rapid transit (1). It has been proven that the system 6 

promotes the development not only of the surroundings but also of the city in general (2). BRTs 7 

are designed under an assumption of accessibility that can be determined by variables that are 8 

unknown or are not taken into account (1) (3) (4). Today, the area of influence of a bus rapid 9 

transit station is commonly estimated as a circle of 500m in radius measured from the station, 10 

without considering variables in the environment of the location that can significantly affect the 11 

distance that users are willing to travel to access the system. 12 

Among the projects related to the accessibility of bus rapid transit systems in the world, 13 

designs for access from external feeder routes can be found for people in wheelchairs, 14 

representing a population between 7% and 10% of total the population in developing countries 15 

(5). Other studies evaluate the value of accessibility (6), how bus rapid transit service quality is 16 

directly related to its accessibility (7) and the relationship between the distribution of 17 

accessibility patterns and socioeconomic strata (8). Additionally, studies have been done in terms 18 

of accessibility at the stage of planning and design of a bus rapid transit system (9) and in terms 19 

of the distances and walking times to this type of system (10).  Also, research has been done 20 

concerning how the environment around the stations of the network Atlanta Rapid Transit 21 

(MARTA) make people walk to access this type of transport network (4).  22 

Tacha and Paez (11) compared two GIS methodologies for describing the radii of 23 

influence of a station. Although this study contributed to understanding better the limitations of 24 

applying a simple buffer around each station, it did not provide information of a realistic 25 

walkable area for each station in Bogotá. Therefore, and to our knowledge, no such research has 26 

been done for Bogotá’s BRT. This investigation uses regression analysis from a large travel 27 

survey to provide an approximation of the area of influence of stations in Bogotá’s BRT system. 28 

LITERATURE REVIEW 29 

The area of influence of a bus stop in a public transportation system is defined as the space 30 

around the centroid of a station from where people access the system through this particular stop 31 

as defined by Chalermpong and Wibowo in Transit Station Access Trips and Factors Affecting 32 

Propensity to Walk to Transit Stations in Bangkok, Thailand (1). Although they can be defined 33 

according to the mode used, it has been found that the most important mode for accessing transit 34 

is to walk, as described by Hsiao, Sterling and Weatherford in Use of Geographic Information 35 

System for Analysis of Transit Pedestrian Access (1). However, such areas are defined with 36 

fixed distances from stations or regular polygons, which do not take into account possible 37 

variables that can alter these shapes. 38 

Despite the importance of walking access to stations and work that relates the context of 39 

this with the propensity to walk towards them, today’s areas of influence are still determined as a 40 

fixed distance from the center of stations, without taking into account the variables that have 41 

been found to affect how much a user is willing to walk given a particular situation. It has been 42 

found, for example, that variables such as the connectivity of the streets around the stations, 43 
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population density and mixed land use increase the percentage of people who walk to the Atlanta 1 

Rapid Transit Network (4). TABLE 1 shows the variables evaluated in various studies to 2 

determine their influence on walking access to transit and the statistically significant variables in 3 

the models. The first investigation does not correspond to the distance as such but to the number 4 

of users accessing the system. 5 

 6 

TABLE 1  Statistically Significant Variables in Other Research  (1) (3) (4) (12) (13) 7 

 8 
 9 

Among the connectivity variables, a compound connectivity can be found.  It is defined 10 

by two main concepts. The first one is called metric reach. It is defined as the total length 11 

accessible from a street segment moving in all directions with a predetermined distance threshold 12 

(4). The second one is called directional range. It is defined as the total length accessible from a 13 

street segment without changing more than a certain number of directions (4). The compound 14 

connectivity is the product of dividing the metric reach by the directional range (4). The 15 

definitions of both concepts can be seen in FIGURE 1. 16 

Authors Transport System Place (City – Country) Evaluated Variables
Statistically Significant 

Variables

(Estupiñán & Rodríguez, 

2008)
BRT Bogotá - Colombia N.A.

Transit supply, walking 

support, car barriers, 

security, connectivity

(Jiang, Zegras, & 

Mehndiratta, 2012)
BRT Jinan - China

Corridor type, transitivity, 

density gradient, station 

function, road length, 

distance to city center, 

number of bus lines in the 

station.

