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Abstract

Knowledge workers tend to choose third places as alternatives for remote work. Since previous studies lack high-
precision spatial-temporal data collection approaches and analysis for third-place remote workers, this study aims to
investigate the spatial-temporal characteristics of knowledge workers engaging in remote work at third places using
refined data collection methods. We recruited 20 knowledge workers in Beijing, China, collected their spatial-temporal
data using activity diaries and wearable devices, including Global Positioning System (GPS) trackers and wearable
cameras, for seven days, and visualized their spatial-temporal characteristics, encompassing work time allocation,
commute duration, and spatial distribution of various workplaces. The results show that: (1) Temporally, in addition to
heterogeneity in work rhythms such as fragmented versus continuous sessions and weekday-weekend contrasts, these
workers work an average of 6.3 hours daily for 6.6 days a week, with 46.7% of their work time spent in third places
and a 34-minute commute. (2) Spatially, most third places are located close to home with some suburban—center
movements, and workers typically use 4.5 different third places for remote work and prefer third places within
5 kilometers or beyond 15 kilometers from home.
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Third place, as a type of informal public gathering place like café¢ and library (Oldenburg, 1989), is growing
popular for remote work among knowledge workers. Knowledge workers, such as programmers, lawyers,
and designers, are professionals who leverage their expertise to create value for their organizations
(Davenport, 2005; Drucker, 1959). The development of information and communications technology (ICT)
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and the outbreak of the COVID-19 pandemic have led to a rise in third-place remote work (Mouratidis and
Papagiannakis, 2021). A study has show that nearly a third of remote workers work in third places, and one-
tenth of remote workers prefer working in third places (Lund et al., 2020). Li et al. (2024) also demonstrated
that 11.27 % of total employees in Beijing opt for working in third places, with 4.35 % favoring commercial
ones in 2022.

A growing body of studies has begun examining the intersection between third places and remote work.
Existing studies mainly focus on three aspects. Firstly, studies identify why remote workers choose third
places and what amenities influence workers’ preferences. Garrett et al. (2017) found that workers often come
to seek a balance between social presence and autonomy, and Henriksen et al. (2018) showed that Wi-Fi
stability and acoustic comfort significantly shape workers’ choices of third places. Secondly, research on how
third places shape work practices reveals that such spaces support creativity and cognitive transitions.
Nagayama (2023) demonstrated that third places facilitate task switching and flexible workflow management
for mobile knowledge workers. Thirdly, research focusing on the spatial distribution of third-place remote
work and its urban determinants reveals that popular third places tend to cluster in high-density mixed-use
areas with strong transit accessibility (Li et al., 2024). Despite these insights, existing work mainly focused
on why and how remote workers use third places, but less is known about the spatial patterns in how remote
workers engage with these spaces. As a result, the empirical foundation supporting policy-making and spatial
planning for hybrid work infrastructures remains limited. Besides, previous studies have largely relied on
self-reported surveys, which are subject to recall bias, underreporting of short trips, and limited temporal
accuracy, and thus lack high spatiotemporal resolution in data collection approaches and analysis for the
behaviors of remote workers in third places (Mariotti et al., 2022; Zhou et al., 2018). Such high-resolution
data are crucial for formulating urban design guidelines for third places and fostering the development of
hybrid work models. Thus, this study aims to examine the spatial-temporal characteristics of knowledge
workers working remotely in third places with refined data acquisition and analytical methods, providing a
data foundation for future fine-grained investigations of flexible work-related mobility patterns.

Data for this study come from an experimental survey conducted from September 18 to November 21,
2022 in Beijing. The survey recruited 20 knowledge workers aged 21 to 50 from various industries who
worked remotely in third places more than three times a week through online platforms. We divided partici-
pants into three groups due to the limitations in the number of available devices and collected data in high
spatiotemporal resolution over seven consecutive days. Participants were required to wear portable Global
Positioning System (GPS) trackers to record their trajectory and wearable cameras (iON SnapCam Lite)
to automatically capture pictures of their daily lives every 30 seconds (Zhang et al., 2021). Furthermore,
participants were requested to complete activity diaries. We finally obtained 158 GPS trajectories and 158
activity diaries, along with 160,878 photos taken by wearable cameras.

