
UC Davis
UC Davis Previously Published Works

Title
Who doesn’t mind waiting? Examining the relationships between 
waiting attitudes and person- and travel-related attributes

Permalink
https://escholarship.org/uc/item/4m32c6mw

Journal
Transportation, 48(1)

ISSN
0049-4488

Authors
Shaw, F Atiyya
Malokin, Aliaksandr
Mokhtarian, Patricia L
et al.

Publication Date
2021-02-01

DOI
10.1007/s11116-019-10054-2
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/4m32c6mw
https://escholarship.org/uc/item/4m32c6mw#author
https://escholarship.org
http://www.cdlib.org/


Vol.:(0123456789)

Transportation
https://doi.org/10.1007/s11116-019-10054-2

1 3

Who doesn’t mind waiting? Examining the relationships 
between waiting attitudes and person‑ and travel‑related 
attributes

F. Atiyya Shaw1  · Aliaksandr Malokin1 · Patricia L. Mokhtarian1 · Giovanni Circella1,2

 
© Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
Waiting, whether for services, for someone, or for something, is an inescapable part of life. 
This paper addresses a gap in the waiting time literature by examining previously sparsely 
studied relationships between individual- and travel-related characteristics and attitudes 
toward waiting using a revealed preference dataset of Northern California commuters 
(N = 2617). Correlational analyses, followed by a trivariate seemingly unrelated regres-
sion equations model, are developed for three waiting attitudinal constructs: general toler-
ance toward waiting, and attitudes toward equipped and expected waiting. Socioeconomic 
and demographic characteristics, time use perceptions and preferences, personality traits, 
multitasking attitudes (polychronicity), commute preferences and expectations, and gen-
eral attitudes (e.g. pro-technology) are all seen to have significant effects on waiting atti-
tudes. As this survey was executed on commuters, it also facilitates a unique simultaneous 
exploration of travel and wait time attributes, time uses that are often similarly viewed in 
day-to-day life. From this perspective, we see that longer commute times and distances are 
correlated with negative attitudes toward waiting, while commuters with pro-transit, pro-
density, and pro-active transportation attitudes tend to have positive attitudes toward wait-
ing. Additionally, we see that those with preferences for multitasking in general or at their 
jobs can tolerate waiting better. Overall, this study constitutes a distinctive contribution to 
the waiting time literature, capitalizing on a rich dataset to make important connections 
between related time uses and a multitude of other variables—key among them polychro-
nicity, with its potential ability to reduce the negative perception and experience of wait-
ing. Findings from this study may also benefit transportation and other service providers by 
facilitating an understanding of how various consumer groups/demographics view waiting, 
thus enabling providers to better cater to diverse needs/populations.
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Introduction

“Time waits for no man”, but man often has no choice but to spend time waiting. This 
lack of control over waiting episodes, whether being stuck in congestion, waiting at the 
dentist’s office, or simply waiting for a stubborn web page to load, is one of many con-
tributing factors that influences the dominant negative perceptions of waiting. But, are 
there some who don’t mind these unavoidable windows of time, even perhaps see them 
as a welcome break in a busy day, and dare we say enjoy them? Are there others for 
whom prior knowledge of the wait event can alleviate negative consequences? Further 
still, can being equipped while waiting reduce the burden (or disutility) of the wait event 
by allowing a secondary activity (i.e. multitasking) to take place? This study addresses 
these questions, developing detailed profiles of a general attitude toward waiting, as 
well as attitudes toward equipped and expected waiting.

The vast literature on waiting and wait times touches only cursorily on the effects 
of individual characteristics on waiting attitudes and experiences, with such studies 
looking at the effects of individuals’ time styles on subjective waiting experiences 
(Durrande-Moreau and Usunier 1999), and the remainder of the literature focusing pri-
marily on the effects of service-related factors on wait time expectations, experiences, 
and evaluations. However, attitudes toward waiting may in their own right influence 
waiting expectations, the resulting experiences, and thereafter behavioral choices made 
regarding associated events (Durrande-Moreau and Usunier 1999; Maister 1985). As 
such, it is of interest from both theoretical and applied perspectives to better under-
stand attitudes toward waiting, and pertinently, the people who possess these differing 
attitudes. To the best of our knowledge, this paper is the first to model attitudes toward 
waiting as a function of a broad array of personal characteristics, including various 
behaviors and other attitudes.

Building on a previous study of the same dataset (Mishra et  al. 2015), we base our 
analysis on a survey of Northern California commuters in 2011–2012 (N = 2617). The 
questionnaire inquires about travel-related behavior and attitudes, with particular attention 
paid to travel time and wait time. These two types of time share many similarities (and 
in many cases, may overlap) as among the most maligned time uses in today’s fast-paced 
world, thus making the context of the survey particularly unique (Chatterjee et al. 2017; 
Kahneman and Krueger 2006; Office for National Statistics 2014). Additionally, given the 
negative perception of these time uses, both are often seen as auspicious targets for being 
reduced, or at least rendered more useful. This latter improvement is often proposed to 
occur via multitasking, i.e. the overlaying or interleaving of activities on/within travel and 
waiting “time envelopes” (Circella et al. 2012). The data used for this analysis enabled the 
study of the complex interrelationships among travel attributes, wait time attitudes, and 
multitasking, a useful contribution to the literature in each of these domains.

The remainder of this paper is organized as follows. First, we provide an overview of 
the relevant literature on waiting, after which we detail the survey instrument and data 
used for the analysis, providing descriptive statistics and relevant background informa-
tion on prior analyses executed. We then describe the two primary components of the 
analysis: (1) the correlational analyses between waiting attitudes and person- and travel-
related attributes; and (2) the predictive models of the effects of a wide range of person- 
and travel-related characteristics, expectations, and preferences on waiting attitudes. We 
close with a discussion integrating findings across waiting attitudes, travel attributes, 
and multitasking preferences.
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Literature review

Waiting has been studied most extensively in the service and operations domains, often 
motivated by end goals that affect the “bottom line” (i.e. profit), such as improving cus-
tomers’ wait experiences and perceptions, and optimizing queue management (Antonides 
et al. 2002; Baker and Cameron 1996; Bielen and Demoulin 2007; Durrande-Moreau1999; 
Maister 1985; Pruyn and Smidts 1998; Taylor 1994). In line with this, both empirical and 
field studies have shown that wait experiences affect customer satisfaction, mood, and even 
their propensity to spend money in the future (Bielen and Demoulin 2007; Nie 2000), fur-
ther incentivizing the importance of understanding and managing wait times for service-
related entities. The factors that have been found to influence customers’ wait experiences 
include characteristics of the waiting environment (noise level, aesthetics, etc.) and inter-
ruptions during waiting, among others (Antonides et al. 2002; Baker and Cameron 1996; 
Kaparias et al. 2017; Nie 2000; van Hagen 2011). Supporting these findings are behavioral 
and psychological theories that have been drawn upon to help service providers develop 
approaches and strategies for improving customers’ wait experiences; for example:

• assimilation-contrast theory, which has been used to explain why customer satisfaction 
is strongly affected by differences between perceived and expected wait times,

• attribution theory, which has shed light on how service providers can increase cus-
tomer acceptance of delay by providing acceptable reasons for the cause of said delay, 
and

• stress management theory which suggests that stress-reduction mechanisms like 
advance notice can help improve customers’ wait experiences (Nie 2000).

As noted, this paper focuses on commuters’ attitudes toward waiting, and emphasizes 
waiting that is related to travel, so it is pertinent to examine the literature on waiting in the 
transport context. While the objective of minimizing waiting in transportation is sometimes 
(though not always) motivated by goals (such as accessibility, equity, and travel satisfac-
tion) that differ from those of the aforementioned general service industries, it is critical to 
remember that transportation is a service [more easily seen as such in the context of transit 
and transportation networking companies (TNCs)—e.g. Uber, Lyft], and much of the con-
ceptual and empirical work done in the service and operations domains is relevant. This 
is made clearer by the rash of recent papers that study waiting primarily in the transport 
service context, and which largely reinforce findings from the general service literature. 
These studies have mainly focused on (1) assessing how transit wait incidents affect overall 
service satisfaction and quality assessment (Allen et  al. 2018, 2019; Hadiuzzaman et  al. 
2019; Echaniz et  al. 2019), and (2) identifying the factors that affect transit customers’ 
wait experiences, with the aim of managing those experiences to improve affective/psy-
chological perceptions of wait time (Baker and Cameron 1996; Durrande-Moreau 1999; 
Friman 2010; Ji et al. 2017a, b; Kaparias et al. 2017; Watkins et al. 2011). For example, 
Watkins et al. (2011) found that mobile real time information reduces both perceived and 
expected wait times for transit riders; Friman (2010) found that waiting was perceived less 
negatively when it was in-process rather than pre-process; and Fan et al. (2016) found that 
those at transit stops with no amenities, as well as women waiting for more than 10 min in 
insecure surroundings, perceive wait times as significantly longer than they are. In addition 
to the transit literature, recent work has examined wait times in the context of TNCs, show-
ing that shorter wait times for ridehailing services (compared to alternative modes, e.g. 
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taxi, transit), as well as the desire to reduce travel time, are factors influencing the decision 
to use these services (Alemi et al. 2019; Chen et al. 2018).

It is pertinent to note here that the analyses presented in this paper do not have access 
to context-related variables such as weather, wait conditions (e.g. indoor vs. outdoor), etc.; 
however, there is clearly a significant amount of literature that has otherwise examined 
these effects. Furthermore, given that the study at hand models general attitudes towards 
waiting (rather than specific wait experiences), there is a conceptual basis for not including 
context variables that would guide the respondent to consider particular wait experiences. 
Nevertheless, future extensions of this work could certainly apply the same methodology 
to measuring and analyzing context-specific attitudes.

