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This study aims to explore trip-chaining and its impact on commute mode choice using data
from the 2017 U.S, National Household Travel Survey (NHTS), This study defines trip-chaining as
a complex work tour where non-work activities (i.e., shopping/family errands, medical services,
school/daycare/religious activity, social/recreational activity) are conducted on the journey
between home and work, We first analyze the trip-chaining characteristics by simply assessing
the descriptive statistics. We then employ a multinomial logistic regression model to examine
the determinants of commute mode choice and the impact of trip-chaining, Key findings from
our empirical analyses are as follows, First, women make more non-work trips than men while
commuting, and men and women have more chained trips after work. Second, they usually have
chained trips to drop off/pick up other individuals, buy meals, and buy goods while commuting,
Third, women are more likely to prefer driving alone over public transit and walking/cycling.
Fourth, urban neighborhoods are more likely to make individuals use public transit, walking/
cycling, and carpooling, Lastly, trip-chaining can act as a barrier to public transit and walking/

cycling,
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| . Introduction

A continuing challenge for transportation planners and policymakers is to identify
motivators or barriers to reducing the dominance of the automobile, especially during peak
traffic periods (Gordon et al., 1988; Hensher and Reyes, 2000). This is because outcomes
of automobile usage, especially vehicle miles traveled (VMT), are associated with increased
greenhouse gas (GHG) emissions, traffic congestion, and energy consumption (Golob and
Hensher, 2007; Chen and Akar, 2017). The success of their effort is significantly related to
the flexibility to change commute mode; that is, they have encouraged individuals to use
public transit, active transportation (walking or cycling), and carpooling (Schmocker et al,
2010; Akar et al., 2016). Therefore, it is important to understand factors affecting individuals’
commute behavior,

Individuals’ commute behavior has been becoming more complicated as socio—demographics
of the society are undergoing significant changes (Kwon and Akar, 2022). Over the past
decades, changing roles of women in society have made women enter the workforce in greater
numbers, and increases in female commuters, vehicle owners, and growth in the number of
two—earner households have accompanied this trend, which has led to changes in commute
patterns (Rosenbloom, 2004; Crane, 2007; Fan, 2017). One such characteristic is trip—
chaining, where non—work activities are conducted on the journey between home and work,
As women have spent more time at work, they have less time performing non—work activities
such as shopping and family errands, Inevitably, this trend leads to changes in an individual’s
commuting behavior, For instance, all household members have to share non—work activities
and perform them while commuting (McGuckin et al., 2005; Kwon and Akar, 2022).

Trip—chaining is a growing phenomenon and is becoming a significant part of some workers’
daily travel (McGuckin et al., 2005; Noland and Thomas, 2007). For instance, McGuckin
et al. (2005) argue that the work trip has become more complex as workers incorporate
personal, household, and child—care activities into their commutes, They find that more
non—work trips, such as shopping and family errands, have been pushed into work trips. A

great deal of attention should be paid to the impact of trip—chaining on commute behavior,
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as integrating non—work activities into commuting can increase peak—hour congestion and
travel costs (Hensher and Reyes, 2000; Schmocker et al., 2010; Duncan, 2015). Although
actual commuting often involves secondary activities, limited work has been done to take
into consideration trip—chaining and its impact on commute mode choice (Schmocker et al.,
2010; Chen and Akar, 2017)., Within this consideration, this study explores trip—chaining
characteristics and their impact on commute mode choice,

To understand whether trip—chaining is a barrier to the use of public transit, active
transportation (walking/cycling), and multimodality (more than one mode), we utilize detailed
individual level data from the 2017 National Household Travel Survey (NHTS). This study
defines trip—chaining as a complex work tour where non—work activities are conducted on
the journey between home and work, We first analyze the trip—chaining characteristics by
simply assessing the descriptive statistics, We then employ multinomial logistic regression
model (MLM) to examine the determinants of commute mode choice and the impact of trip—
chaining,

This study is organized as follows, The next section reviews the literature on trip—chaining
and commute mode choice, In section 3, we present our data, descriptive statistics, and
analysis methods. In section 4, we present model estimations and interpretations. In section 5,

we conclude with important findings, recommendations, and limitations of this study.

|| . Literature review

This section starts with the definition of trip—chaining, followed by the literature on the

characteristics of trip—chaining,

1. Definition of trip—chaining

Although there is no formal agreement on the definition of a chain or how to systematically

identify one in a dataset (McGuckin et al,, 2005; Primerano et al., 2008), trip chaining refers
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to the propensity to link spatially and temporally interrelated trips within a multi—stop tour
or journey (Adler and Ben—Akiva, 1976; Lee et al., 2007; Schmocker et al,, 2010).

