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A B S T R A C T   

Introduction: Globally, there has been a recent resurgence in planning policies focused on local 
living (such as the 20-min neighbourhood) with proposed benefits of creating sustainable and 
healthy places. The policies aim to provide improved spatial access to local amenities within short 
walkable distances of home to encourage walking and cycling and discourage car use, however 
these pathways have not been examined. This study aimed to quantify the density and diversity of 
local amenities and their association with daily/weekly travel behaviours. 
Methods: We used data from Understanding Society, a national panel survey of UK adults. Spatial 
data were used to quantify the number and diversity of amenities that have previously been 
associated with active travel and focused on in 20-min neighbourhood policies within small 
geographical areas across the UK. These were linked to individual-level data describing daily and 
weekly travel behaviour for: walking (at least 10-min), cycling, car and bus use. Logistic 
regression models measured the association between individual amenities, their diversity and 
daily/weekly travel, whilst controlling for individual factors such as age, sex and employment, 
residing in a retail centre, as well as area-level urbanicity and deprivation. 
Results: Our analysis revealed variations in active travel and car usage patterns by sex, employ
ment status, urbanicity, and area-level deprivation. Local amenities were associated with daily 
travel behaviours with more amenities generally associated with more frequent walking and less 
regular bus and car travel. Furthermore, increased amenity diversity was associated with reduced 
daily car use (OR: 0.77, p < 0.001). Similar patterns were apparent for weekly travel outcomes. 
Conclusions: Both access to specific local amenities as well as their diversity are both important 
neighbourhood factors for achieving shifts from motorised to active transport modes. Policy 
makers and planners need to ensure the diversity of local amenities are included in local living 
policies.   

1. Introduction 

There is a growing emphasis on urban planning strategies that seek to ensure residents have access to a variety of essential 
amenities to meet their daily needs within walkable distances from their homes (Gower and Grodach, 2022; Thornton et al., 2022). 
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This approach is well established and originates from the concept of compact and liveable cities (Büttner et al., 2022), which promote 
local areas designed for walkability and reduced reliance on private car transportation. Although the names and specific details of 
these policies may vary from country to country and city to city—such as liveable communities, 20-min neighbourhoods, 15-min cities, 
superblocks, and people-centred planning—they predominantly revolve around creating local living environments and fostering 
liveable neighbourhoods (Büttner et al., 2022). Liveable neighbourhood policies aim to tackle high car dependency by creating areas 
with a range of amenities within short distances that encourage people to travel actively (by walking or cycling) (Jones, 2001). These 
policies offer a range of anticipated advantages, including environmental, sustainability and health benefits achieved by curbing 
emissions from motorised transportation through a reduction in daily trips (O’ Gorman and Dillon-Robinson, 2021), as well as 
reducing subsequent air pollution exposure. They may also improve residents’ health outcomes by encouraging an increase in physical 
activity through more daily walking or cycling trips (Chau et al., 2022). 

In a comprehensive analysis of various studies on the determinants of low-carbon transport mode adoption, Javaid et al. (2020) 
highlighted the significance of infrastructure-level factors in predicting the choice of sustainable travel modes. Specifically, factors 
such as amenity diversity, neighbourhood design, public transport proximity and availability played vital roles in influencing 
low-carbon travel mode preferences (Javaid et al., 2020). Cervero and Kockelman (1997) emphasised the essential elements of density, 
diversity, and design as crucial factors in attaining sustainable transportation objectives, including the reduction of motorised trips, 
promotion of active travel, and the decrease of overall travel distances (Cervero and Kockelman, 1997). Specific aspects of the 
environment were identified as important in achieving these goals, including urban density, destination accessibility, green areas and 
proximity to public transport (Haybatollahi et al., 2015; Wali et al., 2021). Evidence from North America highlighted that travel 
behaviours are largely explained by attitudes, however changes to the built environment can change travel behaviour (Handy et al., 
2005). Aspects of urban form have been shown to be important for encouraging walking to a local destination, including the distance 
from home to the destination and quality of the local environment (Handy, 1996). Næss (2012) emphasised that travel behaviours are 
not solely influenced by the proximity to urban centres but also by the closeness of residents’ homes to concentrations of facilities, 
often found within inner city areas. Variances in this proximity to facilities can result in longer travel distances, with a higher like
lihood of being covered by car journeys (Næss, 2006). More recently, research conducted in Sweden has provided evidence indicating 
that a higher total number of local amenities correlates with an increase in walking and cycling trips, and a simultaneous decrease in 
both the distance travelled by car and the number of daily car trips (Elldér et al., 2022). Similarly, a review of built environmental 
characteristics and their association with active transportation found that shorter distances from home to grocery stores and post 
offices facilitated travel there by active modes (Salvo et al., 2018). A survey of three cities in the United Kingdom found that walking 
for transport was associated with availability of local amenities ‘to walk or cycle to’, however this relationship did not hold for leisure 
trips or cycling (Adams et al., 2013). 