As with general services, wait time during travel impacts the utility of available choices, 
which may ultimately be reflected in travel behavior. For example, for transit, it has been 
found that wait time (as well as walk time) has more than twice the disutility of in-vehicle 
travel time, and given higher proportions of wait and walk time for transit, this is believed 
to be a factor influencing low transit adoption rates in certain areas (particularly in the 
absence of further disincentives associated with driving) (Wardman 2004). Additionally, 
the literature has examined the ability of “equipped” waiting (i.e. equipped with tools for 
passing the time, such as a smartphone or a book; Durrande-Moreau and Usunier 1999; 
Gasparini 1995; Wang and Hsu 2018) or travel-based multitasking (Lyons et  al. 2007; 
Lyons and Urry 2005; Mokhtarian et al. 2015; Watts and Urry 2008) to improve the utility 
of wait time and travel time respectively, with a recent finding that a small but non-trivial 
portion of the commuter rail and carpooling mode shares can be attributed to the opportu-
nity to productively multitask (using a laptop/tablet in this particular study) on these modes 
(Malokin et al. 2019).

Thus, we see that factors influencing waiting attitudes, expectations, perceptions, and 
experiences have been studied extensively within service industries, and most pertinently 
to this study, from the transportation service perspective. However, the factors studied are 
typically specific to either the service or the wait experience (e.g. lighting and music; van 
Hagen 2011), and rarely delve into individual-level attributes that might contribute to these 
varied wait time expectations and perceptions. We note that some researchers have specu-
lated that such differences may play a role in moderating waiting experience (Baker and 
Cameron 1996; Pruyn and Smidts 1998), while others have studied individual character-
istics that are specific to experience, such as mood before waiting and distraction levels 
(Durrande-Moreau 1999; Durrande-Moreau and Usunier 1999).

A foundational study to the present analysis (Mishra et al. 2015) identified the three key 
waiting constructs (i.e. waiting in general, or under conditions where the waiting was either 
expected or equipped) being modeled in this paper, and also related them to a small num-
ber of (mostly demographic) variables using descriptive statistics. This precursor study 
found that mean factor scores statistically significantly differed (between two or among all 
three of the attitudinal constructs) by variables such as gender, income, children, public 
transit use, and equipped-ness (with productivity tools). The present study substantially 
extends the previous one by: (1)  comprehensively examining correlational relationships 
between personal and travel-related attributes and waiting attitudes, and (2) going beyond 
descriptive analyses to model the waiting constructs as a function of numerous socioeco-
nomic and demographic (SED), lifestyle, and attitudinal variables, and further, weighting 
the sample used in these analyses to reflect population commute mode shares in the study 
area. Accordingly, the results can be taken to reflect roughly a population-level portrayal 
of the influence of these factors on waiting attitudes. This study also facilitates an inte-
grated examination of the relationships between general multitasking and travel-based 
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multitasking attitudes on waiting; thus a number of gaps in the literature are addressed. We 
note that while the empirical scope of this work is outside the usual focus of applications 
for the service industry, it may benefit general service providers who can further under-
stand how various customer groups view waiting, and in some cases cater to their specific 
needs. The methodological scope of this pair of studies (i.e. the attitude measurement pro-
cess, followed by descriptive analyses and linked models of the identified attitudes) is quite 
broad, and could readily be adapted to waiting in a variety of service and other contexts.

Overview of data and prior analysis

Data used for this analysis comes from the Multitasking Survey of Northern Califor-
nia Commuters (N = 2617, including commuting workers as well as college students 
commuting to school) conducted in 2011–2012; additional details regarding the survey 
design and data collection effort can be found in Neufeld and Mokhtarian (2012). The 
survey comprised nine sections covering a diverse array of attitudinal, preference, and 
behavior measures including: general lifestyle attitudes and personality traits, general 
multitasking/polychronicity attitudes and preferences, daily life and commute expecta-
tions and behaviors, waiting attitudes, mode perceptions, recent commute trip attitudes 
and behaviors, reactions to the provision of WiFi on transit vehicles, transportation mode 
choice and general commute behaviors, and SED characteristics. The main purpose of 
the survey was to support the development of revealed preference commute mode choice 
and other commute behavior models, with an emphasis on capturing the influence of 
general and travel-based multitasking attitudes and behaviors on those choices. However, 
the latter distinctive emphasis supports a number of related analyses, including the one 
reported here.

In the present study, we use three waiting constructs extracted from the 11 waiting atti-
tudinal statements (rated on a five-point scale: strongly disagree, disagree, neutral, agree, 
and strongly agree) contained in the survey (Part D; see Fig. 1 for response distributions for 
each statement), and relate them descriptively and predictively to a variety of other vari-
ables in the dataset. The attitudinal statements themselves were not worded with specific 
references to travel, but that section was related to the general subject of the survey with 
the following introduction:

Travel often involves some form of waiting. For instance, you may have to wait in 
traffic, or you may have to wait for transit to arrive. For each of the following state-
ments, please check the response that best expresses your opinions about waiting, 
especially during travel.

Accordingly, we view the reported responses as reflecting attitudes toward waiting in gen-
eral to some degree, but where such attitudes would be context-specific, they will likely 
reflect one’s attitudes toward waiting while traveling.1

In the prior analysis (Mishra et al. 2015), a model was constructed to identify the latent 
variables underlying the 11 waiting attitudinal statements in the survey. Based on initial 
hypotheses when developing the waiting statements, as well as evidence from exploratory 

1 Of course, not everyone will have read or internalized the preface equally thoroughly, so some respond-
ents may have had a different context in mind when reporting their attitudes.



 Transportation

1 3

Fig. 1  Waiting constructs from the bi-factor model. 1Note: Bar charts are scaled consistently and illustrate 
the unweighted sample distribution of the responses to the 11 waiting indicators, on a 5-point scale from 
‘strongly disagree’ to ‘strongly agree’. Single-headed arrows indicate an influence of the latent construct 
on the observed variable. Double-headed arrows indicate correlations between latent constructs. Numbers 
indicate the associated coefficients of the respective relationships. Measurement errors are suppressed for 
clarity. Source: Modified from Mishra et al. (2015)
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factor analyses conducted on the empirical data, it was determined that the statements 
shared a common core, namely a general attitude about waiting, which could explain a sig-
nificant amount of the variance among statements and, as detailed in Mishra et al. (2015), 
model specifications that could represent this structure were explored. Accordingly, the bi-
factor model specification ultimately selected facilitated the partitioning of covariances of 
the manifest variables (i.e. the 11 waiting attitudinal statements) between a general factor 
and domain-specific factors. The domain-specific factors were labeled “I don’t need to be 
equipped for a wait event” and “Waiting is okay if I expect it”. This model structure is 
able to reflect the conceptualization that much of the observed covariation could first be 
explained by a general orientation toward waiting (which underlay all 11 of the manifest 
variables), and that the equipped-ness and expected-ness nuances could represent separa-
ble “adjustments” to a general waiting attitude (i.e. partially explaining what was left after 
accounting for one’s basic attitude about waiting) rather than outgrowths of such an attitude 
(which is what an alternative specification, a second-order model, would imply; Mishra 
et al. 2015). The standard assumptions of bi-factor models were relaxed in two ways for 
this application (Fig.  1), namely: (1) the domain-specific (equipped and expected) fac-
tors were allowed to correlate with each other; and (2) two of the manifest variables were 
allowed to associate with both the equipped and expected constructs. Additional details 
regarding the estimations of this bi-factor model, as well as initial exploratory analyses on 
the resultant factor scores, can be found in Mishra et al. (2015). Factor loadings from the 
prior analysis are shown in Fig. 1, and for clarity, we again note that this current paper fur-
ther describes and explains via a seemingly unrelated regression model the three waiting 
attitudinal constructs extracted and detailed in Mishra et al. (2015).

Finally, we note that the survey was deployed with the goal of obtaining sizable (rather 
than representative) shares across all commute modes, and as such drive-alone commut-
ers were undersampled while users of other modes were oversampled. Thus, prior to per-
forming the analyses conducted in this paper, the dataset was weighted to be representa-
tive of the regional commute mode shares (as obtained from the American Community 
Survey 2006–2010 county-level data for the study area). The equivalent analyses on the 
unweighted dataset have been provided in the “Appendix”, with further details regard-
ing these in appropriate sections of this paper. Descriptive statistics for the weighted and 
unweighted datasets are included in Table 1, and illustrate the effects of weighting based 
on the commute mode shares (with relatively little difference between the unweighted and 
weighted samples with respect to other variables). As shown in Table  1, approximately 
62% of the weighted sample is female, and the average age of all respondents is 44 years. 
Additionally, roughly 37% of the weighted sample has an annual household income of 
more than $100,000, about half of the sample identifies their occupation as professional/
technical, and slightly more than a third of the sample belongs to two-person households. 
Additional details regarding survey variables can be found in Malokin et al. (2019).