Trip—chaining has been examined using two different concepts: one is a tour—based
concept, and the other is a stop—based concept, Some studies are based on the tour—based
concept, which is defined as a series of trips that begin and end at home so as to engage
in specific activities (for instance, Lee et al., 2007; Ye et al., 2007). For instance, based on
the tour—based concept, Stratham and Dueker (1995) distinguish between simple journeys
involving a trip from home to a given destination and then returning home and complex
journeys involving a sequence of more than two trips that begin and end at home, Based
on Stratham and Dueker’s (1995) research, Hensher and Reyes (2000) use seven trip chain
alternatives: simple work, complex to work, complex from work, complex to and from work,
complex at work, simple non—work, and complex non—work,

Others use the stop—based concept, which is based on adding an activity to a standard
home—based trip or non—home—based trip (for instance, McGuckin and Murakami, 1999;
McGuckin et al., 2005; Noland and Thomas, 2007). For instance, McGuckin and Murakami
(1999) define the stop as an intermediate stop of a tour. For example, if a person leaves home,
stops at a store and a day—care center, and continues to work, that is one chain with two
stops. In this study, we use the stop—based concept and follow a definition of a trip chain as a
sequence of trips bounded by stops of 30 minutes or less, The 30—minute dwell time definition
was adopted by the U.S. Federal Highway Administration (FHWA). This is because the various
definitions used in previous studies create problems when comparing results, Therefore, we
adopt the 30—minute cut—off definition to measure the number of stops between home and
work,

Figure 1 shows simple work tour (left) and complex work tour (right). While simple work
tour does not have any intermediate destinations, complex work tour has at least one
intermediate destination between home and work, This study defines trip—chaining as a
complex work tour where non—work activities (i.e., shopping/family errands, medical services,
school/daycare/religious activity, social/recreational activity) are conducted on the journey

between home and work,
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{Figure 1) Simple (left) and complex (right) work tour

&

2. The factors influencing trip—chaining

Transportation researchers have recognized that trip—chaining is a common aspect of travel
behavior (Adler and Ben—Akiva, 1976). Much of the literature on trip chaining has focused
on what factors lead to trip chaining, Some of this research look at how an individual's
characteristics, such as gender (McGuckin and Murakami, 1999; McGuckin et al., 2005), age
(Golob and Hensher, 2007; Schmocker et al., 2010) influence trip—chaining. For example,
using the 1995 Nationwide Personal Transportation Survey, McGuckin and Murakami (1999)
show that women continue to make more trips to perform household—sustaining activities
such as shopping and family errands to a greater extent than men. Women, especially with
children in the household, are more likely to chain these household—sustaining trips to the
trip to and from work, Schmocker et al. (2010) examine the trip—chaining complexity of older
individuals (aged over 65) in London using the 2001 London Area Travel Survey (LATS). Their
finding suggests that older people, on average, make more complex tours compared to those
under 65,

Others examine the influence of land use patterns on trip chaining (Wallace et al., 2000;
Noland and Thomas, 2007)., Noland and Thomas (2007) examine the relationship between
patterns of trip—chaining and urban form, Their finding indicates that trip frequency is more
significant in those areas with suburban population densities than in rural and high—density
urban areas.

Part of the existing literature focuses on travel characteristics such as mode and peak time

(Gordon et al., 1988; Hensher and Reyes, 2000; Duncan, 2015). For instance, Gordon et al.’
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s (1988) research shows that non—work travel accounted for over half of all trips in the AM
peak and two—thirds of PM peak trips in metropolitan areas., Hensher and Reyes (2000)
estimate the relationship between mode choice, especially the use of public transport, and trip
chaining. They find that as individuals move from a simple tour (i.e., home—work—home) to
an increasingly more complex tour (i.e., home—school—work—home), the likelihood of using
public transport decreases with the increasing number of links in the chain.