Local living policies may be particularly useful for addressing health inequalities between the most deprived and least deprived 
neighbourhoods (O’ Gorman and Dillon-Robinson, 2021). Research conducted in Scotland revealed that the presence of amenities 
within a 10-min walking distance from residential addresses was greater in the most deprived neighbourhoods compared to the least 
deprived ones (Olsen et al., 2022). Furthermore, certain factors are strong predictors of travel mode choice, for example, living in the 
most deprived areas, as well as younger age groups, exhibit a higher likelihood of actively traveling for both leisure and utilitarian 
purposes compared to their counterparts in the least deprived areas (Olsen et al., 2017). However, evidence from Colombia has 
demonstrated a more nuanced relationship between the presence of amenities within a 1 km (km) radius of residential areas and the 
inclination to engage in walking and reduce reliance on driving; increased number of local amenities were associated with increased 
levels of walking among higher socio-economic status but not among more deprived populations (Heroy et al., 2022). Urbanicity is an 
additional crucial factor that impacts both the accessibility to local amenities and the potential for local active travel. It has been 
observed that outside urban areas, the availability of local amenities within walking distances from homes is often limited (Larsson 
et al., 2022; Olsen et al., 2022). 

Research indicates that having access to, as well as a range of diverse amenities within short walking distances from one’s residence 
may be linked to a decrease in car usage and an increase in active travel (Elldér et al., 2022; Heroy et al., 2022). However, there is an 
evidence gap establishing whether access to specific local amenities (including type, number, and amenity diversity) is associated with 
increased sustainable and active travel and reduced personal car travel. Furthermore, it remains unclear how these relationships may 
differ based on area-level socioeconomic indicators and individual-level factors such as age, sex, employment status, and deprivation, 
which are also predictors of travel mode choice (Ababio-Donkor et al., 2020; Buehler et al., 2017; Le and Teng, 2023). We use data 
from a large representative UK household survey linked to spatial data to achieve the following research objectives:  

a) Within small geographical areas across the UK, define, geocode and quantify local amenities that may be associated with travel 
mode choice and/or local living policies.  

b) Describe travel behaviours in terms of daily and weekly reported walking, cycling, using public transport, and car usage during the 
past year by sociodemographic factors.  

c) Explore whether the number, type and diversity of local amenities are associated with individuals’ daily and weekly travel 
behaviours. 
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2. Methods 

2.1. Sample 

Analyses are based on data from Understanding Society, the UK Household Longitudinal Study (UKHLS), details of which have been 
reported previously (Buck and McFall 2011). The UKHLS began in 2009 and is a longitudinal panel survey of, initially, ~40,000 
households in England, Scotland, Wales and Northern Ireland with data currently available from twelve subsequent collection waves 
(Lynn, 2009). The current analyses are based on respondents (adults aged 16+) who gave a full interview at waves 9 and 10 of data 
collection (2017–2019) with their interview data linked to Lower Layer Super Output Area (LSOA) or data zone level data on local 
amenities (University of Essex, 2022). LSOA’s are small geographical spatial areas comprising between 400 and 1200 households and 
have a usually resident population between 1000 and 3000 persons (Office for National Statistics, 2021) and data zones are the 
Scottish equivalent (Scottish Government, 2006). Waves 11 and 12 were excluded from the analysis due to these data being collected 
during the COVID-19 pandemic ‘stay at home’ guidance that would have influenced transportation use and active travel. 