Results

This section is structured as follows. We first (the “Bivariate correlations” section) present 
a descriptive overview of significant bivariate correlations between the waiting constructs 
and variables representing the following attributes: mode choice; mode-related attrib-
utes; travel-based multitasking outcomes; SED characteristics; multitasking attitudes and 
preferences; commute preferences and expectations; time use patterns, preferences, and 
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expectations; general attitudes; and personality traits. The travel-based multitasking out-
comes were developed in a prior study, and represent the probability of commuters obtain-
ing benefits and/or disadvantages of multitasking while traveling; specifically, hedonic 
(e.g. making the trip pleasant) and productive (e.g. allowing work to be completed) ben-
efits, and cognitive (e.g. distraction) and affective (e.g. interfering with trip enjoyment) 

Table 1  Selected characteristics of the sample (N = 2617)

a Frequencies do not add to 100% or the total N because of rounding errors, non-responses, or “other” cat-
egories
b Average age: 44 years (median: 45 years); lowest age: 19 years; highest age: 91 years
c Includes working homemakers, service and repair, sales or marketing, and production or construction
d Bay Area Rapid Transit, the metro rail system serving the San Francisco metro area

Variable Category Frequencya

Unweighted Weighted

N % N %

Gender Male 1018 38.9 955 36.4
Female 1562 59.7 1627 62.2

Ageb 18–24 years 133 5.1 138 5.3
25–34 years 574 21.9 538 20.5
35–44 years 547 20.9 593 22.6
45–54 years 677 25.9 686 26.2
55–64 years 594 22.7 571 21.8
65+ years 73 2.8 74 2.8

Annual household income Less than US $50,000 523 20.0 541 20.7
US $50–100,000 990 37.8 988 37.7
More than US $100,000 984 37.6 971 37.1

Education High school diploma or less 80 3.1 93 3.6
Some college or technical school 611 23.3 668 25.5
College degree 835 31.9 850 32.5
Some graduate school 280 10.7 246 9.4
Graduate degree 810 31.0 758 28.9

Occupation Full-time student 239 9.1 199 7.6
Manager 427 16.3 457 17.5
Professional/technical 1334 51.0 1296 49.5
Clerical/administrative 393 15.0 399 15.2
Otherc 216 8.3 263 10.0

Household size Single-person HH 425 16.2 453 17.3
Two-person HH 994 38.0 923 35.3
Three-person HH 513 19.6 526 20.1
Four-person or larger HH 663 25.3 693 26.5

Mode shares Bike 249 9.5 40 1.5
Commuter rail 222 8.5 19 0.7
Express/local bus/BART d/ferry 772 29.5 214 8.2
Shared ride 402 15.4 326 12.5
Drive alone 972 37.1 2018 77.1
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disadvantages (Shaw et al. 2019). Because the relationships between waiting attitudes and 
many of these variables have rarely (if ever) been detailed in the literature, this compre-
hensive overview is a useful contribution toward understanding how a wide array of both 
general and transportation-related attitudes, preferences, and behaviors relate to waiting 
attitudinal constructs.

Next, we model the waiting constructs using a selection of the aforementioned variables 
that were hypothesized to have causal (one-directional) relationships with the waiting atti-
tudes (the “Model estimation and analysis” section), but for which two-way causation is not 
believed to be present. Specifically, because attitudes toward waiting could be considered 
to be causal (or endogenous) with respect to mode choice, mode-related attributes, travel-
based multitasking outcomes, and travel-related attitudinal constructs, these variables were 
excluded as predictors from the regression models developed in the “Model estimation and 
analysis” section. For example, while it is of interest to examine the effects of travel-based 
multitasking outcomes on waiting attitudes, we did not include this in the predictive mod-
els as there is a conceptual basis for believing that attitudes toward waiting could influence 
the benefits and disadvantages experienced as a result of travel-based multitasking (as well 
as the converse). For the same reason, we not only excluded the chosen mode as a direct 
predictor of waiting attitudes because the opposite direction of causality (waiting attitudes 
influence mode choice) is quite likely, we also did not develop models segmented by cho-
sen commute mode. The latter specification, too, would represent an influence of the cho-
sen mode on one’s waiting attitudes (in essence the explanatory variables in the segmented 
models would be interactions of the original variables with commute mode), and therefore 
generate an endogeneity bias in the estimated coefficients. In other words, a coefficient of 
variable x that differs by mode would indicate the existence of some relationship between 
x, mode, and waiting attitude, but the model would confound the “mode-specific influence 
of x” on “waiting attitude” (the effect we would be trying to capture) with the influence of 
“waiting attitude in the presence of x” on “mode”.

Thus, the “Bivariate correlations” section facilitates the observation of causality-agnos-
tic patterns related to waiting attitudes, while the  “Model estimation and analysis” sec-
tion details more rigorous predictive results regarding causal effects on waiting attitudes. 
Table  7 (in the “Appendix”) details the indicator statements/observations for the latent 
construct explanatory variables included in the analyses for both the  “Bivariate correla-
tions” and “Model estimation and analysis” sections (e.g. attitudinal statements which were 
factor-analyzed to reveal underlying attitudinal constructs).

Bivariate correlations

Tables 2 and 3 describe significant correlational relationships between the three waiting 
attitudinal constructs and core variable groups for the weighted data. The correlations 
between the waiting constructs and other variables for the unweighted dataset are included 
in Table  8 in the “Appendix”. Depending on the nature of the second variable, either 
point-biserial (if dichotomous), Pearson (if continuous), or Spearman (if ordinal) correla-
tion coefficients were calculated. From Table 2, we see that those with greater perceived 
amounts of time spent traveling and working, as well as those with time pressure and frus-
tration, were more inclined to mind waiting; however, we reserve discussion on these since 
they are included in the predictive models. In this section, we discuss mode choice, mode-
related attributes, travel-based multitasking outcomes, and travel-related general attitudes 
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Table 2  Bivariate correlations between waiting constructs and exogenous survey variables (N = 2617, 
weighted sample)

I do not mind 
waiting

I don’t need to 
be equipped for a 
wait event

Waiting is 
okay if I 
expect it

SED characteristics
Gender (female)a 0.093** − 0.139** 0.143**
Ageb 0.057**1 – − 0.081**
Household  incomec − 0.079** − 0.095** –
Education  levelc − 0.018 2 − 0.126** 0.099**
Multitasking attitudes and preferencesb

Preference for activity oriented multitasking − 0.032 2 − 0.122** 0.161**
Preference for background noise – − 0.039*1 –
Monotasking preference (day-scale) − 0.056** 0.054** − 0.042*1

Multitasking is normative – – 0.057**
Favorable personal reaction toward multitasking 0.086** – –
Preference for task oriented monotasking – 0.132** –
Feels expected to multitask on job – − 0.098** 0.083**
Would like to multitask on job 0.052**1 − 0.097** 0.089**
Commute preferences and expectationsb,c

Feels expected to work − 0.023 2 − 0.127** 0.070**
Would like to work − 0.039* − 0.102** 0.047*
Feels expected to socialize/recreate 0.042* − 0.033 2 0.054**
Would like to socialize/recreate – − 0.151** 0.132**
Feels expected to use same route − 0.075** 0.030 2 –
Would like to use same route − 0.064** – –
Time use patterns, preferences, and expectationsb

Feels expected to be constantly available − 0.030 2

Would like to be constantly available – 0.062** –
Perceived time spent on traditional social and recrea-

tional activities
0.071** – –

Perceived time spent traveling − 0.097** – − 0.039*1

Perceived time spent working − 0.135** – 0.084**
Perceived time spent on non-work ICT − 0.050*1 – –
General attitudes and preferencesb

Pro-technology – − 0.039*1 0.091**
Real time pressure − 0.198** – 0.162**
Preferred time pressure − 0.055** − 0.051** –
Satisfied with life 0.118** − 0.124** 0.042*
Main benefit of job is money – 0.050* –
Would trade pay for day off of work 0.041* − 0.026 2 0.085**
Desire to own impressive vehicle − 0.074** 0.097** –
Personality traitsb

Extraverted 0.087** – –
Organized – − 0.064** 0.066**
Frustrated − 0.251** 0.058** 0.074**
Independent/alone – − 0.044* 0.130**
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for the weighted dataset (Table 3) in greater detail, as these variables were not included in 
the predictive models.

Notably, commuters with trips that are longer in both time and distance tended to mind 
waiting more. However, commuters who reported that their commute allowed multitask-
ing, who obtained travel-based multitasking benefits, or who perceived their chosen modes 
to be comfortable, convenient, conducive to multitasking, or generally beneficial, tended 
to mind waiting less than others, and tended to want to be equipped for a wait event and to 
say that waiting is okay if expected. Correspondingly, commuters who reported obtaining 
disadvantages due to travel-based multitasking tended to mind waiting more than others, 
and were more inclined than others to agree that “waiting is okay if I expect it,” suggesting 
that individuals who are experiencing negative multitasking outcomes are less tolerant than 
others of unexpected waiting.

We also see that commuters with pro-transit, pro-density, and pro-active transporta-
tion attitudes, as well as those who report having high satisfaction with life, were more 
inclined than others not to mind waiting and to agree that waiting is okay if expected, but 
less inclined to report that they don’t need to be equipped for a wait event (suggesting that 
these attitudes co-occur with still wanting to be equipped for waiting). On the other hand, 
commuters who believe that travel time is a waste tend to feel that waiting is not okay 
under any circumstances (expected, equipped, and general). Finally, rail commuters were 
understandably more inclined to need to be equipped for a wait event, while drivers were 
less inclined.

For Table 2, Table 3 (correlations for weighted data), and (in the “Appendix”) Table 8 
(correlations for unweighted data), we included non-significant correlations if and only 
if that relationship was significant in the other table/dataset (example: if the correlation 
between choosing bike and “I do not mind waiting” is significant for the unweighted 
dataset but not the weighted dataset, we include the appropriate correlation in the table 

Table 2  (continued)

I do not mind 
waiting

I don’t need to 
be equipped for a 
wait event

Waiting is 
okay if I 
expect it

Responsible – − 0.135** 0.085**
Risktaker – – − 0.071**
Leader − 0.029 2 − 0.040* 0.084**
Explorer 0.100** − 0.112** 0.102**

**, * Significant at 1%, 5% respectively
1 Significant in the correlational analysis for weighted data, but not significant in the correlational analysis 
for unweighted data
2 Significant in the correlational analysis for unweighted data, but not significant in the correlational analysis 
for weighted data. The insignificant coefficients in the latter case have been preserved in this table to allow 
for comparisons with the unweighted data in Table 8
a Point-biserial correlations (between continuous and binary variables)
b Pearson correlations (between continuous variables)
c Spearman correlations (between continuous and ordinal variables)
c These variables are based on statements asking participants what they feel they “have to, or are expected 
to do” and what they would “like to do” on their commute, and as such, should be read in the context of the 
commute
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for the weighted data, but mark it with a footnote). We include the correlations for the 
unweighted data (Table 8), because as mentioned, the weighted data represents appropriate 
mode shares in the population, which substantially alters the sample sizes (N) for the mode 
choice variables specifically (for example, there are many fewer cyclists than motorists in 