Corridor type, density 

gradient, station function, 

distance to city center.

(Ryan & Frank, 2009) Bus Service San Diego – USA

Level of service, residential 

density, retail, intersection 

density, mixed land use.

Residential density, retail, 

intersection density, mixed 

land use.

(Yang, Yan, Xiong, & Liu, 

2013)
Train System Beijing – China.

Architectural design, 

lighting, landscape, 

shadows, sidewalk barriers, 

vehicle congestion, 

frequency and difficulty of 

intersections, signs. 

Frequency and difficulty of 

intersections, vehicle 

congestion.

(Özbil & Peponis, 2012) Train System Atlanta – USA.

Mixed entropy use index, 

parking lots, number of 

trains in rush hour, number 

of feeder routes, station 

structure, accessibility, 

density, connectivity.

Mixed entropy use index, 

density, connectivity. 
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1 

 2 

 3 
FIGURE 1  Connectivity Variables. (4) 4 

 5 

According to Yiang, Zegras and Mehndiratta (1), another connectivity variable used 6 

refers to the directness of the walking routes at each station s, ds, defined by the following 7 

equation: 8 

 9 

ds =
1

N
∑

ws
n

ls
n

N

i

 

where ws
n equals to the user 𝑛 walking distance to station s, ls

n equals to the straight line distance 10 

between the user 𝑛 origin of the trip and station s and N equals the total number of respondents 11 

in station s (1). 12 

In all approximations to calculate the area of influence, the evaluated variables and the 13 

significant ones differ based on the city they are applied to. Therefore, an evaluation for every 14 

city is necessary. 15 
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METHODOLOGY 1 

In order to obtain the necessary information to find the relationships between the evaluated 2 

variables and the willingness to walk in Bogotá’s BRT, a citywide 2011 mobility survey was 3 

used. The survey was based on households where each member of the household older than five 4 

years old was interviewed about the trips he or she did the day before. These surveys were 5 

conducted under a temporary contract between the transport consultancy Steer Davies Gleave 6 

and Colombia’s National Consulting Center to depict Bogotá’s urban mobility (14). The survey 7 

covered Bogotá’s urban area and 17 towns in its area of influence (14).  8 

The information collected in the survey was organized into a database of four modules, 9 

which match the four modules of the physical application form of the survey (15). The first 10 

module is module A, and it describes the features in each of the 15,592 households surveyed 11 

(15). From this module, only the income information was used. The second module is module B, 12 

and it defines the characteristics of each of the 58,313 household members older than five years 13 

old (15). From this module, only gender and age information was used. The third module is 14 

module C, and it describes the vehicles in all 7,770 households with at least one motorized 15 

vehicle (15). No information from this module was used. The fourth and last module is module 16 

D, and it describes the 100,846 trips in total made by the members of the households surveyed 17 

(15). 18 

 The income information in module A, the age and gender in module B and the 19 

information in module D was collected in the following manner. Each household member was 20 

requested to select between the nine ranges of income shown in TABLE 2. From each member 21 

of the household, gender and age in years was demanded. For each trip, each member had to 22 

answer the purpose of it from the options in TABLE 3. Each trip was divided into a maximum of 23 

five stages, and, for each stage, the member had to answer which mode of transport he or she had 24 

used as well as the place where he or she finished each stage.  25 

 26 

TABLE 2  Ranges of Income in Colombian Pesos (15) 27 

 28 

1 0–535,600

2 535,601–1,200,000

3 1,200,001–2,000,000

4 2,000,001–2,800,000

5 2,800,001–4,000,000

6 4,000,001–5,500,000

7 5,500,001–8,000,000

8 More than 8,000,000

9 N.A.
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TABLE 3  Trip Purpose (15) 1 

 2 
 3 

When analyzing the modes in which the members of each household had travelled, there 4 

were no walking modes in the stages in between. To solve this, it was assumed that, if a member 5 

had used bus rapid transit in the first or in the last stage of his or her trip, he or she had accessed 6 

the system by walking. 7 

Each household member was asked to describe the trips he or she had made the day 8 

before in the same order in which the trips had been done. Since each member had to say the 9 

place where he or she was going for each trip, the origin of every trip for the cases where the 10 

