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Abstract— This study aims to explore daily travel in women not working in the city of Bandung, Indonesia, in their activity decisions based 

on the distribution of filling in the VISTA questionnaire (Victorian Integrated Survey for Travel and Activity). The use of the mixed method in 

this study to reveal the qualitative and quantitative data contained in the questionnaire to explain the pattern of travel and daily activities 

carried out by women does not work as a form of their responsibility to the family. It was found that many economic variables such as the 

status of home ownership and the number of family members can influence the pattern of travel and daily activities carried out. In addition, 

the discovery of geographic patterns through the approach of home locations shows the frequency of travel and activities, thus influencing 

travel time and selecting modes of transportation. An econometric approach is taken to see influence between these variables. 

Index Terms— Non-worker women, VISTA, travel and activities, mixed method, econometrics.   

——————————      —————————— 

1 INTRODUCTION                                                                     

HANGES in travel patterns in major cities in Indonesia, 
including the city of Bandung, which are based on in-
creased accessibility to motorized vehicles both two-

wheeled and four-wheeled, have an effect on increasing urban 
mobility (Hyodo, et. Al, 2005; Guerra, 2015). This happened 
both for male and female residents. Changes in travel patterns 
that occur, allegedly one of the causes is sub-urban sprawl, 
which is the change in the length of travel increases due to the 
shift of population to the outskirts of the city either because of 
being pushed economically or because of housing develop-
ment support at affordable prices (Guerra, 2015). While the 
center of various activities both economic-business, education, 
social and shopping tourism centers are still located in the city 
center (Sitepu, 2014). Automatically the movement of the pop-
ulation leads from the suburbs to the city center on a commut-
er basis (Kalter, et.al, 2010; Adetunji, 2013). Travel patterns in 
urban areas are not limited by administrative boundaries of 
the city, therefore the pattern of travel in small cities will be 
different from the pattern of travel in large cities that surround 
the surrounding areas, such as urban areas. The growth of 
travel is very complex in urban areas, especially in urban are-
as, illustrated very explicitly changing the characteristics of 
travel, especially for women (Noorhazlin, et.al, 2008; Min 
Yang, et al, 2013). 

Some of the papers above explain that there is a strong 
tendency for women to use public transportation facilities to 
work, but to meet the various needs of their families and 
households, private vehicles are still dominant as a means of  

transportation in meeting their travel needs. Including women 
who work part time, business people or workers with 
temporary time (Hanson, S., 2010; Hong, H., et al., 2014; 
Babatunde, I., 2012; Malaitham, S., et al, 2013; Metz, D., 2012; 
Mokhtarian, P., et al, 2011; Peters, D., 2013).  

Different needs and desires lead to various trips and deci-
sion-making activities. Since the needs and desires of people 
from day to day are not constant, the pattern of individual 
activities is not real repetitive or completely random based on 
their daily decisions (Susilo, 2005). As a result, individuals 
must make decisions about the location, participation, time 
and duration of their activities. Individual travel patterns and 
activity decisions are based on their individual behavioral 
behavior (Brunow and Gründer, 2013). Every individual has 
their own travel behavior based on the factors that influence 
them. Travel behavior is limited in space and time and is 
influenced by gender, age, and household (Hägerstrand, 1970; 
Jones, 1979; Ben-Akiva and Bowman, 1994). Despite the large 
scope of travel behavior studies, one of the factors that 
influence travel behavior is the individual travel 
characteristics (Kitamura, 1988). There is a significant 
relationship between the determinants of travel-activity 
behavior (eg, family and employment status, gender, income) 
and trip characteristics (eg duration, stopping, traveling, 
patterns), as individuals trying to achieve more activities in 
less time and avoid adding stops and trips (Levinson and 
Kumar, 1995; Buliung, 2005). In this case, women also act as 
individuals in their daily travel and activities, besides they do 
it as part of their responsibilities to the family. 

