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Over three decades have passed since research on the complex interrelationships between 
Information and Communication Technologies (ICT) and travel behaviour began. Since 
then much has changed. Broadly speaking researchers have been chasing a complex and 
bi-directional moving target with both the development of digital technologies (what we 
refer to as three Internet generations) and changes to human behaviours coinciding side 
by side. As both transportation technologies and ICT contribute to remote activities, the 
impact of ICT on individuals’ activities and related travel behaviour have been discussed. 
It is not surprising because untangling this issue is the basis of understanding travel behav-
iour in information age. In the mid 80 s and early 90 s scholars were trying to disentan-
gle how telecommunications (as they were then called) would likely influence activity and 
travel patterns and an initial set of hypotheses were established by Salomon and Mokhtar-
ian (Mokhtarian 1990; Salomon 1986). According to their framework telecommunications 
could substitute, complement, modify travel (route, mode, timing or destination) or have 
no effect at all. This simple and direct framework fitted well to the rather simple infor-
mation technology of the time. The 1st Internet generation can traced to the opening of 
the World Wide Web (www) initially as a unidirectional protocol for passing on informa-
tion content from producers to the users on sedentary end devices (desktops). Research 
focused mainly on the substitution/complementary relationships between virtual and physi-
cal activities especially e-working (teleworking/telecommuting—Mokhtarian and Salomon 
1994) and e-shopping and how they affect the demand for travel (Cao 2012; Zhai et  al. 
2017). Another strand of research involved the influence of information on modification 
of travel choices based on the abundance of travel planners available on the web (Ben-Elia 
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and Avineri 2015; Chorus et al. 2006). A main conclusion resulting from this literature is 
that no simple unified theory can fit these complex phenomena.

Technology continued to evolve with the 2nd generation of the Internet introducing two 
way communication and sharing and exchange of information between users and suppliers. 
The older form of IT was transformed to ICT. This led to the establishment of digital social 
networks and the widespread ability to maintain extensive social ties without geographic 
proximity (Tillema et al. 2010). Second and more importantly was the transition from sta-
tionary devices to mobile devices and the move from place-based to person based telecom-
munications (Sharmeen et  al. 2014). Mobile telephony and broadband were major game 
changers allowing people to renegotiate their mandatory and non-mandatory activities 
more effectively through various channels including voice, text, email and instant messag-
ing (van den Berg et al. 2012). For example, mobile e-devices enable individuals to engage 
in activities remotely reducing the need of physical co-presence. With this evolution, new 
thoughts started appearing how ICT and mobility possibly interact. ICT is loosening the 
bond between activities and fixed locations and times, which has expanded the ways of 
engaging in activities including simultaneous time use, multitasking, etc. (Mokhtarian 
et al. 2006). As a result, the notion of temporal and spatial fragmentation of activities has 
been proposed (Lenz and Nobis 2007). The activity fragmentation theory suggested ICT is 
associated with the breakup of activities into smaller temporal chunks that can take place 
in different places and times (Ben-Elia et al. 2014). This idea explained the infringement 
of home activities on workplaces during the day and work activities at the home during 
the evening (Alexander et al. 2010). However the theory of fragmentation was not able to 
explain how this comes about. In addition the notion of travel time as dead time was being 
assertively challenged especially on public transport both for work related and leisure 
related activities (Jain and Lyons 2008; Line et al. 2011; and see the discussion in the 1st 
round table in the Epilogue), especially when ICTs deeply permeate into individuals’ daily 
life which results in the facts that a lot of tele-activities can be conducted during the travel, 
which enables the trains, buses, and cars to become a moving space for conducting other 
activities (Wang et al. 2015). In recent years, research on travel time use in the context of 
different national cultures and with different transportation modes are expanded greatly, 
especially research on developing countries.