people had used the BRT in the first stage of their trip could be found by looking at the 11 

destination of the previous trip. This could not be done for the first trip a person had done during 12 

the day. For the cases where the BRT was the mode in the last stage of the trip, there was no 13 

problem with getting the location, because, for every stage, each person was asked where he or 14 

she had finished that stage of his or her trip. 15 

For example, in FIGURE 2, we can see the trip stages done by one of the people who 16 

answered the survey. In this case, the person had done two trips the day before. Each trip was 17 

made up of two stages and all of the stages had been done in the BRT. In the diagram, it can be 18 

seen that the origin of the first trip is not known. The first piece of information obtained 19 

corresponds to the boarding station of the first stage of the first trip. The second piece of 20 

information corresponds to the output station of the first stage of the first trip, which is also the 21 

boarding station of the second stage of the first trip. Later on, the output station of the second 22 

stage of the first trip is found, followed by the destination of the first trip, which is the origin of 23 

the second trip. Afterwards, the boarding station of the first stage of the second trip is acquired, 24 

followed by the output station of the first stage of the second trip, which is also the boarding 25 

station of the second stage of the second trip. Finally, the output station of the second stage of the 26 

second trip is obtained, followed by the destination of the second trip.  27 

The diagram in FIGURE 2 only exemplifies the case of an individual who had done two 28 

trips the day before, each trip with two stages. The individual could have done one trip or five 29 

trips instead of only two and each trip could have been composed of one stage or up to five 30 

stages. Also, each trip could have had a different number of stages. Regardless of the number of 31 

trips or the number of stages, the information of the trip of each individual was obtained through 32 

the same structure.  33 

1 Work

2 Work issues

3 Study

4 Medical appointment

5 See someone

6 Go back home

7 Pick up/ leave someone

8 Pick up/ leave something

9 Eat/ Drink

10 Shopping

11 Errands

12 Recreation

13 Looking for work

77 Something else
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 1 
FIGURE 2  Trip Stages in the Survey. 2 

 3 

When analyzing the trip information structure in the database, it was found that the 4 

output station of the first stage of every trip every individual had made was missing. In the 5 

example shown in FIGURE 2, the output station of the first stage of the first trip, corresponding 6 

to numeral III, and the output station of the first stage of the second trip, corresponding to 7 

numeral IX, was missing. So, the only information obtained from the database was the boarding 8 

station of the first stage of every trip other than the first trip of every individual. This included 9 

the corresponding destination of the trip before and the output station of the final stages of every 10 

trip, except the trips that were made up by only one stage, with the corresponding trip 11 

destination. 12 

 For example, in FIGURE 2, the only information obtained was the boarding station of 13 

the first stage of the second trip (numeral VII) with the destination of the trip before (numeral 14 

VI), the output station of the second stage of the first trip (numeral V) with the destination of the 15 

trip (numeral VI) and the output station of the second stage of the second trip (numeral XI) with 16 

the destination of the second trip (numeral XII). If the first trip in FIGURE 2 was made up by 17 

only one stage, then the output station of the only stage of the first trip would not have been 18 

taken, since this information was missing. The same would happen if the second trip followed 19 

the same structure.  20 

The destinations associated with the boarding and output stations were mostly addresses. 21 

A few of the destinations were popular locations in the city, such as universities and malls. The 22 

addresses of these popular locations had to be found. However, the addresses were not 23 

georeferenced. In order to analyze these destinations, the coordinates had to be obtained. To 24 

solve this, a special program was used. Yet, the input address had to be in a specific format that 25 

none of the addresses in the survey had. The format of every address had to be changed, and the 26 

coordinates of almost all the destinations were obtained. Addresses registered as destinations that 27 

did not exist had to be eliminated.  28 

I) Boarding 
Station Stage 1 

Trip 1 
II) Stage 1 Trip 1 

III) Output 
Station Stage 1 

Trip 1 - 
Boarding 

Station Stage 2 
Trip 1 

IV) Stage 2 Trip 1  

V) Output 
Station Stage 2 

Trip 1 

VI) Destination Trip 1 - 
Origin Trip 2 

VII) Boarding 
Station Stage 1 

Trip 2 

VIII) Stage 1 Trip 2 

IX) Output 
Station Stage 1 

Trip 2 - 
Boarding 

Station Stage 2 
Trip 2 

X) Stage 2 Trip 2 
XI) Output 

Station Stage 2 
Trip 2 

XII) Destination Trip 2 
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After having all the destinations’ coordinates from which the bus rapid transit users had 1 