2    TRIP-CHAIN CHARACTERISTICS OF NON-WORKER 

WOMEN  

Research on travel demand has been done so much with 
the basic theory of Discrete Choice Model developed by Ben-
Akiva and Lerman (1985), then becoming a pattern of travel 
behavior by Bhat and Koppelman (1999), followed by the de-
velopment of daily activities agenda by Wang and Timmer-
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mans (2000). In 2006, Schonfelder and Axhausen (2010) di-
rected daily travel patterns related to the rhythm of activities 
in urban areas. This applies to every individual male and fe-
male. 

McGuckin and Murakami (1999) compared the behavior of 
the travel chain between men and women who clearly had 
very significant differences. They analyzed daily trips on 
weekdays and explained the influence of sex and household 
lifestyles on the number and type of chain of trips carried out. 
The result is that women have more commuter travel chain 
patterns than men on a daily base, especially for households 
that have children. Another study of exploratory analysis was 
also carried out by Cirillo and Toint (2002) by looking at dif-
ferences in individuals working and not working on patterns 
of dismissal on every commuter trip carried out, with compar-
isons of data between Belgium, France, England, Germany 
and America. 

 
 
 
 
 
 
 
 
 

 
(a)                                                (b)                                              

Picture 1. Comparison of trip-chain between men and women 
Sources : (a) T. Hyodo et al (2005), (b) WRI, World Bank (2015) 

 
The travel chain pattern is an approach theory derived 

from the theory of individual and group travel patterns devel-
oped from the general theory of travel demand (Ben-akiva and 
Lerman, 1985). Travel demand was developed by Ben-Akiva 
and Lerman (1985) in the form of trip forecasting as an im-
portant element of the analysis of transportation systems, in 
his book "Discrete Choice Analysis", which is simplified in 
mathematical modeling. 

Women, have different travel patterns from men based on 
their instincts and sense of responsibility towards themselves 
and their families. Women are more limited in access than 
men (Quoires and Da Costa, 2012; Carlsson-Kanyama, 1999; 
Hanson, 2010). Women's travel has more to do with reproduc-
tive and parenting matters, so that women's travel patterns are 
carried out for various reasons and purposes, namely: work-
ing, shopping, picking up children, recreation or just enjoying 
their time (Pēnalosa, 2005). This has resulted in increased con-
sumption of women's travel time. Therefore, women in large 
cities with high levels of mobility prefer to use private motor-
ized vehicles rather than public vehicles to meet their daily 
activity needs (Cavagnoli, et.al., 2008). A large amount of daily 
activity causes the intensity of trips to increase. Then it will 
have an impact on traffic delay, travel reliability, duration of 
travel and high congestion rates (BTRE, 2007 in Cavagnoli, et. 
Al., 2008). Women who intensify travel by increasing the 
number of stops on each trip including avoiding congestion. 
Thus, travel time will increase which results in an increase in 
the socio-economic costs of travel (Choi, et.al, 2014; Min Yang, 

et.al, 2013; Lon, et. Al, 2013; Cavagnoli, et. Al., 2008). 

3 METHODS 

3.1. DATA COLLECTION  

Data analysis for this study, both qualitatively and quanti-
tatively, was taken from the results of data input based on the 
VISTA questionnaire survey (Victorian Integrated Survey for 
Travel and Activities) published by VTPI (Victoria Transport 
Policy Institute) Canada. VISTA is claimed by VTPI 
(www.vtpi.org) as one of the reliable questionnaires to ob-
serve travel data and individual activities and can be valid 
internationally. This questionnaire includes individual per-
sonal data socially, economically and demographically, also 
includes specific and complete travel data, consisting of: time 
of departure, time of arrival, location of stops, characteristics 
of location, distance, activities carried out, duration of activity, 
type of activity, up to modes and information on modes, in-
cluding driving licenses. 

This study observed 500 valid data on non-worker women 
respondents in Bandung City which was divided into 2 clus-
ters. Cluster division is done to observe differences in travel 
behavior. The first cluster is the city center cluster which is 
limited by the distance radius of the respondent's residence 
with the Zero point of Bandung city center for 10 Kms. 
Whereas the second cluster is a suburban cluster that 
surrounds the first cluster, with a distance radius of the 
respondent's residence of more than 10 Kms from the zero 
point of the city center of Bandung to the city and other 
regions. 