Table 3  Bivariate correlations between waiting constructs and potentially endogenous survey variables 
(N = 2617, weighted sample)

**, *Significant at 1%, 5% respectively
1 Significant in the correlational analysis for weighted data, but not significant in the correlational analysis 
for unweighted data
2 Significant in the correlational analysis for unweighted data, but not significant in the correlational analysis 
for weighted data. The insignificant coefficients in the latter case have been preserved in this table to allow 
for comparisons with the unweighted data in Table 8
a Point-biserial correlations (between continuous and binary variables)
b Pearson correlations (between continuous variables)
c Spearman correlations (between continuous and ordinal variables)

I do not mind  
waiting

I don’t need to be 
equipped for a wait 
event

Waiting is 
okay if I 
expect it

Mode choicea

Bike 0.025 2 – 0.026 2

Commuter rail − 0.013 2 − 0.022 2 –
Express/local bus/BART/ferry (transit) 0.037 2 − 0.050* –
Shared ride – – –
Drive alone − 0.030 2 0.062** − 0.028 2

Mode-related attributes
Transit: waiting times (min)b – – 0.067**1

Transit: wait episodes (no.)c − 0.057* – –
Commuter rail: wait episodes (no.)c – – − 0.091**
Trip  durationb − 0.060** – –
Trip  distanceb − 0.061** – –
Commute allows  multitaskingc 0.120** − 0.098** 0.082**
Perceived comfort of chosen  modeb 0.095** − 0.104** 0.044*
Perceived convenience of chosen  modeb 0.079** − 0.083**1 0.105**
Perceived multitaskability of chosen  modeb 0.065**1 – 0.050*1

Perceived benefit of chosen  modeb 0.104** − 0.024 2 − 0.029*
Travel-based multitasking outcomesa

Obtains productive benefits – − 0.211** 0.131**
Obtains hedonic benefits 0.104** − 0.183** 0.138**
Obtains cognitive disadvantages – – 0.047*
Obtains affective disadvantages − 0.088** – 0.078**
General attitudes and preferencesb

Pro-transit 0.030 2 − 0.078** 0.053**
Travel is a waste − 0.357** 0.065** − 0.045*
Commute provides benefits 0.270** − 0.111** 0.021 2

Pro-active transportation 0.020 2 − 0.095** 0.141**
Pro-density 0.109** − 0.073** 0.039 2



Transportation 

1 3

the population), and thus this change in sample sizes for the choosers of a given mode may 
conceivably be responsible for the shift in significance. Regardless of this and other dif-
ferences in significant variables between the weighted and unweighted datasets, we draw 
attention to the fact that the magnitudes and signs are consistent for all of the relationships, 
and thus these relationships can be considered to be stable.

Finally, we note that statistical significance notwithstanding (which is, of course, par-
tially a function of the generous sample size), the magnitudes of the correlations are quite 
modest—none greater than 0.357, and most less than 0.100. For most variables, this is not 
especially surprising, and signifies that at least with respect to the variables available to us, 
attitudes toward waiting are distributed largely independently across people. Clearly, there 
is a good deal left to learn about attitudes toward waiting.

Model estimation and analysis

We model the three waiting attitudinal constructs discussed in the “Overview of data and 
prior analysis” section using a trivariate seemingly unrelated regression equations (SURE) 
model. The SURE model consists of a set of regression equations having (potentially) dif-
fering explanatory variables which never include dependent variables from the other equa-
tions in the set (thereby rendering the equations “seemingly unrelated”), and which are 
therefore linked only through allowing their error terms to be correlated (Zellner 1962). 
This specification was selected on the basis that the three waiting constructs being modeled 
(i.e. “I don’t mind waiting”, “Don’t need to be equipped for a wait event”, and “Waiting is 
okay if I expect it”) are conceptually related, and thus there is reason to expect some of the 
same unobserved variables to influence all three constructs. We use feasible generalized 
least squares to simultaneously and efficiently estimate the model.

The specification for the trivariate SURE model used in this analysis is as follows:

where Yij is an estimate of the score for the jth observation on the ith waiting construct as 
obtained from the model shown in Fig. 1, Xij is the vector of explanatory variables, �i0 and 
�′
i
 are coefficients to be estimated, and �ij is the error term. With the presence of the con-

stant term �i0 we can assume E(�ij) = 0 , and we further assume that the errors are indepen-
dently-distributed across j (cases) (i.e. E(�ij�ij� ) = 0 for j ≠ j′). Let �

i
 be the N-dimensional 

column vector of errors for factor i. Then correlations between the error vectors for equa-
tions i and k are given by (Heijmans and Neudecker 1998):

where �ik = E[�ij�kj] and IN is the N × N identity matrix. Tables  4 and 5 summarize the 
SURE models executed for this paper. Explanatory variables were entered into the model 
more or less in the following order: SED indicators; general multitasking/polychronic-
ity attitudes; general time use and commute-related expectations and preferences, as well 
as self-reported assessments of current time use; and general attitudes and preferences. 
The model presented in Table 4 additionally includes personality traits as the final group 
among the explanatory variables studied, but is otherwise identical in initial specification 
to the model in Table 5. Insignificant variables were removed in successive stages and the 
model(s) re-estimated prior to moving to the next group. Selected variables were re-tested 

(1)
Yij = �i0 + ��

i
Xij + �ij, i = factors 1, 2, 3

(general, equipped, expected waiting); j = 1, 2,… ,N;

(2)E(�
i
�

′

k
) = �ikIN , i, k = 1, 2, 3,
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and some variables were excluded based on interpretation prior to finalizing the model. 
Table 6 provides the correlations between the error terms for the three waiting constructs 
for both model specifications.

During experimentation with the model specifications, we arrived at two versions, 
which provide different perspectives (Tables 4, 5). The first specification (Table 4) includes 
personality traits, and has better fit statistics than the second model specification (Table 5); 
however, several SED characteristics and attitudes became insignificant after entering the 
personality traits. The second model specification retains the focus on traditional SED 
characteristics, and (although the fit is slightly lower) since the literature and practice are 
more populated with SED variables (e.g. age, income, etc.), we believe that the model in 
Table 5 allows for discussion and linkages that may not be possible/visible with the final 
model in Table  4, thus yielding a contribution in its own right. Comparison of the two 
models also suggests that behavioral and attitudinal differences that may be traditionally 
linked to SED and other such variables in the literature, may instead be more appropriately 
attributable to more fundamental variables such as personality traits.

Finally, as with the correlational analysis (“Bivariate correlations” section), in the 
“Appendix” (Tables 9, 10) we detail the final model (with personality traits, i.e. compa-
rable to Table 4) and the error term correlations for the unweighted dataset. Comparisons 
between the results for the weighted versus unweighted data again indicates a fairly stable 
(though not identical) solution, with comparable fit statistics.

Model results

Here we highlight selected results from the final model (Table 4), and discuss differences 
between this model and the one in Table 5.

For the final model, we see that all SED characteristics examined in this model—gen-
der, age, income, and education level—are significant for one or more of the constructs, 
with women (more than men) tending to want to be equipped for waiting and to say that 
waiting is okay if expected. Older participants have reduced tendencies to need to expect 
waiting for it to be okay, i.e. they appear to be more tolerant even of unexpected waiting. 
On the other hand, high-income and -education commuters in our sample tend to want to 
be equipped for wait events, with the high-income participants tending to mind waiting in 
general. For the model in Table 5 that does not include personality traits, we note that gen-
der and age also yielded significant effects for the general waiting construct, with women 
and older age groups having reduced tendencies to mind waiting in general. We found it 

Table 6  Estimated correlations of error terms for Tables 3 and 4

Table 4 correlations shown in parentheses

I do not mind  
waiting

Don’t need to be 
equipped for a wait 
event

Waiting is 
okay if I 
expect it

I do not mind waiting 1.000
Don’t need to be equipped for a wait 

event
− 0.015 (− 0.015) 1.000

Waiting is okay if I expect it 0.117 (0.104) − 0.436 (− 0.443) 1.000
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useful to include the second model (Table 5) for precisely such reasons; that is, when per-
sonality traits were entered into the model, other variables such as SED characteristics and 
some attitudes became insignificant.

With respect to the attitudinal constructs tested, we see that a preference for having time 
pressure increases the tendency to mind waiting as well as the tendency to feel that waiting 
isn’t okay even if it is expected. On the other hand, those who say that they are satisfied 
with life have a greater tendency not to mind waiting but also a greater tendency to want 
to be equipped for a wait event. Commuters who state that they rarely get behind on things 
to do have a greater tendency to mind waiting and to want to be equipped while waiting, 
suggesting an orientation toward efficient time use. Both those who see the main benefit 
of their job to be money and those with desires to own an impressive vehicle have a lower 
need to be equipped for wait events, possibly due to lower desires to utilize that time with 
work-related tasks.

Notably, those who have preferences for multitasking (whether on the job or not) tend 
to mind waiting less, while those with monotasking preferences tend to mind it more, sug-
gesting that multitasking may alleviate some of the negative effects of waiting. However, 
those who would like to work on the commute tend to mind waiting more, which sup-
ports the expectation that wait episodes are disruptive to using travel time to work. It could 
also suggest that there are personal or mode-related barriers stopping such commuters from 
working during potential wait episodes2 (Watts and Urry 2008). Understandably, we also 
see that both those who perceive spending more time working and those who perceive 
spending more time traveling tend to mind waiting more, with those who perceive spend-
ing more time on recreational activities tending to mind it less. Interestingly, the model 
also indicates that those who feel expected to use the same route have increased tendencies 
to mind waiting in general and even if it is expected.

