ERSA 2025 — Extended Abstract

The environmental damage attributable to the transport sector renders it more important than
ever to understand the determinants of travel behaviours. Indeed, land-use and transport
policies are often touted as among the most important instruments we can use to promote shifts
towards more sustainable travel behaviours, mainly by reducing excessive car-use and
promoting development paradigms which encourage multi-modal travel, like the 15-minute
city (OECD, 2018; Mouratidis, 2024). Yet, the relative importance of who we are and where
we live in influencing these behaviours remains somewhat unclear. What’s more, our
understanding of how these instruments determine behaviours, and their importance over time,
is somewhat limited. On one hand, this is because these mechanisms are contingent on spatial
and temporal contexts, while on the other hand, they exert heterogenous impacts across
population cohorts, all of which leads to potential issues surrounding the extent to which
selection mechanisms bias the observed relationship between local built environments and

travel behaviours (Guan, Wang and Cao, 2020).

Using the change in built environment characteristics brought about by residential relocations,
I explore the relative importance of these variables in shaping commuting behaviours,
controlling for socio-demographic variables and trip-specific characteristics, across the UK. To
isolate the potentially heterogenous impacts these events may have on different population
cohorts, the sample is split using two distinct approaches. The first splits the sample based on
self-reported reasons for moving. The idea being that these reasons may capture any underlying
preference heterogeneity which may link travel behaviours to local built environments (Handy,
Cao and Mokhtarian, 2006; Neess, 2014; Humphreys and Ahern, 2019; Guan, Wang and
Cao, 2020; Zhao and Cao, 2020; Tao et al., 2023). The second splits the sample based on the
occurrence of a major life-event, such as having children, getting married, or changing job.
These life events are assumed to place individuals at similar stages in their mobility biography,
thus capturing unobserved heterogeneity in how life stages influence the relationship between
travel behaviors and local environments(Bagley and Mokhtarian, 2002; Dargay and Hanly,
2007; Chen and Lin, 2011; Scheiner and Holz-Rau, 2013; Beige and Axhausen, 2017;
Zhao and Zhang, 2018; Whittle et al., 2022).

Empirically, individual-level longitudinal data and highly disaggregated spatial data are used.
More specifically, individual-level data is sourced from Waves 1-9 (from 2009/2010 to
2018/2019) of the UK Household Longitudinal Study. This survey captures a range of social,



economic, and attitudinal information about the lives of (all) members of 40,000 households
through annual interviews (University of Essex and Institute For Social and Economic
Research, 2024). The individuals contained within this sample are nested in Lower layer Super
Output Area (LSOAs). LSOAs represent each respondents’ residential area(s) in each survey
wave. LSOA's consist of 400-1,200 households and have a usually-resident population of
between 1,000 and 3,000 persons, facilitating assessments of travel behaviours at highly
disaggregated spatial scales (Office for National Statistics, 2021). The spatial data I employ
consists of spatial accessibility indicators (developed by (Verduzco Torres and McArthur,
2024)), land-use data (developed by (Fleischmann and Arribas-Bel, 2022)), property market
data (developed by (Ahlfeldt, Heblich and Seidel, 2023)), transport infrastructure data
(provided by (Ordnance Survey, 2024)), public transport network and access data (provided by
(UK Department of Transport, 2024)), and point-of-interest location data (developed by
(Ballantyne and Berragan, 2024)) are geocoded at the LSOA level, allowing me to develop a

comprehensive picture of local built environments.

The research design is based on a staggered treatment effect framework. The final sample
includes 2,213 individuals who relocate once during a 6-year period, with data captured in the
years surrounding relocation (i.e., -5 <t < 0). This setup allows for comparisons between
individuals who relocate in a given year and those who do not, taking advantage of the timing
of relocations as an exogenous event. The assumption of random relocation timing is supported
by the relatively tight housing market in the UK during the study period, allowing for a causal

interpretation of the findings.

Methodologically, a series of linear probability models, utilising person, region, and year fixed-
effects are employed as the main estimator whereby the key dependent variable captures
changes in the commute mode choice of individuals. The base variable contains five distinct
modes, including: private car, taking public transport (split into rail-based and bus transport),
cycling, and walking, while changes are captured by switching from any of these modes to
another since the previous survey wave. The main independent variable is an interaction term
that captures the effect of relocation in a given year, allowing for the identification of
relocation-related changes in commuting behavior. Given that individuals are removed from
the sample after relocating, traditional biases around staggered treatment effects are minimized.
For robustness, mixed-effects binary logistic regression models are used to account for
unobserved individual-level preference variation, with random effects incorporated to capture

unobserved heterogeneity.