 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Picture 2. Multi-Activity Choice Chain Model 
Source: Al-Jamal (2006) 

 
   
 
 
 
        

 
 
 
 

 

IJSER



International Journal of Scientific & Engineering Research Volume 10, Issue 2, February-2019                                                                                                 1587 

ISSN 2229-5518  

IJSER © 2019 

http://www.ijser.org 

 
Picture 3. VISTA Questionaire 
Source : VTPI Canada (2015) 

3.2. RESEARCH METHOD 

Qualitative data is processed using a descriptive approach 
using a space-time prism approach from grouping data based 
on the location of the residence. While quantitative data are 
described in 2 ways, First with a descriptive approach based 
on data grouping. The respective data groups, namely socio-
economic-demographic data, household data and trip-activity 
data. Second with the relationship approach between data 
variables using Ordinary Least Square regression. This 
approach is done to see how much the relationship between 
independent variables in the form of socio-economic-
demographic data and location with the frequency of activity 
and travel time. 

 
Ordinary Model of Regression : 

 
 

 
 For:  Yi = endogenous variables 
  Xi = exogenous variables 
  α  = coefficient of  constant 
  β  = coefficient of  constant 
  ε   = error term 

4 DATA ANALYSIS 

4.1. QUALITATIVE  APPROACH  

Based on the location of the four residences, the research 
area of Bandung City was divided into 2 clusters based on the 
distance radius of the location of the house against the Zero 
point of the city center of Bandung. The first cluster with a 
radius of 10 Km from the zero point of downtown Bandung 
and the second cluster is a distance radius of more than 10 Km 
from the zero point of the city center of Bandung up to the 
boundary of the city with the district. 

Space-time prism approach to show the A-spatial travel 
patterns and activities. This method can observe the patterns 
of travel and activities of non-worker women in the city of 
Bandung based on the time of departure, time of arrival, 
number of stops, activity time, travel time and distance 
traveled. 

 
 

 
 
 
 
 
 
 
 

 
 
 

 
 

 
Graph 1. Sample of space-time prism diagram in Cluster 1 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
Graph 2. Sample of space-time prism diagram in Cluster 2 

 
 

4.2. QUANTITATIVE APPROACH  

Quantitative data processing, in the first part is a 
descriptive analysis in the form of a diagram to observe 
differences in socio-economic-demographic conditions (Graph 
3) and differences in the behavior of travel-activities (Graph 4) 
from the respondents' data on 2 different clusters. Socio-
economic-demographic data include: age, education, marital 
status, family income, number of children, number of family 
members, and vehicle ownership. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Graph 3. Socio-economic and Household Characteristics 
 

Decryption of quantitative data also observes the behavior of 
the respondent's activities. Data collected includes: type of trip 
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chain, duration of activity, type of activity, travel time, and 
modes choice. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Graph 4. Travel and Activities Characteristics 
 
Then, the second part is the result of quantitative data 

processing with a regression approach using ordinary least 
square which is processed with Eviews software. In 
processing the data with the econometric approach, 
simulations of 5 regression equation models were considered 
that met the needs, namely 4 differences in endogenous 
variables and 1 difference in exogenous variables. 5 Models 
with different endogenous variables consist of: 

Model 1: income variable with trip-activity variables 
Model 2: income variables without trip-activity variables 
Model 3: variable mandatory activity time 
Model 4: free activity time variable 
Model 5: total travel time variable 
 

Table 1. Result of Econometric Approach for Cluster 1 

 

 

 

 

 

 
 
 

 

 
 

 
 

Table 2. Result of Econometric Approach for Cluster 2 
 
 

 

 

 

 

 
 
 
 
 
 
 

 

5     DISCUSSION 

Literature on the issues of the individual travel chain deci-
sions has been overwhelming. But the focus of this research is 
to observe individual chain travel patterns in women in Ban-
dung, Indonesia. Changes in travel patterns in major cities in 
Indonesia, including in the city of Bandung, affect on increas-
ing the mobility of the population, including women. 