Nine personality traits were significant for one or more constructs, and interestingly the 
inclusion of these traits eliminated two variables entirely from the (Table 5) model (spe-
cifically: feels expected to socialize/recreate, perceived amount of time spent on non-work 
ICT), and altered the significance for others (gender, age, expected to use same route, 
desire to own impressive vehicle, etc.). We see that commuters who are identified as being 
more extraverted or having explorer type personalities tend to mind waiting less, although 
those who are extraverted tend to say that they don’t need to be equipped for waiting and 
waiting isn’t okay if expected, while those who are identified as explorers have opposite 
tendencies for the latter two constructs. On the other hand, those who are identified as 
frustrated, liking to move quickly, and being frugal tend to mind waiting more. Interest-
ingly, prior work has found that those with quantitative, economic time styles tend to have 
increased perceived time pressure and impatience while waiting (Durrande-Moreau and 
Usunier 1999), which may be reasonably extended to further contextualize the frugal per-
sonality trait finding in this study. Those who are identified as being organized and respon-
sible have a greater tendency to want to be equipped for waiting. Thus, as can be seen the 
personality traits are highly interpretable (conceptually understandable) in this final model, 
and also improve the overall fit.

2 As Watts and Urry (2008, p. 870) aptly put it, “Unpacking takes time and space; therefore a journey 
where there is not enough time or space to unpack creates a sense of being squashed, even if the person has 
a seat and the vehicle is clean and punctual. Passengers are forced either to remain packed whilst travelling 
and consequently can make little use of their time. Or, … passengers adapt to cramped and short journeys 
by only partially unpacking with music players, mobile phones, and novels ready-to-hand…”.
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Finally, we note that the model has reasonable R-squared fit values (~ 0.12) for predic-
tion of attitudinal statements, with low correlations of error terms between the general con-
struct (“I do not mind waiting”) and the equipped and expected constructs. We note that 
the R-squared values are those from simple regressions on the constituent models, and can 
be considered to be representative of the fit for the three-equation system. The correla-
tion between error terms for the general and expected constructs was small but positive 
(0.117), while the correlation between error terms for the general and equipped constructs 
was almost 0 (− 0.015). We note that in the bi-factor model for developing the constructs, 
the correlation between the expected and equipped constructs themselves was − 0.462 (this 
is a relaxation of a traditional assumption of bi-factor models), which is on par with the 
estimated error term correlation of − 0.436 between the equations for the respective con-
structs. This is likely a manifestation of the relatively low (even if typical or better-than-
typical) percents of variance explained (R-squareds) for the constructs themselves—two 
equations whose observed variables explain a great deal of the variation in their dependent 
variables would have lower residuals of unexplained variance, and could be expected to 
have less variation due to unobserved variables that are common to both equations.

Discussion and conclusions

This analysis utilized data from a revealed preference survey of Northern California com-
muters to model a general attitude toward waiting, as well as attitudes related to equipped 
and expected waiting. The wait time literature is vast; however, to our knowledge this is the 
first analysis that has: (1) modeled the effects of a broad range of personal characteristics 
on waiting attitudes; and (2) executed analyses linking wait time attitudes, travel attributes, 
and multitasking attitudes and preferences.

The results (Tables 2, 3, 4, 5) show that a broad array of characteristics has significant 
predictive effects on waiting attitudes, including SED variables, personality traits, general 
attitudes and preferences, and time use patterns. We also see that commute preferences and 
expectations are significant predictors, with other travel-related attitudes and behaviors (not 
in the predictive model) also having significant correlations with the waiting constructs. 
Thus, a picture begins to emerge of the type(s) of individuals who inhabit these waiting 
attitudinal constructs, facilitating a better understanding of why these attitudes may exist, 
and what various groups of individuals do to alleviate or improve attitudes toward waiting.

Specifically, we see that respondents with lower tendencies to mind waiting are com-
muters who: tend to have lower incomes, have preferences for multitasking in general and 
at their jobs, tend to spend a lot of time on leisure activities, and have extraverted and/or 
explorer-type personalities. Those who have a lower need to be equipped for wait events 
tend to have lower incomes, lower education levels, and are more likely to be male. As 
expected, those who have preferences for multitasking, those who expect to work on the 
commute, and those who want to work on the commute, all have a greater tendency to 
want to be equipped for a wait event, as do those with organized and responsible personal-
ity types. Those with increased tendencies to believe that “waiting is okay if expected” are 
female, younger individuals, and those with higher levels of education. We also again see 
that those who have preferences for multitasking in general, or on their job, have increased 
tendencies to find expected waiting to be acceptable. To close out the discussion on per-
sonal characteristics, differences between Tables 4 and 5 suggest that personality traits can 
replace some sociodemographic characteristics and expectations/perceptions in models, 
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suggesting that more nuanced measures of heterogeneity (e.g. personality, as opposed to 
attributes like gender) may lead to improved understanding of observed behaviors and 
overall better model predictions.

Regarding the transportation side of this study, we see that longer commute times and 
distances are associated with reduced tolerance for waiting, which may be due to the survey 
focus on waiting during travel, or may simply suggest that respondents with longer com-
mute times and distances have had negative experiences with waiting which have informed 
their attitudes. We also find that attitudes associated with travel have significant correla-
tions with the waiting constructs, with those who find traveling to be a waste understand-
ably tending to have unfavorable opinions towards waiting, even if equipped or expected. 
In addition, we see patterns with respect to mode choice: commuter rail passengers have 
greater tendencies than others to need to be equipped, while those who drive alone have 
lesser tendencies to need to be equipped (as the latter conceivably could not use productiv-
ity tools due to the constraints of their commute). As ridehailing services begin to obtain 
larger market shares, and even farther into the future, as increasing automation furthers 
the possibility of autonomous public transportation and shared vehicles, understanding the 
role of wait times and the locations of these wait episodes in the overall transport process 
will be of increasing importance to transportation system modeling and forecasting efforts 
(Csiszár and Zarkeshev 2017). We note that researchers have already started to examine 
differences in wait times for ridehailing services across different sociodemographic groups 
and in varying geographic areas, findings that may have implications for barriers to access 
to those services at the moment, as well as for spatial development in the future (Hughes 
and MacKenzie 2016).

With respect to multitasking preferences and behaviors, we see that commuters who: 
multitask on their commute and obtain hedonic benefits, report that their commute allows 
multitasking, and view their commute mode as being conducive to multitasking have 
greater tolerance for waiting in general, and as expected, have stronger inclinations toward 
wanting to be equipped for waiting and wanting wait events to be expected. Supporting 
these findings, we also see that those who report having disadvantages due to travel-based 
multitasking have less tolerance for waiting. Moving to the predictive results for the gen-
eral multitasking attitudes (defined in Table 7 of the “Appendix”), we see that those with 
a favorable reaction towards multitasking have increased tolerance for waiting, while those 
with preferences for monotasking correspondingly have a reduced tolerance for waiting, 
presumably seeing it as dead time (unable to be filled with a secondary activity). Again, in 
line with the aforementioned findings, we see that those with preferences for activity-ori-
ented multitasking have greater tendencies to want to be equipped and to expect their wait 
events. Finally, the survey also captured preferences for multitasking while on the job, and 
we found that this is a significant predictor of tolerance toward waiting and preference for 
expected waiting. We note as well that there is a growing body of literature on travel-based 
multitasking (multitasking during travel) which reports that multitasking can improve sub-
jective trip perception and utility across modes in most though not all contexts (Banerjee 
and Kanafani 2008; Ettema et al. 2012; Mokhtarian et al. 2015; Rasouli and Timmermans 
2014; Rhee et al. 2013; Russell 2012; Shaw et al. 2019; Susilo et al. 2012), findings that 
are echoed theoretically and empirically in the wait time literature under the parlance of 
equipped or distracted waiting (Maister 1985; Pruyn and Smidts 1998).

Thus, it is clear that, as waiting becomes increasingly important in transportation sys-
tems of the future, understanding individuals’ profiles of various waiting attitudinal con-
structs may play a critical role in transportation scenario simulation and forecasting. 
Beyond transportation, however, this work provides useful contributions to the general wait 
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time literature, making connections across a wide range of individual characteristics and 
three fundamental waiting attitudes. We note that the context of the waiting attitudes stud-
ied in this paper are colored distinctly by the transport context of the survey, and acknowl-
edge this as both a limitation and an added benefit. As one of the first papers to study wait-
ing attitudes at this level of detail, we hope that these findings will encourage future work 
and investigations into both general and travel-related wait episodes. Achieving a better 
understanding of this inevitable time use will facilitate improving services, as well as plan-
ning, across sectors.
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Table 8  Correlational relationships between waiting constructs and key survey variables (unweighted) 
(comparable to Table 2 and Table 3 in paper)

I do not mind waiting Don’t need to be 
equipped for a wait event

Waiting is 
okay if I 
expect it

Mode choicea

Bike 0.052**1 – 0.056**1

Commuter rail − 0.057**1 − 0.053**1 –
Express/local bus/BART/ferry 0.057**1 − 0.051** –
Shared ride – – –
Drive alone − 0.042*1 0.092** − 0.040*1

Mode-related attributesb

Transit: waiting times (min)b – – 0.012 2

Transit: wait episodes (no.)c − 0.068**1 – –
Rail: wait episodes (no.)c – – − 0.068*
Trip  durationb − 0.106** – –
Trip  distanceb − 0.105** – –
Commute allows  multitaskingc 0.101** − 0.159** 0.080**
Perceived comfort of chosen mode 0.064** − 0.114** 0.056**
Perceived convenience of chosen mode 0.120** 0.019 2 0.039**
Perceived multitaskability of chosen mode 0.034 2 – 0.004 2

Perceived benefit of chosen mode 0.126** − 0.081**1 0.052**
Travel-based multitasking outcomesa

Obtains productive benefits – − 0.244** 0.147**
Obtains hedonic benefits 0.085** − 0.208** 0.129**
Obtains cognitive disadvantages – – 0.048*
Obtains affective disadvantages − 0.107** – 0.065**
SED characteristics
Gender (female)a 0.070** − 0.096** 0.115**
Ageb 0.036 2 – − 0.074**
Household  incomec − 0.099** − 0.103*** –
Education  levelc − 0.056**1 − 0.135** 0.100**
Multitasking attitudes and preferencesb