Preliminary results suggest that travel-induced self-selection plays a relatively minor role in
influencing commuting behavior after residential relocation. While I anticipated that
individuals with a predisposition for sustainable travel modes (e.g., cyclists or public transport
users) might be more likely to move to locations that support such behaviors, the evidence does
not strongly support this hypothesis. The effect of self-selection appears to be weak, suggesting
that the built environment’s role in shaping travel behaviors is not as strongly contingent on
individual preferences as previously thought. This finding contributes to the growing body of
literature questioning the magnitude of travel-induced self-selection (Guan, Wang, and Cao,

2020), particularly in the context of residential relocations.

In contrast, relocation for work-related reasons emerges as one of the most significant drivers
of changes in commuting behavior. Individuals who move due to work tend to exhibit the
largest shifts in commute mode choice, with a pronounced shift towards more sustainable
modes such as public transport and cycling. This suggests that work-related relocations provide
an important opportunity for intervention, as these moves are often accompanied by changes
in the accessibility of labor markets, potentially reducing reliance on private cars. These
findings align with previous research highlighting the central role of employment-related
factors in shaping travel behavior (Humphreys and Ahern, 2019; Zhao and Cao, 2020),
reinforcing the argument that policies targeting labor market accessibility could have a large

impact on promoting sustainable commuting practices.

Other sample splits, based on life-events such as marriage or having children, report more
mixed results. While changes in life-stage appear to have a limited direct impact on commute
mode choice, there are some indications that certain life-events—particularly the birth of
children—are linked to an increase in private car use. This suggests that the presence of
children may lead to greater reliance on personal vehicles, possibly due to a combination of

convenience, time pressures, and limited public transport options for families.

These findings lead to an important theoretical contribution to the role of selection in travel
behavior. While much of the existing literature has focused on the broad concept of self-
selection, our results suggest that different types of selection—such as work-related relocation
and life-stage transitions—may exert varying impacts on travel behavior. This nuanced view
of selection highlights that not all forms of self-selection are equal. Specifically, work-related
selection appears to be a stronger driver of behavior change than personal preference or life-

stage transitions, challenging the assumption that individuals are primarily moving to areas that



fit their pre-existing travel habits. Instead, our findings suggest that the interaction between
labor market access and residential choice could provide a fresh lens through which to

understand the determinants of travel behavior.

Empirically, this work bridges two otherwise divergent literatures. A longstanding justification
for relocation studies is that relocations provide windows of opportunity in which pre-existing
habits and behaviours become disrupted, and can subsequently change, in response to some
internal (i.e., person-specific changes) or external (i.e., changes in/to local environments) event
(Thomas, Poortinga and Sautkina, 2016; Beige and Axhausen, 2017; Thronicker and Klinger,
2019; Wang, Mao and Wang, 2020; Johansson Rehn, Olsson and Friman, 2024). Yet, many
relocation studies lack a convincing spatial dimension (i.e., by only incorporating “urban” and
“rural” classifications), something typically stemming from data limitations or from limited
spatial scales/scopes (for exceptions see: (Clark, Chatterjee and Melia, 2016; De Vos, Ettema
and Witlox, 2018; Adhikari, Hong and Frank, 2020)), while others tend to lack a convincing
temporal dimension. While both strands address issues surrounding residential self-selection,
where one lacks in temporal understanding, the other lacks in spatial understanding, thus
presenting a major knowledge gap concerning the relative importance of local built
environment characteristics in influencing travel behaviours, when compared to individual life-
events and selection mechanisms (Miiggenburg, Busch-Geertsema and Lanzendorf, 2015;

Guan, Wang and Cao, 2020).

Further analysis will explore the role of local built environments in this context. As expected,
changes in land-use characteristics, such as increased land-use mixing, are associated with
shifts towards more sustainable travel modes. However, the relative importance of these factors
appears to be contingent on the nature of the relocation itself, with work-related relocations
showing a stronger link to changes in commute mode compared to other types of moves. This
reinforces the idea that selection mechanisms—specifically related to employment
opportunities—may interact with the built environment to influence travel behaviors in

complex ways.