Despite the mounting evidence of more mobile and complex interrelationships between 
ICT and human behaviours the lack of an adequate theory remains a persistent problem. A 
more elaborate framework involving the notion of a fluid tapestry of relationships between 
physical and virtual activity participation was suggested by Mokhtarian and Tal (2013). 
While some activities can never be replaced by virtual means, others remain purely vir-
tual and many mixtures can exist in between, including ‘reallocation’ of money or time 
resources through ICT. This framework has not been properly studied and thus has not 
yet materialized into a full blown theory whilst the simplicity of the substitution—com-
plementarity description still maintains its appeal (see 2nd roundtable discussion in the 
Epilogue), despite the fact that most researchers agree it is obsolete.

Not only is there a lack of sound theory to date but it seems that with the emergence of 
the 3rd Internet generation—the Internet of Things (IoT)—we are on the verge of a new 
era of transportation and ICT fusion into an intricate personal mobility tool kit (Grieco and 
Urry 2011). IoT will connect a multitude of objects and appliances online with tremendous 
implications for everyday life. People might not need to deal with everyday maintenance 
tasks like grocery shopping if their refrigerator or pantry will be able to recognize what 
they need and order supplements online (Hubers et al. 2011; Lyons 2015). IoT will also 
manifest in connected mobility with cars and other vehicles communicating between each 
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other in real time and with road/rail infrastructures and traffic management centres. Natu-
rally contemplating about the future of autonomous mobility is beyond this editorial but 
it should also be noted as a potential source for large scale changes in lifestyles, time use, 
activity participation and possibly even urban form (Fagnant and Kockelman 2014; Krue-
ger et al. 2016; Shladover 2017; Thomopoulos and Givoni 2015).

As the degree of uncertainty and innovation grows so does the need for novel meth-
odologies to tackle the inherent behavioural complexity. Luckily, the increasing use of 
ICT themselves—via mobile phones and apps, smartcards, credit-cards etc., is passively 
generating large amounts of data—big data—that researchers can mine to capture the 
rhythms of everyday life in space and time. It has been recently shown that travel demand, 
transportation management and urban planning have paid increasing attention to big data. 
Originally, most studies have explored characteristic of individuals’ spatial–temporal travel 
behaviour and its interaction with urban space (Ahas et  al. 2010; Licoppe et  al. 2008). 
In recent years, big data and social media data are employed by transport modellers for 
modelling transport related issues (Hasan and Ukkusuri 2015; Hasan et al. 2016; Rashidi 
et al. 2017). At the same time researchers are actively using dedicated apps to monitor and 
learn about dynamic spatiotemporal behaviours. Nevertheless neither passive big data nor 
apps are a panacea and many obstacles remain in their application (Chen et al. 2016). In 
this regard, with the rise of the Internet City and the implementation of smart city strat-
egy (Zhen et al. 2015), China has shown promise for providing wide access to many Big 
Data sources including mobile phone records, smartcard and local social networks some 
of which is demonstrated in our special issue. We should not forget to mention the excit-
ing applications of experience-based panels, serious games and virtual reality as non-tradi-
tional approaches for studying adoption of innovation (Stathopoulos et al. 2017).

Thus this special issue aims to provide a platform for scholars to share their new 
research and findings contributing to new conceptual, methodological, and/or empirical 
advances on the relationships between travel behaviour, activity, time use and ICT, new 
insights and models on ICT induced trade-offs between mobility, activities and time, spent 
in between physical and virtual spaces, and new methodologies to collect and analyse data 
from active and passive big data sources including social media and specifically tailored 
APPs on travel, time use and activities. Moreover, these topics in the context of China need 
to be paid urgent attention as deep ICT permeation in Chinese residents’ daily activities 
and travel behaviour, and the construction of smart city in China is in fully swing which 
creates new prospect for the transformation of residents’ activities. Of course, not all of 
these topics have been covered in the special issue.

Ettema proposes activity theory as a framework to analyse the impact of smartphone 
apps on travel and activities. Based on an explorative analysis on Whatsapp and travel feed-
back apps, his study suggests that the activity systems of each app differ largely in terms of 
object, motive, outcomes, community and rules.