This study explores the trip—chaining characteristics and their impact on commute mode
choice, This study will contribute to the existing literature as follows, First, while previous
studies have mainly examined the factors affecting trip—chaining, most have not explicitly
focused on the relationship between trip—chaining and commute mode choice, Therefore, the
findings of this study will shed light on whether trip—chaining is a motivator or barrier to
sustainable transport, Second, we examine the different patterns in men and women in trip—
chaining and commute mode choice, The empirical model results will allow us to understand
the different commute behavior of men and women, and how men and women share family
responsibilities, Lastly, analysis results based on national data significantly improve our

understanding of the impact of trip—chaining on commute mode choice,

Il . Data, descriptive statistics, and methods

1. Data and descriptive statistics

To understand the trip—chaining behavior nationwide, we utilize detailed individual—level
data from the 2017 National Household Travel Survey (NHTS). The NHTS is designed to
collect information about daily trips by U.S. residents in all 50 states, Respondents report
trip purpose, duration, distance, and travel mode for each trip. These datasets can be linked
with the respondent demographic characteristics, household characteristics, and vehicle
characteristics (U.S. Department of Transportation, 2017).

Table 1 shows the basic descriptive statistics of our sample used in this study. This gives us
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a sample size of 64,112 individuals, The analysis is based on individuals who work in the labor
market, This study defines trip—chaining as a complex work tour where non—work activities

are conducted on the journey between home and work, Based on our data, individuals have 0,39

stops when they go to work or home,

(Table 1) Definition and Descriptive Statistics of Variables

Variables Definitions '\(Ag aDn;
Age Age of individual respondent 4522 (14.17)
Gender Dummy variable (1 if individual is female, O if male) 48 48%
Service job Occupation (1 if sales or service, 0 if other) 21.77%
Professional job Occupation (1 if professional/managerial, O if other) 53.16%
Clerical job Occupation (1 if clerical/administrative support, O if other) 11.51%
Manufacturing job Occupation (1 i manufacturing/construction, O if other) 13.56%
Part-time Work status (1 if part—time, O if full-time) 15.09%
White Race (1 if White, O if other) 75.01%
African American Race (1 if Black/African American, O if other) 7.21%
Other Race Race (1 if Asian, American Indian, and others, O if other) 17.78%
Number of adults Count of household adults 2.11(0.86)
Number of children Count of household children (age € 16) 0.57 (0.97)
Household vehicles Number of household vehicles 240 (1.23)
Dual—earner HH Dummy variable (1 if dual—earner household, O if other) 50.98%
Household income Total household income, before taxes, for last year ($) 91622.1 (53994.4)
Urban Residential Location (1 if urban area, O if other) 33.19%
Suburban Residential Location (1 if suburban area, O if other) 24.16%
Rural Residential Location (1 if rural area, O if other) 42.66%
Commute Distance Distance between home location and work location (miles) 12.96 (13.14)
Number of Stops The number of stops between home and work 0.39 (0.80)
Mode Drive Commute mode (1 if driving alone, O if other) 88.84%
Mode Carpool Commute mode (1 if carpooling, O if other) 4,05%
Mode Public Commute mode (1 if public transtt, O if other) 3.19%
Mode WB Commute mode (1 if walk and bicycle, O if other) 2.44%
Mode Multimodal Commute mode (1 if multimodality, O if other) 1.49%
Observations Sample size of individuals who has work—trip 64,112

* Mean or Percentage. For continuous variables, we report the mean values. Standard deviations are reported in parenthesis. We
report the percentage for categorical (dummy) variables

About 89 percent of individuals use driving alone, and about 4 percent use carpool., Public
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transit users account for 3.2 percent of the sample, and 2.44 percent of individuals use non—
motorized modes such as walking and cycling, Multiple modes means that individuals have
more than one mode, including driving alone, carpooling, public transit, or walking/cycling
while commuting, About 1.5 percent of individuals use multiple mode,

Earlier research states women face more complex daily travel decisions than men (Crane,
2007; Namgung and Akar, 2014). Therefore, we explore trip—chaining characteristics by
gender. Figure 1 shows the percentage of making stops and not making stops by gender, As
can be seen in Figure 2, women are more likely to make stops than men when they go to

work or home, Men and women have more non—work stops after work,

{Figure 2) Percentage of making stops and not making stops by gender

Home to Work Work to Home
*‘14.9 ‘
Men o Men 5
ﬁ 85.1 \ 172
Women o Women o
w 804 w 68.1
0.0 200 400 60.0 800 100.0 0.0 200 400 60.0 80.0 100.0
‘ B One or more stop % No stop | | B One or more stop & No stop ‘