2.2. Defining local amenity attributes 

To measure availability of local amenities, we included 10 categories of amenities that have been identified as destinations for daily 
utilitarian or leisure travel using sustainable travel modes. These were: public transportation stops, supermarkets, financial estab
lishments, pharmacies, primary care centres, schools, greenspaces, recreational facilities, eating establishments, and social and cul
tural locations. These were chosen based on recent studies highlighting their association with travel mode choice (Adams et al., 2013; 
Elldér et al., 2022; Salvo et al., 2018), inclusion in place-making tools focused on creating liveable neighbourhoods (Hasler, 2018), and 
in key place-based policies focused on providing access to key facilities and amenities locally for day-to-day needs, such as the 20-min 
neighbourhood (O’ Gorman and Dillon-Robinson, 2021; Olsen et al., 2022; Thornton et al., 2022). Choice was also influenced by the 
availability of high quality national spatial data describing these amenities across all areas of the United Kingdom. The local amenities, 
definitions and sources are shown in Table 1. 

2.3. Spatial data linkage 

Spatial data were obtained for the local amenities (Table 1) for the period 2018 to correspond with the wave 9/10 survey data 
collection (2017–2019). All data were geocoded and mapped within GIS software ArcPro v2.9.5. Special licence data were approved by 
Understanding Society to provide data aggregated by Lower Layer Super Output Areas (LSOAs) in England and Wales and data zones in 
Scotland (University of Essex, 2022). For all point data (i.e., location of a public transport stop) the amenity count within each LSOA 
was calculated. 

2.4. Outcomes: travel behaviours 

The outcome variables were based on frequency of travel mode used within the local neighbourhoods: from wave 9, how many days 
in the past week did you walk more than 10 min (responses: 0 days–7 days); and from wave 10, frequency of travel by car, bus and bike 

Table 1 
Local area amenities, description, measure and source.  

Amenity Description Measure Source 

Public Transport Public transport stop location for bus, train, tram and 
underground. 

Count of public transport 
stops points within LSOA 

Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Supermarket Large or medium size supermarket Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Finance Financial (cash machine, bank & post office) Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Pharmacy Pharmacy Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a) 

Primary Care General Practitioner surgery or walk-in-centre Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

School Primary aged (5–11) & secondary aged 11 to 18) schools. Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Greenspace Number of Greenspace Access points (Public Park or Garden 
access points, playing field access points, Play space access 
points.) 

Count of greenspace access 
points within LSOA 

Open Greenspace (October 2018)  
Ordnance Survey (2021b). 

Recreational 
amenities 

Sports and recreational facilities (including pitches, swimming 
pools, courts, etc) 

Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Eating 
establishments. 

Restaurants and cafes Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a). 

Social and cultural 
locations 

Social and cultural locations (Gallery; Historic buildings; 
Museum; Theatre; Cinema; Social clubs). 

Count within LSOA Points of Interest (June 2018) ( 
Ordnance Survey, 2021a).  
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(responses: At least once a day; Less than once a day but at least 3 times a week; Once or twice a week; Less than that but more than 
twice a month; Once or twice a month; Less than that but more than twice a year; Once or twice a year; Less than that or never). 
Responses were dichotomised into two outcomes (1) “Daily”, (response “7 days” or “At least daily”) and (2) “Weekly”, (Reponses “1 
day to 7 days”” or “At least once a day”; “Less than once a day but at least 3 times a week”; “Once or twice a week”). The outcome 
variables of the study were therefore daily and weekly: (i) walking, (ii) car travel, (iii) travel by bus, and (iv) travel by bike. 

2.5. Independent variables: amenities, amenity diversity, individual and area-level 

The main independent variables of interest were number of amenities and the diversity of the amenities within the LSOA of the 
respondent. Seven of the ten amenity counts were treated as continuous variables (public transport, finance, pharmacy, greenspaces, 
recreational amenities, eating establishments and social and cultural locations). Counts of the remaining three (large supermarkets, 
schools, primary care) were sparse (fewer than 10 per LSOA/data zone), over half contained zero values and were therefore modelled 
as binary (present or absent). Whilst these variables could have remined categorical, with each number being a level, this would use up 
degrees of freedom. Instead, we proceeded with dichotomisation, applying a Bonferroni corrected alpha of 0.00455 (0.05/11) to offset 
the potential of false positive outcomes (further detailed in Statistical Analysis). 