Preference for activity oriented multitasking − 0.040*1 − 0.102** 0.139**
Preference for background noise – − 0.024 2 –
Monotasking preference (day-scale) − 0.039* 0.047* − 0.026 2

Multitasking is normative – – 0.048*
Favorable personal reaction toward multitasking 0.058** – –
Preference for task oriented monotasking – 0.123** –
Feels expected to multitask on job – − 0.117** 0.095**
Would like to multitask on job 0.023 2 − 0.102** 0.094**
Commute preferences and expectationsb,d

Feels expected to work − 0.051**1 − 0.177** 0.097**
Would like to work − 0.047* − 0.139** 0.056**
Feels expected to socialize/recreate – − 0.044*1 0.059**
Would like to socialize/recreate – − 0.171** 0.159**
Feels expected to use same route − 0.084** 0.048*1 –
Would like to use same route − 0.072** – –
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Table 8  (continued)

I do not mind waiting Don’t need to be 
equipped for a wait event

Waiting is 
okay if I 
expect it

Self-reported assessment of current time useb

Perceived time spent on traditional social and 
recreational activities

0.065** – –

Perceived time spent traveling − 0.137** – 0.035 2

Perceived time spent working − 0.132** – 0.071**
Perceived time spent on non-work ICT − 0.035 2 – –
Feels expected to be constantly available − 0.040*1 – –
Would like to be constantly available – 0.054** –
General attitudes and preferencesb

Pro-transit 0.075**1 − 0.121** 0.052**
Travel is a waste − 0.352** 0.054** − 0.051*
Pro-technology – – 0.075**
Commute provides benefits 0.258** − 0.116** 0.043*1

Real time pressure − 0.218** − 0.064** 0.167**
Preferred time pressure − 0.067** − 0.063** –
Pro-active transportation 0.070**1 − 0.098** 0.135**
Satisfied with life 0.114** − 0.127** 0.063**
Pro-density 0.073** − 0.090** 0.056**1

Main benefit of job is money – 0.045* –
Would trade pay for day off of work 0.043* − 0.038* 0.097**
Desire to own impressive vehicle − 0.089** 0.112** –
Personality traitsb

Extraverted 0.098** – –
Organized – − 0.033 2 0.054**
Frustrated − 0.243** 0.053** 0.069**
Independent/Alone – − 0.022 2 0.112**
Responsible – − 0.080** 0.067**
Risktaker – – − 0.063**
Leader − 0.058**1 − 0.058** 0.097**
Explorer 0.098** − 0.1115** 0.098**

Italicized correlations are associated with variables that were not included in the predictive models devel-
oped in the “Model estimation and analysis” section, due to endogeneity concerns as discussed within the 
text
**, * Significant at 1%, 5% respectively
1 Significant in the correlational analysis for unweighted data, but not significant in the correlational analysis 
for weighted data
2 Significant in the correlational analysis for weighted data, but not significant in the correlational analysis 
for unweighted data. However, the insignificant coefficients in this latter case have been preserved in this 
table to allow for comparisons with the weighted data in Table 2
a Point-biserial correlations (between continuous and binary variables)
b Pearson correlations (between continuous variables)
c Spearman correlations (between continuous and ordinal variables)
d These variables are based on statements asking participants what they feel they “have to, or are expected 
to do” and what they would “like to do” on their commute, and as such, should be read in the context of the 
commute



Transportation 

1 3

Ta
bl

e 
9 

 T
riv

ar
ia

te
 S

U
R

E 
m

od
el

 re
su

lts
 w

ith
 p

er
so

na
lit

y 
tra

its
 (N

 =
 24

44
, u

nw
ei

gh
te

d 
sa

m
pl

e)
 (c

om
pa

ra
bl

e 
to

 T
ab

le
 4

 in
 p

ap
er

)

I d
o 

no
t m

in
d 

w
ai

tin
g

D
on

’t 
ne

ed
 to

 b
e 

eq
ui

pp
ed

 fo
r a

 w
ai

t 
ev

en
t

W
ai

tin
g 

is
 o

ka
y 

if 
I e

xp
ec

t i
t

co
eff

 (t
-s

ta
tis

tic
)

co
eff

 (t
-s

ta
tis

tic
)

co
eff

 (t
-s

ta
tis

tic
)

SE
D

 c
ha

ra
ct

er
is

tic
s

G
en

de
r (

fe
m

al
e)

0.
08

21
**

 (2
.2

6)
−

 0.
11

5*
**

 (−
 3.

75
)

0.
12

2*
**

 (4
.4

9)
H

ou
se

ho
ld

 in
co

m
e

−
 0.

04
36

**
* 

(−
 3.

82
)

−
 0.

03
34

**
* 

(−
 3.

77
)

–
Ed

uc
at

io
n

–
−

 0.
05

16
**

* 
(−

 4.
17

)
0.

05
34

**
* 

(5
.0

9)
M

ul
tit

as
ki

ng
 a

tti
tu

de
s a

nd
 p

re
fe

re
nc

es
Pr

ef
er

en
ce

 fo
r a

ct
iv

ity
 o

rie
nt

ed
 m

ul
tit

as
ki

ng
–

−
 0.

05
53

**
* 

(−
 3.

56
)

0.
06

20
**

* 
(4

.6
1)

M
on

ot
as

ki
ng

 p
re

fe
re

nc
e 

(d
ay

-s
ca

le
)

−
 0.

03
60

**
* 

(−
 2.

05
)

–
–

M
ul

tit
as

ki
ng

 is
 n

or
m

at
iv

e
–

0.
05

04
**

* 
(3

.6
8)

–
Fa

vo
ra

bl
e 

pe
rs

on
al

 re
ac

tio
n 

to
w

ar
d 

m
ul

tit
as

ki
ng

–
–

–
Pr

ef
er

en
ce

 fo
r t

as
k 

or
ie

nt
ed

 m
on

ot
as

ki
ng

–
0.

07
07

**
* 

(5
.1

3)
–

C
om

m
ut

e 
pr

ef
er

en
ce

s a
nd

 e
xp

ec
ta

tio
ns

a

Fe
el

s e
xp

ec
te

d 
to

 w
or

k
–

−
 0.

06
25

**
* 

(−
 4.

09
)

–
Fe

el
s e

xp
ec

te
d 

to
 so

ci
al

iz
e/

re
cr

ea
te

0.
04

43
**

 (2
.1

0)
–

–
Fe

el
s e

xp
ec

te
d 

to
 u

se
 sa

m
e 

ro
ut

e
−

 0.
03

23
* 

(−
 1.

94
)

–
–

W
ou

ld
 li

ke
 to

 w
or

k
−

 0.
04

34
**

* 
(−

 2.
43

)
−

 0.
12

4*
**

 (−
 7.

59
)

–
W

ou
ld

 li
ke

 to
 so

ci
al

iz
e/

re
cr

ea
te

–
−

 0.
04

97
**

* 
(−

 3.
27

)
0.

09
09

**
* 

(6
.3

5)
Ti

m
e 

us
e 

pa
tte

rn
s, 

pr
ef

er
en

ce
s, 

an
d 

ex
pe

ct
at

io
ns

Pe
rc

ei
ve

d 
tim

e 
sp

en
t t

ra
ve

lin
g

−
 0.

08
20

**
* 

(−
 4.

70
)

–
–

W
ou

ld
 li

ke
 to

 b
e 

co
ns

ta
nt

ly
 av

ai
la

bl
e

–
0.

05
20

**
* 

(3
.8

3)
–

G
en

er
al

 a
tti

tu
de

s a
nd

 p
re

fe
re

nc
es

Re
al

 ti
m

e 
pr

es
su

re
−

 0.
16

6*
**

 (−
 8.

92
)

–
0.

05
02

**
* 

(4
.2

0)
Pr

ef
er

en
ce

 fo
r t

im
e 

pr
es

su
re

−
 0.

05
12

**
* 

(−
 2.

84
)

–
–

Sa
tis

fa
ct

io
n 

w
ith

 li
fe

0.
05

91
**

* 
(3

.1
6)

−
 0.

05
64

**
* 

(−
 4.

05
)

–
W

ou
ld

 tr
ad

e 
pa

y 
fo

r d
ay

 o
ff 

of
 w

or
k

0.
03

73
**

 (2
.1

2)
0.

03
70

**
* 

(3
.1

3)
D

es
ire

 to
 o

w
n 

im
pr

es
si

ve
 v

eh
ic

le
–

0.
05

41
**

* 
(3

.9
0)

–



 Transportation

1 3

Ta
bl

e 
9 

 (c
on

tin
ue

d)

I d
o 

no
t m

in
d 

w
ai

tin
g

D
on

’t 
ne

ed
 to

 b
e 

eq
ui

pp
ed

 fo
r a

 w
ai

t 
ev

en
t

W
ai

tin
g 

is
 o

ka
y 

if 
I e

xp
ec

t i
t

co
eff

 (t
-s

ta
tis

tic
)

co
eff

 (t
-s

ta
tis

tic
)

co
eff

 (t
-s

ta
tis

tic
)

Pr
o-

te
ch

no
lo

gy
 a

tti
tu

de
s

–
–

0.
04

10
**

* 
(3

.3
3)

Pr
ef

er
en

ce
 fo

r m
ul

tit
as

ki
ng

 o
n 

jo
b

–
–

0.
02

16
* 

(1
.9

1)
R

ar
el

y 
ge

ts
 b

eh
in

d 
on

 th
in

gs
 to

 d
o

−
 0.

06
38

**
* 

(−
 3.

52
)

–
–

Pe
rs

on
al

ity
 tr

ai
ts

Ex
tra

ve
rte

d
0.

06
27

**
* 

(3
.4

3)
0.

04
38

**
* 

(2
.7

9)
−

 0.
02

81
**

 (−
 2.

07
)

Fr
us

tra
te

d
−

 0.
16

9*
**

 (−
 8.

96
)

–
–

Ex
pl

or
er

0.
06

75
**

* 
(3

.7
8)

−
 0.