Do the stops people make vary by purpose? The 2017 NHTS offers 20 types of trip
purposes, but we can classify them into four types, which account for the largest percentage:
1) drop off/pick up other individuals, 2) buy goods (groceries, clothes, appliances, gas), 3) buy
meals (go out for a meal, snack, carry—out), and 4) others. However, the proportions of these
purposes greatly vary by gender, Figure 3 shows the percentage of stops by selected purposes
by gender,

As can be seen in Figure 3, the aim to drop off/pick up other individuals accounts for the most
significant share of making a stop in home—to—work tours, In particular, 59 percent of women
stop to drop off/pick up other individuals, In contrast with home—to—work tours, about one—
fourth accounts for working—related purposes, but except for that, the similar purposes to the

home—to—work tours can explain the stop purposes. Men make a stop to buy goods, and women
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make a stop to drop off/pick up other individuals on the way home from work,

(Figure 3) Percentage of stops by selected purposes by gender

Home to Work Work to Home

15%

27%

11%

14%

Women

Women

Buy goods (groceries, clothes, appliances, gas
Work

u Drop off /pick up someone

= Buy meals (go out for a meal, snack, carry-out)

Others

2. Model Specification (Multinomial Logistic Regression Model)

We employ a multimodal logistic regression model for estimating the determinants of

individuals’ commute mode choice as follows:

Pr(Y=3j)
In Pr(y= J)_O‘O+51Pi+ﬂ2[—[i+ﬂ3l/i+ﬁ4ﬂ+ei

where, j = 1 (driving alone), 2 (carpooling), 3 (public transit), 4 (walking/cycling), 5
(multimodal mode); P, = demographic characteristics (age, gender, occupation, work status,
and race); H; = household characteristics (household adults, children, vehicles, and household
income); Li = location characteristics (urban, suburban, and rural areas); T; = commuting
distance and number of stops.

After the Collinearity Diagnostics test, the number of household workers and VMT variables
were deleted. According to the results of Collinearity Diagnostics, the mean variance inflation
factor (VIF) is 2.59, which means there are no multicollinearity issues.

Table 2 presents basic statistics of each travel mode used in the model, The average number
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of stops between home and work is 1,21 in multimodal mode, followed by 0.39 for driving

alone, 0,28 for carpooling, 0.27 for public transportation, and 0,15 for walking/cycling.

(Table 2) Descriptive Statistics by travel mode

Variables™ Driving alone Carpooling Public Transit /Véillgii:gg Multimodal mode
Age 4572 (14.00) 39.16 (15.95) 4347 (13.78) 40.67 (14.84) 4273 (13.75)
Gender 48.21 58.71 4772 39.76 5313
Service job 21.08 37.33 17.87 27.02 20.94
Professional job 5353 34.55 62.90 57.36 53.88
Clerical job 11.53 1.7 12.33 7.62 14.24
Manufacturing job 13.86 16.41 6.90 8.00 10.95
Part—time 14.24 29.08 14.83 22.34 17.00
White 76.35 59.67 61.04 .65 66.95
African American 6.7 12.33 13.26 589 10.73
Other Race 16.91 28.00 25.70 19.46 2232
Number of adults 210 (0.84) 2.49 (1.06) 2.04 (0.91) 2.00 (0.96) 2.08 (0.88)
Number of children 0.58 (0.97) 0.59 (1.04) 0.38 (0.83) 0.41(0.86) 0.62 (1.03)
Household vehicles 2.48 (1.20) 1.96 (1.25) 1.53 (1.19) 152 (1.23) 1.81 (1.31)
Dual—earner HH 51.81 48.31 40.38 40.27 48.78
Household income (ggggég) éigggg% ég?gﬁg) (22;%%?:12?) 9276567 (59397.99)
Urban 30.75 39.95 62.51 62.29 4952
Suburban 24.56 22.15 23.15 17.22 19.45
Rural 44.69 37.90 14.34 20.49 31.03
Commute Distance 13.25 (12.98) 10.19 (12.12) 15.49 (15.76) 310 (9.94) 13.72 (15.54)
Number of Stops 0.39 (0.80) 0.28 (0.67) 0.27 (0.989) 0.15 (0.46) 1.21(1.00)
Observations 56,970 2,596 2,043 1,562 7

* Mean or Percentage. For continuous variables, we report the mean values. Standard deviations are reported in parenthesis. We
report the percentage for categorical (dummy) variables

IV, Results and discussion

We employ multinomial logistic regression model for estimating the determinants of individual's

commute mode choice, We report the result of multinomial logistic regression model in Table 3,
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(Table 3) Definition and Descriptive Statistics of Variables