The diversity variable was defined using a modified version of Shannon’s Diversity Index (SDI) (Shannon, 1948), which is 
calculated by the following formula: 

−
∑N

i=1
pi ln(pi)

where N is the number of amenities (here 10), p is the proportion of amenity of type i, calculated by dividing the number of amenities 
of type i by the total number of amenities. There were cases where proportions were zero; for these, values were set to zero for 
summation. This SDI is interpreted as higher values indicating greater amenity diversity within the LSOA/data zone, with zero 
indicating an absence of amenities. 

Other independent and potential confounding variables included in the analysis were sex, age (modelled as a continuous variable 
and presented in descriptive tables using the following categories to aid interpretation: 18 to 24, 25 to 34; 35 to 44; 45 to 54; 55 to 65; 
and 65+ years), number of children in household under 16, employment type (working, not working, education/training, and retired/ 
other), country, urban/rural status (UKHLS defined variable derived from the Office for National Statistics Rural and Urban Classi
fication of Output Areas, 2001; UK Data Service, 2022)), and quintiles of UKHLS derived index of Multiple Deprivation ranking (UK 
Government, 2012) for each household’s 2011 Lower Layer Super Output Area (LSOA) (or equivalent for Scotland). Additionally, a 
variable defining whether the person lived in an area considered a “retail centre” was included that spatially identifies the following 
‘retail centres’: “Regional Centre”; “District Centre”; “Major Town Centre”; “Town Centre”; “Local Centre”. (Singleton, 2022). Finally, 
two wave specific variables were used: quartiles of Bartlett’s neighbourhood cohesion index (Buckner, 1988) (wave 9) and material 
deprivation (responses to: I/we have this, can’t afford it, don’t need it, does not apply) (wave 10). 

Table 2 
Percentage of respondents who live in LSOAs with each amenity present and total amenity count by area-level deprivation.   

Gender Area-level deprivation 

Male Female Most deprived 2 3 4 Least deprived 

(a) Percentage of sample with amenity present by type of amenity within local area 
Public Transport 97.1 97.3 98.4 97.3 96.5 97.1 96.8 
Finance 62.0 61.6 68.1 65.2 66.1 61.2 50.2 
Pharmacy 57.2 58.0 57.1 61.1 64.5 59.1 46.9 
Greenspace 87.2 87.0 85.7 87.2 88.5 89.7 84.3 
Recreational amenities 60.4 60.9 49.2 58.5 65.1 68.3 60.0 
Eating establishments 40.3 39.2 37.0 40.9 43.0 44.1 33.5 
Social and cultural locations 63.7 64.5 65.5 67.2 70.1 66.0 52.7 
Supermarket 21.9 22.4 21.6 24.1 23.5 21.3 20.5 
Primary Care 21.9 23.1 25.0 25.3 22.4 23.9 16.9 
School 49.1 49.9 48.6 48.5 51.9 54.0 44.4 
(b) Percentage of sample with total number of amenities within local area 
0 0.5 0.5 0.3 0.6 0.5 0.3 0.6 
1 3.1 3.1 2.0 2.0 2.5 3.0 5.4 
2 6.8 6.6 6.4 5.4 4.9 5.3 11.2 
3 8.6 9.1 8.6 9.1 6.4 8.7 11.4 
4 12.3 12.5 13.7 12.5 12.1 11.4 12.4 
5 15.2 14.0 16.2 15.2 14.1 12.6 15.0 
6 15.8 15.3 17.8 15.5 15.1 15.4 14.3 
7 15.4 16.1 16.1 14.7 19.1 16.3 12.6 
8 12.9 12.7 11.2 13.8 14.0 14.7 10.0 
9 7.5 7.8 6.0 8.5 8.6 10.0 5.1 
10 2.1 2.4 1.6 2.6 2.8 2.2 2.1 
Sample 9806 10,923 3587 3919 4263 4477 4484  

J.R. Olsen et al.                                                                                                                                                                                                        



JournalofTransport&
Health36(2024)101784

5

Table 3 
Daily and weekly travel behaviours by sociodemographic factors.   