Observation of human travel behavior patterns is very in-
teresting to study, especially women. In daily life, women are 
bound by their household responsibilities (McGuckin, et al 
(2007), Peter (2009)). Women traveling and activities outside 
the home are inseparable from responsibility for the family to 
fulfill the family's needs for the supply of goods and services 
in their household (Hanson, 2010). The unique, diffuse and 
long-standing pattern of women's travel with many and var-
ied activities was a concern in this study. Although research 
on travel patterns and individual activities that lead to travel 
characteristics with a focus on descriptive analysis and model-
ing has been done a lot (Buliung, 2005; Mc Nally and Rindt, 
2007), but research with a special subject women wo-men is 
still no too many done. 

The findings in this study also show that the character of 
people in different location by distance influences the travel 
patterns and activities of individuals, especially women. From 
graphs 1 and 2, it can be seen the dominant daily travel and 
activities point to the city center. This is evident from the 
longer travel distance of women li-ving in cluster 2 compared 
to women in cluster 1.  

Based on quantitative socio-economic-demographic data in 
graph 3, it shows a different percentage level, influenced by 
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the location of residence classified as a cluster. In cluster 1 
women of productive age (31 - 40 years old) are more active in 
traveling and daily activities with education levels High 
school and family income between 2.5 - 5 million rupiah com-
pared to women in cluster 2. Whereas the variable number of 
family members and the use of motorcycle transportation 
modes is dominated by women in cluster 2. Then for the 
characteristics of travel and activity data, most of the variables 
were dominated by women’s mobility in cluster 1, in example: 
the type of travel chain variable, duration of activity, type of 
activity, and use of transport modes, but for the type of time 
spent on activities, weekend trips were dominated by women 
in cluster 2. This can be seen from the length of the trip, the 
travel time, the type of discretion activity and the duration of 
time for that activity, this can be explained that women in 
cluster 2 travel more on weekends for longer distances with 
time longer with families.  

In the regression data with the ordinary least square 
method, it can be shown in tables 1 and 2, the effect of 
exogenous variables on endogenous variables. With this 
method 5 simulations are made in the form of 5 different 
models, as explained in the previous section (sub-section 4.2). 
The results obtained from these 5 models, there are 2 
significant good models to be analyzed based on the results of 
calculation of the variable-variable significance of the 
supporters. In table 1, the processed data in cluster 1 shows 
that model 1 and model 3 are significantly good. Model 1, 
where the endogenous variable is family income, by looking at 
the influence of socio-economic variables and activities, 
namely: education, housing ownership status, electricity level 
and business ownership. For model 3 where the endogenous 
variable is the duration of compulsory activity significantly 
affected by several socio-economic variables and activities, 
namely: motor use, business ownership, duration of 
discretionary activity time and duration of total daily travel 
time. In table 2, it is a display of processed data in cluster 2. 
This table shows that model 1 and model 5 are significantly 
good. Model 1 with its endogenous variable is family income, 
while model 5 has an endogenous variable which is the total 
duration of travel time. In model 1, significant positive 
exogenous variables are: electricity level and total duration of 
travel time. Whereas in model 5, exogenous variables that 
have a significant positive effect are: business ownership and 
duration of discretionary activity.  

6 CONCLUSION 

From the results of this study, it can be concluded that the 

location of residence, home ownership status, business owner-

ship and number of family members are variables that signifi-

cantly influence the trip-chain and daily activities of women in 

Bandung City at this time. Especially the location of residence 

around the city center will increase the number of activities 

and the length of daily trips. This shows the importance of 

understanding the location of residence and socio-economic 

characteristics which make the reasons for the decision to take 

on the trip-chain and daily activities of urban women. 

ACKNOWLEDGMENT 

The authors wish to thank the DIKTI (Director General of 
Higher Education of the Republic of Indonesia). This work 
was supported by the 2018 PDUPT scheme grant.  