List of References

Adhikari, B., Hong, A. and Frank, L.D. (2020) ‘Residential relocation, preferences, life
events, and travel behavior: A pre-post study’, Research in Transportation Business and
Management, 36, pp. 1-10. Available at: https://doi.org/10.1016/j.rtbm.2020.100483.

Ahlfeldt, G.M., Heblich, S. and Seidel, T. (2023) ‘Micro-geographic property price and rent
indices’, Regional Science and Urban Economics, 98, pp. 1-18. Available at:
https://doi.org/10.1016/j.regsciurbeco.2022.103836.

Bagley, M.N. and Mokhtarian, P.L. (2002) ‘The impact of residential neighborhood type on
travel behavior: A structural equations modeling approach’, Annals of Regional Science,
36(2), pp. 279-297. Available at: https://doi.org/10.1007/s001680200083.

Ballantyne, P. and Berragan, C. (2024) ‘Overture Point of Interest data for the United
Kingdom: A comprehensive, queryable open data product, validated against Geolytix
supermarket data’, Environment and Planning B: Urban Analytics and City Science, 51(8),
pp. 1974—-1980. Available at: https://doi.org/10.1177/23998083241263124.

Beige, S. and Axhausen, K.W. (2017) ‘The dynamics of commuting over the life course:
Swiss experiences’, Transportation Research Part A: Policy and Practice, 104, pp. 179—-194.
Available at: https://doi.org/10.1016/j.tra.2017.01.015.

Chen, C. and Lin, H. (2011) ‘Decomposing residential self-selection via a life-course
perspective’, Environment and Planning A, 43(11), pp. 2608-2625. Available at:
https://doi.org/10.1068/a43571.

Clark, B., Chatterjee, K. and Melia, S. (2016) ‘Changes to commute mode: The role of life
events, spatial context and environmental attitude’, Transportation Research Part A: Policy
and Practice, 89, pp. 89—105. Available at: https://doi.org/10.1016/j.tra.2016.05.005.

Dargay, J. and Hanly, M. (2007) ‘Volatility of car ownership, commuting mode and time in
the UK’, Transportation Research Part A: Policy and Practice, 41(10), pp. 934-948.
Available at: https://doi.org/10.1016/j.tra.2007.05.003.

Fleischmann, M. and Arribas-Bel, D. (2022) ‘Geographical characterisation of British urban
form and function using the spatial signatures framework’, Scientific Data, 9(1), p. 546.
Available at: https://doi.org/10.1038/541597-022-01640-8.

Guan, X., Wang, D. and Cao, X. (2020) ‘The role of residential self-selection in land use-
travel research: a review of recent findings’, Transport Reviews, 40(3), pp. 267-287.
Available at: https://doi.org/10.1080/01441647.2019.1692965.

Handy, S., Cao, X. and Mokhtarian, P.L.. (2006) ‘Self-selection in the relationship between
the built environment and walking: Empirical evidence from Northern California’, Journal of

the American Planning Association, 72(1), pp. 55-74. Available at:
https://doi.org/10.1080/01944360608976724.



Humphreys, J. and Ahern, A. (2019) ‘Is travel based residential self-selection a significant
influence in modal choice and household location decisions?’, Transport Policy, 75, pp. 150—
160. Available at: https://doi.org/10.1016/j.tranpol.2017.04.002.

Johansson Rehn, H., Olsson, L.E. and Friman, M. (2024) ‘A framework of routine transitions
in daily travel’, Transportation Research Part A: Policy and Practice, 179, pp. 1-12.
Available at: https://doi.org/10.1016/j.tra.2023.103891.

Mouratidis, K. (2024) ‘Time to challenge the 15-minute city: Seven pitfalls for sustainability,
equity, livability, and spatial analysis’, Cities, 153, pp. 1-10. Available at:
https://doi.org/10.1016/j.cities.2024.105274.

Miiggenburg, H., Busch-Geertsema, A. and Lanzendorf, M. (2015) ‘Mobility biographies: A
review of achievements and challenges of the mobility biographies approach and a

framework for further research’, Journal of Transport Geography, 46, pp. 151-163. Available
at: https://doi.org/10.1016/j.jtrange0.2015.06.004.