walked to the stations and vice versa, the process of selection of the stations began. For this 2 

process, three variables were taken into account: the number of people surveyed in each station, 3 

the type of entrance of the station and the kind of station.  4 

 For the number surveyed, the share of people walking to and from the stations compared 5 

to the total number of users surveyed in each station was taken into account to see if the number 6 

of surveys was statistically significant. That was done using the population of the sample or the 7 

number of people who came in and out of each station every day. This value was estimated by 8 

dividing the number of daily passengers in the system (1,700,000) by the number of stations 9 

(116). The volume of trips in each station is different but this information was not provided when 10 

requested. In addition to this, a significant change among the populations of each station does not 11 

imply a significant change in the sample needed, as will be proven later.  12 

 The type of entrance was taken into account by establishing if a user had to access the 13 

system through a footbridge or if he or she accessed the system through a zebra crossing. This 14 

was determined by the station where he or she had accessed the system. The type of entrance is 15 

directly related with the corridor type evaluated in Jinan, China to determine the variables that 16 

affect walking to transit in this city’s BRT (1). It defines the two main walking environments 17 

around the BRT lines in Bogotá.  18 

For the kind of stations the bus stops were divided into three types: terminal, typical and 19 

transfer. Terminal stations were the ones were the buses finish their travel. Transfer stations were 20 

the ones were the users could switch between bus lines. At the time of the survey, Bogotá’s BRT 21 

lines were: Caracas, Autonorte, Suba, Calle 80, NQS Central, Américas, NQS sur, Caracas Sur/ 22 

Usme and Eje Ambiental. Any station that could allow a change between any of these lines was 23 

considered a transfer station. If the station was not a transfer or a terminal station, it was a typical 24 

station. This division was made in order to exemplify each station’s function and to study how it 25 

influences the distance Bogotá’s BRT users are willing to walk to access the stations.  26 

 After taking into account all these variables, six stations were selected: Portal Norte 27 

(terminal station, footbridge), Calle 100 (typical station, footbridge), Calle 63 (typical station, 28 

zebra crossing), Las Aguas (terminal station, zebra crossing), Avenida Jimenez (transfer station 29 

between Américas and Caracas, zebra crossing) and Ricaurte (transfer station between NQS 30 

Central and Américas). Being transfer stations, Ricaurte and Avenida Jimenez stations count 31 

with two entries, one for each line. Both entries are zebra crossings for Avenida Jimenez, but 32 

Ricaurte has a zebra crossing for Américas and a footbridge for NQS Central. Its users had to be 33 

classified between these two categories.  34 

 For selecting these six stations, all of the stations were organized according to the number 35 

of people surveyed that used the BRT and accessed or left the system by walking, following 36 

previous assumptions. Two stations of each kind (transfer, typical and terminal) had to be 37 

selected: one with a footbridge entrance and another one with a zebra crossing entrance. In 38 

addition to that, the sample size of each station had to be statistically significant, which means 39 

that the number of surveys needed (the last field in TABLE 4) to reach a statistically significant 40 

sample must be negative. The stations with the highest number of those surveyed who had 41 

accessed the BRT by walking and that matched these conditions had to be selected.  42 



Andrés Cáceres  10 

 

TABLE 4  Station Selection 1 

 2 
  3 

 In TABLE 4, it can be seen that the approach used in order to estimate the population of 4 

the sample was the division of the daily number of trips by the number of stations in spite of the 5 

fact that each station has a different volume of trips. A second approach consisting of 6 

multiplying the daily number of trips by the share of the total number of surveys each station had 7 

was done. The differences between both sample sizes and the number of surveys needed to have 8 

statistically significant samples are minimal. The results can be observed in TABLE 5. The data 9 

in the columns “population estimate 1”, “sample size 1” and “number of surveys missing 1” in 10 

this table correspond to the first approach. The data in the remaining columns correspond to the 11 

second approach.   12 

Station 

Code
Station

Entrance Type 

(Footbridge or 

Zebra crossing)