REFERENCES 

[1] T. Adler and M. Ben-Akiva, “A theoretical and empirical model of 

trip chaining behavior,” Transp. Res. Part B, vol. 13, no. 3, pp. 243–

257, 1979. 

[2] S. Akbari and K. N. Habib, “An econometric investigation on the 

relationship between modal accessibility and the home–work spatial 

configuration of two-commuter households,” Transp. A Transp. Sci., 

vol. 11, no. 10, pp. 897–917, 2015. 

[3] R. Al-Jammal and E. Parkany, “Integration of Qualitative and Quan-

titative Methodologies Framework and Quick Examples,” Transp. 

Res. Rec., vol. 1854, no. 1, pp. 171–179, 2003. 

[4] A. Anas, “A unified theory of consumption, travel and trip chain-

ing,” J. Urban Econ., vol. 62, no. 2, pp. 162–186, 2007. 

[5] C. Bhat, “Econometric Choice Formulations: Alternative Model 

Structures, Estimation Techniques, and Emerging Directions,” Re-

sour. Pap. Work. entitled “Econometric Model. Choice Formul. Estim. 

2003 IATBR Conf. Lucerne, Switz., no. August, pp. 1–54, 2003. 

 [6] D. B. E. Dharmowijoyo, Y. O. Susilo, and A. Karlström, “Analysing 

the complexity of day-to-day individual activity-travel patterns us-

ing a multidimensional sequence alignment model: A case study in 

the Bandung Metropolitan Area, Indonesia,” J. Transp. Geogr., vol. 

64, pp. 1–12, 2017. 

[7] S. Hanson, “Gender and mobility: New approaches for informing 

sustainability,” Gender, Place Cult., vol. 17, no. 1, pp. 5–23, 2010. 

 [8] T. Hyodo, C. J. M. Montalbo, A. Fujiwara, and S. Soehodho, “Urban 

Travel Behavior Characteristics of 13 Cities,” J. East. Asia Soc. Transp. 

Stud., vol. 6, pp. 23–38, 2005. 

 [9] M. P. Kwan, “Gender differences in space-time constraints,” Area, 

vol. 32, no. 2, pp. 145–156, 2000. 

[10] M. Malayath, “Activity based travel demand models as a tool for 

evaluating sustainable transportation policies,” Res. Transp. Econ., 

vol. 38, no. 1, pp. 45–66, 2013. 

[11] M. Manoj and A. Verma, “Activity-travel behaviour of non-workers 

from Bangalore City in India,” Transp. Res. Part A Policy Pract., vol. 

78, pp. 400–424, 2015. 

 [12] N. McGuckin and E. Murakami, “Examining Trip-Chaining Behav-

ior: Comparison of Travel by Men and Women,” Transp. Res. Rec. J. 

Transp. Res. Board, vol. 1693, pp. 79–85, 1999. 

[13] D. Peters et al., “Women’s complex daily lives: a gendered look at 

trip chaining and activity pattern entropy in Germany,” Transporta-

tion (Amst)., vol. 44, no. 1, pp. 117–138, 2013. 

 [14] J. Scheiner, “The gendered complexity of daily life: Effects of life-

course events on changes in activity entropy and tour complexity 

over time,” Travel Behav. Soc., vol. 1, no. 3, pp. 91–105, 2014. 

[15] J. Soo, “Space-time prism vertices: Exploring gender differences and 

multiple-peak distributions in arrival and departure times,” Eur. J. 

Transp. Infrastruct. Res., 2009.  

IJSER



International Journal of Scientific & Engineering Research Volume 10, Issue 2, February-2019                                                                                                 1590 

ISSN 2229-5518  

IJSER © 2019 

http://www.ijser.org 

[16] Y. O. Susilo and C. Liu, “Exploring patterns of time-use allocation 

and immobility behaviours in the Bandung Metropolitan Area, In-

donesia,” in Urban Mobilities in the Global South, 2017, pp. 111–133. 

 

 

IJSER