Carpooling Public transit Walking/Cycling Multimodal mode
Variabi vs. Driving alone vs. Driving alone vs, Driving alone vs. Driving alone
ariables
6 Odds 6 Odds 6 Odds 6 Odds
Ratio Ratio Ratio Ratio
Age —0.024** | 0976 —0.009*** 0.991 —0.019*** 0.982 —0.016™** 0.985
Gender (reference: male)
Female 0.386™** 1471 —0.016* 0.984 | —0.490*** 0.613 0.117 1.124
Occupation (reference:
clerical, manufacturing
Service 0.076 1.079 -0.073 0.930 0.207** 1.231 —0.080 0.923
Professional —0.458"* | 0,633 0.198™** 1.219 0.455%* 1576 —0.122 0.886
Work status (reference:
full~time)
Part-time 0.535™** 1.707 0.340*** 1.405 0.306™** 1.358 0.209*** 1.349
Race (reference: others)

Non—Hispanic White —0.377"* | 0.686 —0.218™** 0.804 0.272%** 1.313 —0.159™* 0.853
African American —0.076 0.927 0.266™** 1.305 —0.169 0.845 0.079 1.082
Number of adults 0.726™* 2.067 0.622%** 1.862 0.525%* 1.690 0.528™** 1.695

Number of children 0.004 1.004 —0.168*** 0846 | —0.103"* | 0.902 -0.043 0958

Household vehicles —0.832%* | 0435 —1.324%* 0266 |-1.026"*| 0359 |-0877"**| 0416

Household income —-0.008* 0.992 0.380 1.463 0.060 1.062 0.245 1.277
Location (reference: Sub—
urban)
Urban 0.094* 1.098 0.550™** 1733 0.584™* 1.792 0.602%** 1.826
Rural 0.124** 1132 —0.829*** 0.436 —-0.088* 0.916 0.059 1.060
Commute Distance —0.01™* | 0989 0.024 1025 | —0.264**| 0.768 0.012* 1.012
Number of Stops —0.201"* | 0818 —0.199*** 0820 |-0.668"*| 0512 0.621* 1.861
Constant —1.551 0.212 —6.124 0.002 —1.342 0.261 —6.122 0.002
Log—Likelihood —26478.89
Model chi-squared 10778.88***
Observations 64,112

*p{0.10, **p¢0.05, ***p¢0.01

The model explains factors associated with an individual's mode choice, and the reference
mode is driving alone, As expected, being older makes individuals more likely to choose
driving alone as compared to carpooling, public transit, walking/cycling, and multimodal
mode, While women are more likely to choose carpooling than driving alone, women are more

likely to choose driving alone rather than public transit and walking/cycling, For instance,
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women tend to choose carpooling 1.5 times higher than men, Professional job workers are
more likely to choose public transit and walking/cycling, and service job workers tend to
choose walking/cycling than driving alone as compared to other job workers (reference group).
Interestingly, part—time workers are more likely to choose carpooling, public transit, walking/
cycling, and multimodal mode rather than driving alone, While being Non—Hispanic White
tend to choose driving alone than carpooling, public transit, and multimodal mode, being
African American are more likely to choose public transit than driving alone,

For household characteristics, increases in number of adults in households are likely to lead
to use of carpooling, public transit, walking/cycling, and multimodal mode than driving alone,
As expected, increases in number of children and vehicles are more likely to choose driving
alone rather than public transit and walking/cycling. For instance, an increase in the number
of children makes choosing public transit 15 percent lower than driving alone,

The residential location—related variables include neighborhood categories (urban, suburban,
and rural areas), We find that individuals living in urban neighborhoods are more likely to
choose carpooling, public transit, walk/bicycle, and multimodal mode rather than driving
alone as compared to the individuals living in suburban neighborhoods (reference group).
While individuals living in rural neighborhoods tend to choose driving alone over public transit
and walking/cycling, they are more likely to choose carpooling than driving alone compared
to those in suburban neighborhoods (reference group). We observe that urban neighborhoods
make it possible to attract public transit and walking/cycling than driving alone through
residential location variables,

The main purpose of this study is to examine the impact of trip—chaining on commute mode
choice, We include the number of stops between home and work as a proxy of trip—chaining,
The results show that all else being equal, increases in the number of stops on the journey
between home and work are more likely to lead to use of driving alone rather than carpooling,
public transit, and walking/cycling, This indicates that trip—chaining can act as a barrier for
public transit, non—motorized modes (walk/ bicycle), and carpooling, As expected, an increase

in commute distances tends to choose driving alone than carpooling and walking/cycling.
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V. Conclusion