Mulley and Ma use 3-year panel data collected by GPS tracking and a conventional 
survey methodology in northern Adelaide, South Australia, to examine whether the social 
marketing program which targeted reducing vehicle kilometres travelled, TravelSmart, 
had a sustained impact. Their results indicate that both driving time the driving distances 
of TravelSmart participants have a declining trend over the 3 tears, albeit with variations 
among participants with different socio-demographic and built environment characteristics.

Song, Fan, Li and Ji develop Python scripts to modify and extend visualization tech-
niques based on a data cube of four dimensions—space, date, time, and user. Based on 
1 month of smartcard data with boarding and/or alighting information during October, 
2013, the data cube technique is adopted to understand space–time travel patterns of 
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Nanjing rail transit users. The visualizations of two-dimensional slices of the data cube 
provide novel insights to the impacts of National Holiday on smartcard usage and dis-
parities among various user groups.

Zegras, Li, Kilic et al. assesses the use of a smartphone-based promoted-recall house-
hold travel survey, Future Mobility Sensing (FMS), in Dar-es-Salaam. Their experiment 
reveals various potential social and technical challenges. Non-random, non-participation 
and non-response seems to exist. Therefore, it is important to include enhanced mobile 
phone training of participants and/or improving the interviewers’ verification procedure.

Loo and Wang explore the multifunctional role of home from the perspective of indi-
vidual’s time use on e-working and e-shopping at home. Using a household survey of 
608 full-time paid employees who conducted e-activities at home in Nanjing, they ana-
lyse the characteristics and patterns of home-based e-working and e-shopping. Their 
results indicate that the rich e-activities taking place at home has gradually enriched the 
function of home in people’s daily life.

Zhu, Wang, Jiang and Zhou examine whether metropolitan size impacts telecom-
muting based on data from 2001 and 2009 National Household Travel Surveys in the 
US. Their findings suggest that the policies that promote telecommuting may increase, 
rather than decrease as expected, people’s travel demand, regardless of the size of the 
metropolitan size. Besides, the complementary impact of telecommuting on daily travel 
is lower in larger metropolitan statistical areas.

Suel, Daina and Polak adopt the hazard based duration models to examine the effect 
of online shopping on the whole shopping activity patterns and personal trips, using 
1 year long longitudinal grocery shopping purchase data from London shoppers. Their 
results demonstrate that shopping online does not have a significant effect on overall 
shopping activity frequency, yet affects shopping trip rates.

Dong, Cirillo and Diana extend the traditional analysis of leisure activity participa-
tion by including leisure activities that require the use of a personal computer. Specifi-
cally, they examine the substitution effects with both in-home and out-of-home leisure 
activities and the time budget allocated to each of them, based on data extracted from 
the American Time Use Survey. Their findings indicate that there is little substitution 
effects between leisure with personal computer and the relative time spent on it, with in-
home and out-of-home leisure episodes.

Tang, Zhen, Cao and Mokhtarian present the first analysis of high-speed-rail (HSR) 
passengers’ travel time use in China. Using a survey conducted on the Shanghai–Nan-
jing corridor, they find that 96% of the respondents use ICT during their HSR jour-
ney and more interestingly, that most passengers spend some of their travel time on 
work-related activities. Their results also indicate that the items carried, advance plan-
ning, and work-related travel attributes heavily influence activity participation while 
travelling.

At the end of this issue we have provided the reader with an Epilogue that collates the 
research notes of three cross-cutting research themes discussed during the international 
symposium on “ICT, Activity, Time Use and Travel” organized by Nanjing University and 
International Association for China Planning (IACP) in July 2016 in Nanjing, China, that 
inspired this special issue.

This is only the starting point in ICT and travel research. Technological developments 
have had, and still have, a major impact on our society and daily life and they are likely to 
continue playing significant role in the future. Therefore, there are still many unanswered 
questions which need to be addressed and investigated in-depth. Certainly, this requires 
concerted efforts and contributions of scholars from worldwide.
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