Station 

Type

Total 

surveyed

Total surveyed 

that accessed 

walking

Population 

estimate 1

Walking 

share

Sample 

Size 1

Number of 

surveys 

missing 1

91 AV. JIMÉNEZ Zebra crossing Transfer 573 359 14,655 62.65% 351 -222

100 CL. 63 Zebra crossing Typical 294 263 14,655 89.46% 144 -150

98 MARLY Zebra crossing Typical 343 260 14,655 75.80% 277 -66

102 CL. 72 Zebra crossing Typical 340 257 14,655 75.59% 278 -62

12 CL. 100 Footbridge Typical 306 253 14,655 82.68% 217 -89

97 CL. 45 Zebra crossing Typical 260 221 14,655 85.00% 193 -67

115 MUSEO DEL ORO Zebra crossing Typical 246 213 14,655 86.59% 176 -70

116 LAS AGUAS Zebra crossing Terminal 228 191 14,655 83.77% 206 -22

95 PROFAMILIA Zebra crossing Typical 203 171 14,655 84.24% 201 -2

103 CL. 76 Zebra crossing Typical 219 157 14,655 71.69% 305 86

96 AV. 39 Zebra crossing Typical 165 143 14,655 86.67% 175 10

15 HÉROES Footbridge Typical 189 134 14,655 70.90% 310 121

101 FLORES Zebra crossing Typical 168 127 14,655 75.60% 278 110

63 RICAURTE Both Transfer 398 126 14,655 31.66% 325 -73

94 CL. 26 Zebra crossing Typical 149 122 14,655 81.88% 225 76

13 VIRREY Footbridge Typical 147 119 14,655 80.95% 233 86

67 U. NACIONAL Footbridge Typical 149 119 14,655 79.87% 243 94

9 CL. 127 Footbridge Typical 178 109 14,655 61.24% 356 178

14 CL. 85 Footbridge Typical 134 106 14,655 79.10% 250 116

1 PORTAL NORTE Footbridge Terminal 772 100 14,655 12.95% 171 -601
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TABLE 5  Comparison of Approaches to Population Estimates 1 

 2 
 3 

Once the stations were selected, the distance to the city center from each of the stations 4 

was found, as well as the number of routes offered by each station. The city center, with 5 

coordinates 4° 35’ 56.57” N and 74° 04’ 51.30” W, was chosen to be the point. The distances in 6 

kilometers for all the selected stations are in TABLE 6. The city center represents the 7 

concentration of most of the city’s activity. It is expected that, the closer the station is to the city 8 

center, the longer the distances users are willing to walk to transit. Therefore, this distance is 9 

calculated to corroborate this hypothesis. This distance corresponds to the point distance between 10 

the coordinates previously described and the selected stations.  11 

 12 

TABLE 6  Distance to City Center 13 

 14 
 15 

 For the number of routes in each station, users in both transfer stations also had to be 16 

classified between both lines. These values, along with the type of entrance and type of station 17 

for each of the stations selected can be found in TABLE 7.  18 

 19 

Station 

Code
Station

Population 

estimate 1

Population 

estimate 2

Sample 

Size 1

Sample 

Size 2

Number of 

surveys 

missing 1

Number of 

surveys 

missing 2

91 AV. JIMÉNEZ 14,655 81,816 351 358 -222 -215

100 CL. 63 14,655 41,979 144 144 -150 -150

98 MARLY 14,655 48,975 277 280 -66 -63

102 CL. 72 14,655 48,547 278 282 -62 -58

12 CL. 100 14,655 43,692 217 219 -89 -87

97 CL. 45 14,655 37,124 193 195 -67 -65

115 MUSEO DEL ORO 14,655 35,125 176 178 -70 -68

116 LAS AGUAS 14,655 32,555 206 208 -22 -20

95 PROFAMILIA 14,655 28,985 201 203 -2 0

103 CL. 76 14,655 31,270 305 309 86 90

96 AV. 39 14,655 23,560 175 176 10 11

15 HÉROES 14,655 26,986 310 313 121 124

101 FLORES 14,655 23,988 278 280 110 112

63 RICAURTE 14,655 56,828 325 331 -73 -67

94 CL. 26 14,655 21,275 225 226 76 77

13 VIRREY 14,655 20,989 233 234 86 87

67 U. NACIONAL 14,655 21,275 243 244 94 95

9 CL. 127 14,655 25,416 356 360 178 182

14 CL. 85 14,655 19,133 250 251 116 117

1 PORTAL NORTE 14,655 110,230 171 173 -601 -599

Station Distance to city center (km)