Individuals’ commute travel behavior has been becoming more complicated as they
incorporate multiple activities into a single journey between home and work (McGuckin et al.,
2005; Schmocker et al, 2010). It is a growing phenomenon, but it is considered to potential
barrier to sustainable transport because trip—chaining is typically associated with decreased
flexibility that attracts car users to switch to public transit and active transportation.
However, limited work has been done to take into consideration the impact of trip—chaining
on commute mode choice, Therefore, this study explored trip—chaining characteristics and its
impact on the commute mode choice using data from the 2017 U,S, National Household Travel
Survey (NHTS).

The descriptive analyses focused on trip—chaining characteristics by gender., The results
show that women make more non—work trips than men when they go to work and return to
home, and men and women have more chained trips after work, For men and women, the
aim to drop off/pick up other individuals accounts for the most significant share of making
a stop in home—to—work tours. They usually have chained trips to drop off/pick up other
individuals, buy meals, and buy goods while commuting.

Key findings from our empirical analyses are as follows, First, trip—chaining can act as a
barrier for public transit and active transportation, For instance, increases in the number of
stops on the journey between home and work are more likely to lead to use of driving alone
rather than carpooling, public transit, and walking/cycling. Second, urban neighborhoods
are more likely to make individuals use public transit, walking/cycling, and carpooling as
compared to suburban neighborhoods, Third, women are more likely to prefer driving alone
over public transit and walking/cycling,

The dominance of automobile usage in travel, especially during periods of high traffic
congestion, significantly results in huge social costs and the restriction of sustainable
development in cities, U.S, policy requires federal agencies and local governments to reform
planning to reduce automobile dependency for sustainable transport (Kwon and Akar,

2022). Therefore, it is important for planners and policymakers to identify opportunities to
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reduce driving alone and switch to public transit, active transportation (walking/ cycling),
and carpooling, Trip—chaining is often seen as a way to reduce the costs of travel because
activities can be more efficiently carried out when linked in sequence, However, this study
demonstrates that trip—chaining can be a barrier to breaking automobile dependency,

This study provides evidence of factors affecting driving alone rather than other modes.
For instance, model results showed that individuals are more likely to drive alone than public
transit if they have multiple stops between home and work. Ye et al. (2007) argue that the
automobile is considered to provide greater flexibility and convenience as compared to public
transit, which is generally constrained with respect to schedules and routes/destinations.
Therefore, efforts to make public transit a more attractive option to commuters should be
placed on interchange quality and system connectivity, which may improve the convenience of
transfer,

Our findings also show that women prefer driving alone over public transit and active
transportation, The reason for this can be expected to be that women have more household
responsibilities than men, As can be seen in descriptive analyses, their need to combine
work with household responsibilities makes it likely that they will make multiple stops on the
journey between home and work, This indicates the need to develop policies to better cope
with women’s trip—chaining patterns, This can be achieved by better synchronizing gender
characteristics and public transit systems. For instance, women’s needs, including preferences,
safety, security, and comfort, should be addressed in transportation planning and policies.

As with any research study, this study is not without limitations, This study relies on the
2017 National Household Travel Survey (NHTS) dataset, which lacks socio—psychological
variables, Physical and socio—psychological factors likely influence trip—chaining and commute
mode choices (Ewing and Handy, 2009). Since NHTS does not offer individuals’ perceptions
about modes and neighborhoods, our study is limited to physical aspects, We suggest that
future research focus on this to extend our understanding of the relationship between trip—
chaining and mode choice, The findings and limitations of this study can bring about specific
opportunities for future transportation planning research and policy—making,

This study utilizes U.S. data and studies the U.S. trip—chaining. Therefore, the findings of

this study may be different from domestic, especially Gyeonggi—do. For instance, relatively
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high online activities, delivery services, and working from home can result in a simple work
tour, In addition, complicated and limited parking lots and traffic congestion can make driving
more difficult for trip chaining, Therefore, future research is needed to focus on domestic
case studies and compare them with ours, Nonetheless, this study provides Gyeonggi—do
with valuable insights into what factors, including trip—chaining, can be a barrier to public
transport and active transportation, This will help to conduct strategies of Gyeonggi—do

transportation policy.
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