Following data collection, the activity diaries, GPS trajectories, and camera images were matched and
integrated using timestamp synchronization. Specifically, we first processed the activity diaries by filling
missing activities and refining activity timings according to timestamps from GPS trackers. Camera images
were used to validate the contextual accuracy of activity diaries and to help correct ambiguous or missing
records. Workplace details, including latitude, longitude, and workplace type, were then manually extracted
and verified from GPS trajectories and visual cues from wearable-camera images through a month-long
process and were appended to the attributes of the activity diaries. This multimodal cross-verification
reduced classification errors common in single-source mobility data and ensured high spatial and temporal
precision. Subsequently, daily working hours and different third place locations of participants were ana-
lyzed and visualized based on activity diaries using Python scripts. While the data collection was organized
in three temporal groups due to device availability, analytical categories were reorganized based on partici-
pants’ actual workspace combinations across seven days, resulting in four behavior-based categories: third
place only, third place and home, third place and office, as well as third place, home, and office. This
behavior-based grouping better reflects real-world working patterns than logistical grouping. Finally, we
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visualized the processed data from spatial and temporal perspectives respectively, as shown in Figure 1.
Figure 1(a) depicts the daily time allocation for various activities, the daily working hours, and commute
duration, with each bar representing an individual’s daily time usage. Figure 1(b) illustrates the spatial dis-
tribution and connectivity among participants’ homes, third places, traditional workplaces, and other loca-
tions that are related to travel to and from third places. Figure 1(c) summarizes the key spatial and temporal
patterns, including weekly working days, daily working hours, the proportion of working time spent in dif-
ferent types of places, commuting duration, the number of third places used, and their distance from home.
It is worth noting that Panel (IIT) of Figure 1(c) uses color to maintain consistency with the categorical color
scheme used in Figures 1(a) and 1(b), while other charts in Figure 1(c) visualize distributions of temporal,
numerical, or distance attributes and therefore employ grayscale palettes to avoid unintended categorical
associations.

Figure 1(a) reveals pronounced variation in temporal work rhythms across individuals and underscores
the heterogeneous and context-dependent nature of third-place work behaviors. Individuals differ both in
third-place working time and in visiting frequency, since some participants engage in long, continuous work
sessions in third places while others rely on short, intermittent bursts of third-place work. Weekend work
also appears among several individuals, reflecting occupational flexibility. Moreover, it shows differences in
the frequency of third-place use, the coexistence of fragmented versus consolidated work patterns, distinc-
tions between workers who primarily stay at home or the office and those who frequently shift among
multiple settings, and noticeable contrasts between weekday and weekend routines. Figure 1(b) comple-
ments these temporal patterns by highlighting the spatial dimension of third-place work. Most third places
cluster within short distances of participants’ homes, indicating a clear preference for local accessibility. It
also clarifies that many long-distance trips stem from suburban—center or center—suburban commuting pat-
terns. For example, participants 1, 7, 8, 12, 13, 15, and 16 commute from suburban areas into the city center
to work in third places, while participants 4, 6, 11, and 15 exhibit the opposite flow. Building on these tem-
poral and spatial variations observed at the individual level, Figure 1(c) summarizes the aggregate character-
istics of third-place remote work. Third-place remote workers work an average of 6.3 hours daily for 6.6 days
a week, with 46.7% of work time spent in third places and a 34-minute commute. They utilize 4.5 third
places for work on average in a week, favoring those within 5 kilometers (66.7%) and beyond 15 kilometers
(18.5%) from home.

The results, varying in time use patterns while aligning in spatial distribution of preferred third places
in comparison with other studies, reinforce the conclusions of prior studies and highlight the divergence
in Beijing’s work situation from that of developed countries. These remote workers have shorter daily
working hours but more workdays, with a higher proportion of work time spent in third places (46.7%)
than the one-sixth reported in the monthly U.S. Survey of Working Arrangements and Attitudes (SWAA)
(Caros et al., 2023). Besides, their 34-minute commute duration is shorter than the average commute time
in Beijing (48 minutes) (China Academy of Urban Planning and Design, 2023) but is longer than com-
mutes to public places (18 minutes), co-working spaces (26 minutes), and the homes of friends and family
members (FFH) (22 minutes) demonstrated by SWAA (Caros et al., 2023). However, the spatial distribu-
tion of their working third places aligns with other studies which suggest that the commuting trips of
teleworkers exhibit a higher standard deviation compared to those of non-teleworkers (Helminen and
Ristimiki, 2007). In our case, this pattern likely reflects both the preference for convenient and accessible
third places and the use of such spaces near long-distance destinations, including client offices, confer-
ence facilities, and hospitals.

While these findings provide insight into the spatial-temporal characteristics of third-place remote
work, the study remains exploratory due to its small sample size. The averages reported in Figure 1(c)
should therefore be interpreted as indicative tendencies rather than population-level estimates, and cross-
city comparisons must be treated with caution given the unique scale and transportation characteristics of
Beijing. Nevertheless, the study demonstrates the analytical value of integrating high-resolution GPS data,
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wearable-camera imagery, and activity diaries, enabling the identification of qualitative behavioral pat-
terns that traditional survey methods are unable to capture.
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