04
28

**
* 

(−
 2.

81
)

0.
02

95
**

 (2
.2

3)
A

lo
ne

/In
de

pe
nd

en
t

–
–

0.
06

48
**

* 
(5

.6
2)

Fr
ug

al
–

0.
02

83
**

 (2
.0

9)
–

R
is

kt
ak

er
–

–
−

 0.
04

01
**

* 
(−

 3.
36

)
O

rg
an

iz
ed

–
–

0.
02

49
**

 (2
.0

2)
Re

sp
on

si
bl

e
–

−
 0.

08
24

**
* 

(−
 5.

24
)

0.
04

17
**

* 
(3

.1
3)

M
od

el
 p

ar
am

et
er

s
C

on
st

an
t

0.
12

9*
* 

(2
.3

3)
0.

48
6*

**
 (7

.4
9)

−
 0.

35
5*

**
 (−

 6.
81

)
R2  (G

oo
dn

es
s o

f F
it)

b
0.

13
8

0.
13

5
0.

11
1

**
*,

 *
*,

 *
Si

gn
ifi

ca
nt

 a
t 1

%
, 5

%
,1

0%
, r

es
pe

ct
iv

el
y

a  Th
es

e 
va

ria
bl

es
 a

re
 b

as
ed

 o
n 

st
at

em
en

ts
 a

sk
in

g 
pa

rti
ci

pa
nt

s 
w

ha
t t

he
y 

fe
el

 th
ey

 “
ha

ve
 to

, o
r a

re
 e

xp
ec

te
d 

to
 d

o”
 a

nd
 w

ha
t t

he
y 

w
ou

ld
 “

lik
e 

to
 d

o”
 o

n 
th

ei
r 

co
m

m
ut

e,
 a

nd
 a

s 
su

ch
, s

ho
ul

d 
be

 re
ad

 in
 th

e 
co

nt
ex

t o
f t

he
 c

om
m

ut
e

b  Th
es

e 
R-

sq
ua

re
d 

va
lu

es
 a

re
 fr

om
 si

m
pl

e 
re

gr
es

si
on

s f
or

 th
e 

in
di

vi
du

al
 e

qu
at

io
ns

, a
nd

 c
an

 b
e 

co
ns

id
er

ed
 to

 b
e 

re
pr

es
en

ta
tiv

e 
of

 th
e 

fit
 in

 th
e 

SU
R

E 
m

od
el



Transportation 

1 3

References

Alemi, F., Circella, G., Mokhtarian, P., Handy, S.: What drives the use of ridehailing in California? Ordered 
probit models of the usage frequency of Uber and Lyft. Transp. Res. Part C Emerg. Technol. 102, 
233–248 (2019). https ://doi.org/10.1016/j.trc.2018.12.016

Allen, J., Eboli, L., Mazzulla, G., Ortúzar, J.D.: Effect of critical incidents on public transport satisfaction 
and loyalty: an ordinal probit SEM-MIMIC approach. Transportation (2018). https ://doi.org/10.1007/
s1111 6-018-9921-4

Allen, J., Muñoz, J.C., Ortúzar, J.de D.: On the effect of operational service attributes on transit satisfaction. 
Transportation (2019). https ://doi.org/10.1007/s1111 6-019-10016 -8

Antonides, G., Verhoef, P.C., Van Aalst, M.: Consumer perception and evaluation of waiting time: a field 
experiment. J. Consum. Psychol. 12(3), 193–202 (2002). https ://doi.org/10.1207/S1532 7663J CP120 
3_02

Baker, J., Cameron, M.: The effects of the service environment on affect and consumer perception of wait-
ing time: an integrative review and research propositions. J. Acad. Mark. Sci. 24(4), 338–349 (1996). 
https ://doi.org/10.1177/00920 70396 24400 5

Banerjee, I., Kanafani, A.: The value of wireless internet connection on trains: Implications for mode-choice 
models. IDEAS Working Paper Series from RePEc (2008). https ://escho larsh ip.org/uc/item/8kf2t 753. 
Accessed June 2018

Bielen, F., Demoulin, N.: Waiting time influence on the satisfaction-loyalty relationship in services. Manag. 
Serv. Qual. Int. J. 17(2), 174–193 (2007). https ://doi.org/10.1108/09604 52071 07351 82

Chatterjee, K., Clark, B., Martin, A., Davis, A.: The commuting and wellbeing study: understanding the 
impact of commuting on people’s lives. (2017). Retrieved from https ://trave lbeha viour .files .wordp ress.
com/2017/10/caw-summa ryrep ort-onlin eedit ion.pdf. Accessed June 2018

Chen, X., Zheng, H., Wang, Z., Chen, X.: Exploring impacts of on-demand ridesplitting on mobility via 
real-world ridesourcing data and questionnaires. Transportation (2018). https ://doi.org/10.1007/s1111 
6-018-9916-1

Circella, G., Mokhtarian, P., Poff, L.K.: A conceptual typology of multitasking behavior and polychronicity 
preferences. Electr. Int. J. Time Use Res. 9(1), 59–107 (2012). https ://jtur.iatur .org/home/artic le/76fb5 
7e3-84b8-43c1-966a-67d28 1b37e 59. Accessed 10 Oct 2019

Csiszár, C., Zarkeshev, A.: Demand-capacity coordination method in autonomous public transportation. 
Transp. Res. Proc. 27, 784–790 (2017). https ://doi.org/10.1016/j.trpro .2017.12.109

Durrande-Moreau, A.: Waiting for service: ten years of empirical research. Int. J. Serv. Ind. Manag. 10(2), 
171–194 (1999). https ://doi.org/10.1108/09564 23991 02643 34

Durrande-Moreau, A., Usunier, J.-C.: Time styles and the waiting experience. J. Serv. Res. 2(2), 173–186 
(1999). https ://doi.org/10.1177/10946 70599 22005 

Echaniz, E., Ho, C., Rodriguez, A., dell’Olio, L.: Modelling user satisfaction in public transport systems 
considering missing information. Transportation (2019). https ://doi.org/10.1007/s1111 6-019-09996 -4

Ettema, D., Friman, M., Gärling, T., Olsson, L.E., Fujii, S.: How in-vehicle activities affect work commut-
ers’ satisfaction with public transport. J. Transp. Geogr. 24, 215–222 (2012). https ://doi.org/10.1016/j.
jtran geo.2012.02.007

Fan, Y., Guthrie, A., Levinson, D.: Waiting time perceptions at transit stops and stations: effects of basic 
amenities, gender, and security. Transp. Res. Part A Policy Pract. 88, 251–264 (2016). https ://doi.
org/10.1016/j.tra.2016.04.012

Table 10  Estimated correlations of error terms (for unweighted model in Table 9)

I do not mind 
waiting

Don’t need to be equipped for 
a wait event

Waiting is 
okay if I 
expect it

I do not mind waiting 1.000
Don’t need to be equipped for a wait 

event
0.014 1.000

Waiting is okay if I expect it 0.094 − 0.432 1.000

https://doi.org/10.1016/j.trc.2018.12.016
https://doi.org/10.1007/s11116-018-9921-4
https://doi.org/10.1007/s11116-018-9921-4
https://doi.org/10.1007/s11116-019-10016-8
https://doi.org/10.1207/S15327663JCP1203_02
https://doi.org/10.1207/S15327663JCP1203_02
https://doi.org/10.1177/0092070396244005
https://escholarship.org/uc/item/8kf2t753
https://doi.org/10.1108/09604520710735182
https://travelbehaviour.files.wordpress.com/2017/10/caw-summaryreport-onlineedition.pdf
https://travelbehaviour.files.wordpress.com/2017/10/caw-summaryreport-onlineedition.pdf
https://doi.org/10.1007/s11116-018-9916-1
https://doi.org/10.1007/s11116-018-9916-1
https://jtur.iatur.org/home/article/76fb57e3-84b8-43c1-966a-67d281b37e59
https://jtur.iatur.org/home/article/76fb57e3-84b8-43c1-966a-67d281b37e59
https://doi.org/10.1016/j.trpro.2017.12.109
https://doi.org/10.1108/09564239910264334
https://doi.org/10.1177/109467059922005
https://doi.org/10.1007/s11116-019-09996-4
https://doi.org/10.1016/j.jtrangeo.2012.02.007
https://doi.org/10.1016/j.jtrangeo.2012.02.007
https://doi.org/10.1016/j.tra.2016.04.012
https://doi.org/10.1016/j.tra.2016.04.012


 Transportation

1 3

Friman, M.: Affective dimensions of the waiting experience. Transp. Res. Part F Psychol. Behav. 13(3), 
197–205 (2010). https ://doi.org/10.1016/j.trf.2010.04.006

Gasparini, G.: On waiting. Time Soc. 4(1), 29–45 (1995). https ://doi.org/10.1177/09614 63X95 00400 1002
Hadiuzzaman, M., Farazi, N.P., Hossain, S., Malik, D.M.G.: An exploratory analysis of observed and latent 

variables affecting intercity train service quality in developing countries. Transportation 46(4), 1447–
1466 (2019). https ://doi.org/10.1007/s1111 6-017-9843-6

Heijmans, R., Neudecker, H.: Estimation of the SURE model. Stat. Pap. 39(4), 423–430 (1998). https ://doi.
org/10.1007/BF029 27105 

Hughes, R., MacKenzie, D.: Transportation network company wait times in greater seattle, and relation-
ship to socioeconomic indicators. J. Transp. Geogr. 56, 36–44 (2016). https ://doi.org/10.1016/j.jtran 
geo.2016.08.014

Ji, Y., Gao, L., Fan, Y., Zhang, C., Zhang, R.: Waiting time perceptions at bus and metro stations in Nanjing, 
China: the importance of station amenities, trip contexts, and passenger characteristics. Transp. Lett. 
(2017a). https ://doi.org/10.1080/19427 867.2017.13988 54