Neess, P. (2014) ‘Tempest in a teapot: The exaggerated problem of transport-related
residential self-selection as a source of error in empirical studies’, Journal of Transport and
Land Use, 7(3), pp. 57-79. Available at: https://doi.org/10.5198/jtlu.v7i3.491.

OECD (2018) Rethinking Urban Sprawl, Rethinking Urban Sprawl: Moving Towards
Sustainable Cities (Policy Highlights). Available at: https://doi.org/10.1787/9789264189881-
en.

Office for National Statistics (2021) Census 2021 Geographies, Office for National Statistics.
Available at:
https://www.ons.gov.uk/methodology/geography/ukgeographies/censusgeographies/census20
21geographies (Accessed: 16 November 2023).

Ordnance Survey (2024) OS Open Roads, Ordnance Survey Products. Available at:
https://www.ordnancesurvey.co.uk/products/os-open-roads (Accessed: 23 July 2024).

Scheiner, J. and Holz-Rau, C. (2013) ‘A comprehensive study of life course, cohort, and
period effects on changes in travel mode use’, Transportation Research Part A: Policy and
Practice, 47, pp. 167-181. Available at: https://doi.org/10.1016/j.tra.2012.10.019.

Tao, Y., Petrovié, A., van Ham, M. and Fu, X. (2023) ‘Residential relocation as a key event in
commuting mode shift’, Transportation Research Part D: Transport and Environment, 119,
pp. 1-15. Available at: https://doi.org/10.1016/j.trd.2023.103772.

Thomas, G.O., Poortinga, W. and Sautkina, E. (2016) ‘Habit discontinuity, self-activation,
and the diminishing influence of context change: Evidence from the UK Understanding
Society survey’, PLoS ONE, 11(4), pp. 1-16. Available at:
https://doi.org/10.1371/journal.pone.0153490.

Thronicker, I. and Klinger, T. (2019) ‘Interest into travel-related interventions among urban
movers and non-movers’, Travel Behaviour and Society, 16, pp. 88-98. Available at:
https://doi.org/10.1016/j.tbs.2019.04.006.



UK Department of Transport (2024) National Public Transport Access Nodes, Datasets.

University of Essex and Institute For Social and Economic Research (2024) Harmonised
BHPS: Waves 1-18, 1991-2009 and Understanding Society: Waves 1-13, 2009-2022 [data
collection]., UK Data Service. SN: 6614. Available at:
https://doi.org/http://doi.org/10.5255/UKDA-SN-6614-18.

Verduzco Torres, J.R. and McArthur, D.P. (2024) ‘Public transport accessibility indicators to
urban and regional services in Great Britain’, Scientific Data, 11(1), p. 53. Available at:
https://doi.org/10.1038/s41597-023-02890-w.

De Vos, J., Ettema, D. and Witlox, F. (2018) ‘Changing travel behaviour and attitudes
following a residential relocation’, Journal of Transport Geography, 73, pp. 131-147.
Available at: https://doi.org/10.1016/j.jtrangeo0.2018.10.013.

Wang, F., Mao, Z. and Wang, D. (2020) ‘Residential relocation and travel satisfaction change:
An empirical study in Beijing, China’, Transportation Research Part A: Policy and Practice,
135, pp. 341-353. Available at: https://doi.org/10.1016/.tra.2020.03.016.

Whittle, C., Whitmarsh, L., Nash, N. and Poortinga, W. (2022) ‘Life events and their
association with changes in the frequency of transport use in a large UK sample’, Travel
Behaviour and Society, 28, pp. 273-287. Available at:
https://doi.org/10.1016/j.tbs.2022.04.007.

Zhao, P. and Cao, Y. (2020) ‘Commuting inequity and its determinants in Shanghai: New
findings from big-data analytics’, Transport Policy, 92, pp. 20-37. Available at:
https://doi.org/10.1016/j.tranpol.2020.03.006.

Zhao, P. and Zhang, Y. (2018) ‘Travel behaviour and life course: Examining changes in car
use after residential relocation in Beijing’, Journal of Transport Geography, 73, pp. 41-53.
Available at: https://doi.org/10.1016/j.jtrangeo0.2018.10.003.