AV. JIMENEZ 0,36

CL. 100 9,79

CL. 63 5,79

LAS AGUAS 1,48

RICAURTE 1,82

PORTAL NORTE 17,27
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TABLE 7  Routes, Entrance and Type of Station (16) 1 

 2 
 3 

After verifying that the addresses and locations found in the mobility survey existed, the 4 

coordinates for each of these locations, as well as the coordinates for the selected stations, were 5 

found. Using a geographic information system, both straight distances and distances through the 6 

streets from each of the locations surveyed to the selected stations were calculated.  7 

For calculating the walking trails through the network, it was assumed that the surveyed 8 

person always took the shortest distance and, for the case of both transfer stations (Ricaurte and 9 

Avenida Jiménez), always boarded the station closest to his or her location through the network. 10 

Finally, the total amount of data used for each station can be observed in TABLE 8. Data “In” 11 

belongs to the data from the surveyed locations to the stations. Data “out” belongs to the data 12 

from the stations to the surveyed locations. Directness was calculated through the equation 13 

previously mentioned.  14 

 15 

TABLE 8  Number of Surveys Used 16 

 17 

Station Number of routes Entrance type Station Type

Portal Norte 24 Footbridge Terminal

Calle100 28 Footbridge Typical

Calle63 31 Zebra crossing Typical

Ricaurte (Américas) 12 Zebra crossing Transfer

Ricaurte (NQS Central) 22 Footbridge Transfer

Jimenez (Américas) 15 Zebra crossing Transfer

Jimenez (Caracas) 21 Zebra crossing Transfer

Aguas 4 Zebra crossing Terminal

Station In Out Total Used

Portal Norte 54 32 86

Calle100 148 90 238

Calle63 164 82 246

Ricaurte 72 37 109

Jimenez 222 131 353

Aguas 131 57 188

Total Used 791 429 1220
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RESULTS 1 

TABLE 9  Ordinary Least Squares Regressions 2 

 3 

Variables Coefficient t statistic p value Coefficient t statistic p value

Income

0–535,600 -0.90 -0.02 0.98

535,601–1,200,000 34.34 0.70 0.48

1,200,001–2,000,000 26.77 0.44 0.66

2,000,001–2,800,000 79.52 1.15 0.25

2,800,001–4,000,000 -5.84 -0.07 0.94

4,000,001–5,500,000 -34.05 -0.29 0.77

5,500,001–8,000,000 -211.07 -1.44 0.15

More than 8,000,000 -102.09 -1.37 0.17

Gender

Female -4.30 -0.14 0.88

Age -1.12 -1.20 0.23

Purpose

Work issues 166.47 1.80 0.07 194.13 2.38 0.02

Study -59.36 -0.91 0.36

Medical appointment 28.15 0.32 0.74

See someone -119.04 -0.97 0.33

Go back home -76.19 -1.23 0.22

Pick up/ leave someone 44.88 0.33 0.74

Pick up/ leave something 182.80 1.00 0.32

Eat/ Drink -135.18 -1.49 0.14

Errands -0.38 -0.01 1.00

Recreation -327.87 -1.67 0.10

Looking for work -79.63 -0.41 0.68

Something else 38.75 0.33 0.74

Distance to city center 136.46 3.79 0.00 127.11 3.64 0.00

Number of routes in the station 40.35 4.23 0.00 38.21 4.10 0.00

Type of entrance

Zebra crossing 348.21 2.24 0.02 306.33 2.02 0.04

Station type

Typical -1673.29 -4.43 0.00 -1571.27 -4.28 0.00

Transfer -968.32 -5.05 0.00 -923.59 -4.94 0.00

Directness -6314.24 -3.78 0.00 -5858.83 -3.62 0.00

Constant 8509.23 4.36 0.00 7816.36 4.14 0.00

R-squared

Adjusted R-squared

All Variables Model Low P-value Variables Model

0.13460.1314

0.13960.1521
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In order to determine which of all the evaluated variables where significant, an ordinary least 1 