Ji, Y., Zhang, R., Gao, L., Fan, Y.: Perception of transfer waiting time at stops and stations in Nanjing, 
China. Paper presented at the 96th Annual Meeting of the Transportation Research Board, Washington 
D.C. (2017b)

Kahneman, D., Krueger, A.B.: Developments in the measurement of subjective well-being. J. Econ. Per-
spect. 20(1), 3–24 (2006). https ://doi.org/10.1257/08953 30067 76526 030

Kaparias, I., Rossetti, C.L., Holloway, C.: Investigating the value of waiting time at bus stops. Paper pre-
sented at the 96th Annual Meeting of the Transportation Research Board, Washington D.C. (2017)

Lyons, G., Jain, J., Holley, D.: The use of travel time by rail passengers in Great Britain. Transp. Res. Part A 
Policy Pract. 41(1), 107–120 (2007). https ://doi.org/10.1016/j.tra.2006.05.012

Lyons, G., Urry, J.: Travel time use in the information age. Transp. Res. Part A Policy Pract. 39(2–3), 257–
276 (2005). https ://doi.org/10.1016/j.tra.2004.09.004

Maister, D.: The psychology of waiting lines. In: Czepiel, J.A., Solomon, M.R., Suprenant, C.F. (eds.) The 
Service Encounter, pp. 113–124. D.C. Heath and Company, Lexington Books, Lexington (1985)

Malokin, A., Circella, G., Mokhtarian, P.L.: How do activities conducted while commuting influence mode 
choice? Using revealed preference models to inform public transportation advantage and autonomous 
vehicle scenarios. Transp. Res. Part A Policy Pract. 124, 82–114 (2019). https ://doi.org/10.1016/j.
tra.2018.12.015

Mishra, G.S., Mokhtarian, P.L., Widaman, K.F.: An empirical investigation of attitudes toward waiting 
on the part of Northern California commuters. Travel Behav. Soc. 2(2), 78–87 (2015). https ://doi.
org/10.1016/j.tbs.2014.09.002

Mokhtarian, P.L., Papon, F., Goulard, M., Diana, M.: What makes travel pleasant and/or tiring? An investi-
gation based on the French National Travel Survey. Transportation 42(6), 1103–1128 (2015). https ://
doi.org/10.1007/s1111 6-014-9557-y

Neufeld, A.J., Mokhtarian, P.L.: A survey of multitasking by Northern California commuters: description of 
the data collection process. University of California Davis. Davis (2012). http://www.its.ucdav is.edu/
resea rch/publi catio ns/publi catio n-detai l/?pub_id=1802. Accessed June 2018

Nie, W.: Waiting: integrating social and psychological perspectives in operations management. Omega 
28(6), 611–629 (2000). https ://doi.org/10.1016/S0305 -0483(00)00019 -0

Office for National Statistics: Commuting and personal well-being. Newport, United Kingdom (2014). 
http://www.ons.gov.uk/ons/dcp17 1766_35195 4.pdf. Accessed June 2018

Pruyn, A., Smidts, A.: Effects of waiting on the satisfaction with the service: beyond objective time meas-
ures. Int. J. Res. Mark. 15(4), 321–334 (1998). https ://doi.org/10.1016/S0167 -8116(98)00008 -1

Rasouli, S., Timmermans, H.: Judgments of travel experiences, activity envelopes, trip features and multi-
tasking: a panel effects regression model specification. Transp. Res. Part A Policy Pract. 63, 67–75 
(2014). https ://doi.org/10.1016/j.tra.2014.02.012

Rhee, K.-A., Kim, J.-K., Lee, B.-J., Kim, S., Lee, Y.-I.: Analysis of effects of activities while traveling 
on travelers’ sentiment. Transp. Res. Rec. J. Transp. Res. Board 2383, 27–34 (2013). https ://doi.
org/10.3141/2383-04

Russell, M.L.: Travel time use on public transport: what passengers do and how it affects their wellbeing 
(Doctor of Philosophy), University of Otago, Dunedin (2012)

Shaw, F.A., Malokin, A., Mokhtarian, P.L., Circella, G.: It’s not all fun and games: an investigation of the 
reported benefits and disadvantages of conducting activities while commuting. Travel Behav. Soc. 17, 
8–25 (2019). https ://doi.org/10.1016/j.tbs.2019.05.008

Susilo, Y., Lyons, G., Jain, J., Atkins, S.: Rail passengers’ time use and utility assessment. Transp. Res. Rec. 
J. Transp. Res. Board 2323, 99–109 (2012). https ://doi.org/10.3141/2323-12

https://doi.org/10.1016/j.trf.2010.04.006
https://doi.org/10.1177/0961463X95004001002
https://doi.org/10.1007/s11116-017-9843-6
https://doi.org/10.1007/BF02927105
https://doi.org/10.1007/BF02927105
https://doi.org/10.1016/j.jtrangeo.2016.08.014
https://doi.org/10.1016/j.jtrangeo.2016.08.014
https://doi.org/10.1080/19427867.2017.1398854
https://doi.org/10.1257/089533006776526030
https://doi.org/10.1016/j.tra.2006.05.012
https://doi.org/10.1016/j.tra.2004.09.004
https://doi.org/10.1016/j.tra.2018.12.015
https://doi.org/10.1016/j.tra.2018.12.015
https://doi.org/10.1016/j.tbs.2014.09.002
https://doi.org/10.1016/j.tbs.2014.09.002
https://doi.org/10.1007/s11116-014-9557-y
https://doi.org/10.1007/s11116-014-9557-y
http://www.its.ucdavis.edu/research/publications/publication-detail/%3fpub_id%3d1802
http://www.its.ucdavis.edu/research/publications/publication-detail/%3fpub_id%3d1802
https://doi.org/10.1016/S0305-0483(00)00019-0
http://www.ons.gov.uk/ons/dcp171766_351954.pdf
https://doi.org/10.1016/S0167-8116(98)00008-1
https://doi.org/10.1016/j.tra.2014.02.012
https://doi.org/10.3141/2383-04
https://doi.org/10.3141/2383-04
https://doi.org/10.1016/j.tbs.2019.05.008
https://doi.org/10.3141/2323-12


Transportation 

1 3

Taylor, S.: Waiting for service: the relationship between delays and evaluations of service. J. Mark. 58(2), 
56 (1994)

van Hagen, M.: Waiting Experience at Train Stations. University of Twente, Enschede (2011)
Wang, P.-C., Hsu, Y.-T.: Analysis of waiting time perception of bus passengers provided with mobile ser-

vice. Paper presented at the 97th Annual Meeting of the Transportation Research Board, Washington 
D.C. (2018)

Wardman, M.: Public transport values of time. Transp. Policy 11(4), 363–377 (2004). https ://doi.
org/10.1016/j.tranp ol.2004.05.001

Watkins, K.E., Ferris, B., Borning, A., Rutherford, G.S., Layton, D.: Where is my bus? Impact of mobile 
real-time information on the perceived and actual wait time of transit riders. Transp. Res. Part A 45(8), 
839–848 (2011). https ://doi.org/10.1016/j.tra.2011.06.010

Watts, L., Urry, J.: Moving methods, travelling times. Environ. Plan. D Soc. Space 26(5), 860–874 (2008). 
https ://doi.org/10.1068/d6707 

Zellner, A.: An efficient method of estimating seemingly unrelated regressions and tests for aggregation 
bias. J. Am. Stat. Assoc. 57(298), 348–368 (1962). https ://doi.org/10.2307/22816 44

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

F. Atiyya Shaw is a Ph.D. candidate in Transportation Engineering at the Georgia Institute of Technology. 
She holds a B.Sc. and M.Sc. in Civil Engineering, and an M.Sc. in Psychometrics. Her research interests 
center around the improved measurement of transportation system user behavior and performance.

Aliaksandr Malokin is a Data engineer at Invesco. He obtained his PhD in Civil Engineering from the Geor-
gia Institute of Technology, where he studied travel behavior, data fusion, and application of machine learn-
ing methods in transportation engineering.

Patricia L. Mokhtarian is the Susan G. and Christopher D. Pappas Professor of Civil and Environmental 
Engineering at the Georgia Institute of Technology. She has specialized in the application of quantitative 
methods to the study of travel behavior for nearly 40 years, and is a recent Past Chair of the International 
Association for Travel Behaviour Research.

Giovanni Circella is a Senior Research Engineer in the School of Civil and Environmental Engineering of 
the Georgia Institute of Technology, and the Honda Distinguished Scholar for New Mobility Studies and 
Director of the 3 Revolutions Future Mobility Program at the University of California, Davis. Dr. Circella’s 
research interests include travel behavior, travel demand modeling, travel survey methods, shared mobility 
and emerging transportation services, autonomous vehicles, sustainable transportation and policy analysis.

Affiliations

F. Atiyya Shaw1  · Aliaksandr Malokin1 · Patricia L. Mokhtarian1 · Giovanni Circella1,2

 Aliaksandr Malokin 
 amalokin@gatech.edu

 Patricia L. Mokhtarian 
 patmokh@gatech.edu

 Giovanni Circella 
 gcircella@gatech.edu

1 School of Civil and Environmental Engineering, Georgia Institute of Technology, 790 Atlantic 
Drive, Atlanta, GA 30332, USA

2 Institute of Transportation Studies, University of California, Davis, 1715 Tilia Street, Davis, 
CA 95616, USA

https://doi.org/10.1016/j.tranpol.2004.05.001
https://doi.org/10.1016/j.tranpol.2004.05.001
https://doi.org/10.1016/j.tra.2011.06.010
https://doi.org/10.1068/d6707
https://doi.org/10.2307/2281644
http://orcid.org/0000-0001-8717-5118

	Who doesn’t mind waiting? Examining the relationships between waiting attitudes and person- and travel-related attributes
	Abstract
	Introduction
	Literature review
	Overview of data and prior analysis
	Results
	Bivariate correlations
	Model estimation and analysis
	Model results

	Discussion and conclusions
	Acknowledgements 
	References