squares regression was made with the variables included in TABLE 9 using STATA.  In this 2 

table, it can be observed that the only statistically significant variables are the distance to city 3 

center, the number of routes in each station, the type of entrance, the station type and the 4 

directness.  5 

The closer a station is to the city center, the longer the distances bus rapid transit users 6 

walk to and from the station. The same happens when a station has a higher number of routes 7 

and has a zebra crossing. If a station is typical, users walk shorter distances than do those 8 

walking to or from a transfer station. If a station is terminal, users’ walking distances will be 9 

longer than for the other two cases. The directness negative sign is explained by the way the 10 

coefficient is calculated. The path is less direct if the value is much greater than one. The bigger 11 

the value, the shorter the distance walked. If the path is more direct, the walking distance will be 12 

longer.  13 

Regarding the signs of the coefficients, some assumptions can be made, though most of 14 

the variables are not statistically significant. For the income variable, it can be seen that, with the 15 

exception of the lowest income classification, the lower income groups have positive 16 

coefficients; meanwhile, the higher income groups have negative ones. This could lead one to 17 

think that bus rapid transit users with higher incomes in Bogotá tend to walk less than those with 18 

lower incomes. However, though higher and lower incomes have negative and positive 19 

coefficients, they do not follow a uniform pattern. When the coefficients turn positive they start 20 

to decrease as income decreases, though the coefficients are still positive.  21 

Regarding gender and age, it seems that women walk shorter distances than do men, the 22 

same way older people tend to walk shorter distances than young people do, if only the signs in 23 

their coefficients are analyzed. Concerning the purpose of the trips, it can be seen that work 24 

issues and recreation were very close to being significant with 95% confidence. Eating and 25 

drinking were also close to being significant with 90% confidence. When having work issues, 26 

medical appointments and picking up or leaving someone or something, by analyzing their 27 

coefficients, we can see that Bogotá’s bus rapid transit users tend to walk longer distances. 28 

Surprisingly, bus rapid transit users appear to walk less when going to study.  29 

To evaluate the relevance of this analysis, a second ordinary least squares regression was 30 

developed including having work issues as the purpose of the trip, the distance to the city center, 31 

the number of routes in a station, the type of entrance, the station type and directness. All the 32 

variables were statistically significant with a 95% level of confidence. The R-squared statistic of 33 

the first model was greater than was the statistic for the second model. However, it is expected 34 

that the R-squared statistic is bigger when the dependent variable relies on more independent 35 

variables. When looking at the adjusted R-squared statistic, it is observed that this value for the 36 

second model is slightly larger than is the same value for the first model. When adjusting the R-37 

squared statistic for the number of predictors in the model, it is revealed that adding any of the 38 

evaluated variables to the second model would improve the model by less than a random 39 

estimation.  40 

CONCLUSIONS 41 

Finally, it can be concluded that the variables that determine if people walk shorter or longer 42 

distances are not significantly based on socioeconomic conditions but are based on station 43 

context. This can give a broader dimension regarding bus rapid transit demand in Bogotá, 44 
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Colombia. Perhaps, it might also bring a wider vision regarding urban planning. The more direct 1 

urban pathways are the greater the share of access to transit done in the walking mode.  2 

 Regarding the significance of a level entrance, it can be inferred that people are willing to 3 

walk more when infrastructure is more pedestrian friendly. Level entrances are usually better 4 

signposted than are footbridges, and the latter’s inherent features might be associated with 5 

insecurity regarding the sidewalk and higher vehicle congestion on the roads.  6 

 Lastly, the significance of the distance to the city center might also bring a broader vision 7 

to urban planning as well, but, this time, bringing up the benefits of high density in the cities of 8 

today. The closer the people are to the center the longer their walking paths are to transit. 9 

Walking to access transit is a considerable alternative to the growing share of motorized access 10 

to public transport, and it has been proven that the context surrounding stations has a major role 11 

in building more sustainable cities through an increase in the share of walking.  12 
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