Walking Car Bus Cycling 

Daily (%) Weekly (5) Sample (n) Daily (%) Weekly (5) Sample (n) Daily (%) Weekly (5) Sample (n) Daily (%) Weekly (5) Sample (n) 

Sex 
Male 44.5 88.0 13,907 55.5 82.3 9158 5.0 15.0 9186 3.7 12.5 9187 
Female 44.7 88.0 15,065 52.7 81.5 9773 5.5 18.7 9822 1.0 4.7 9818 
Age 
18–24 48.9 92.0 2934 36.6 67.5 2507 10.5 29.8 2540 2.7 7.6 2540 
25–34 48.9 91.2 3705 52.1 77.0 3302 5.6 17.2 3320 2.2 6.2 3314 
35–44 46.1 91.0 4284 59.6 85.0 3829 4.5 13.4 3840 1.9 9.0 3840 
45–54 45.4 90.1 5255 60.1 86.5 4777 3.5 13.3 4787 3.1 10.7 4790 
55–65 45.2 87.8 5251 54.7 86.1 4383 4.4 16.1 4389 1.7 7.9 4389 
65+ 38.9 81.8 7543 37.7 81.1 133 9.6 25.1 133 1.4 5.9 133 
Area-level deprivation 
Most deprived 42.3 83.0 4993 45.2 73.0 3610 7.9 25.3 3629 2.5 6.3 3628 
2 43.7 86.3 5391 47.8 75.2 3762 7.6 23.4 3783 2.3 7.3 3781 
3 45.2 88.0 6014 55.0 83.5 3795 4.6 14.4 3821 1.7 8.8 3817 
4 45.9 89.3 6288 59.4 86.3 3893 4.0 12.8 3901 2.7 9.3 3903 
Least deprived 45.3 92.1 6287 62.3 90.6 3871 2.4 9.4 3874 2.5 10.6 3876 
Resides in retail centre 
Yes 43.9 87.7 25,736 56.4 83.6 16,598 4.7 15.7 16,660 2.1 8.3 16,660 
No 50.3 90.6 3236 37.9 69.7 2333 8.9 25.4 2348 3.6 9.8 2345 
Urbanicity 
Urban 44.3 88.0 22,072 51.0 79.4 14,805 6.1 19.4 14,880 2.5 8.4 14,875 
Rural 45.6 87.8 6901 65.1 90.8 4126 2.0 8.1 4128 1.8 8.6 4130 
Employment status 
Working 47.7 91.9 16,427 62.3 85.8 14,061 5.1 13.7 14,101 2.5 9.0 14,100 
Education/training 52.4 93.5 1152 28.7 64.5 1004 14.6 40.4 1018 2.2 8.0 1020 
Not working 31.9 73.1 2126 19.2 59.9 1901 3.8 29.8 1921 2.4 7.6 1916 
Retired/Other 40.9 83.8 9268 42.0 84.2 1965 2.8 15.6 1968 0.7 6.0 1969 
Material deprivation 
I/We have this n/a 56.1 83.8 17,132 4.9 15.7 17,193 2.3 8.7 17,189 
Can’t afford it 34.6 63.5 1362 9.0 30.0 1369 2.3 6.5 1367 
Don’t need it now 40.9 71.7 110 10.1 31.8 114 1.0 3.1 114 
Does not apply 36.8 62.8 327 7.0 23.2 333 0.6 7.8 336  
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2.6. Statistical analysis 

Firstly, daily and weekly travel behaviours are firstly described by sociodemographic factors. Secondly, binary logistic modelling 
that allows for a complex sample structure were used to explore the association between local amenity density and travel behaviours 
according to individual and area-level sociodemographic characteristics, with the predicted event set to “daily” or “weekly” travel as 
appropriate. The unit of analysis was at an individual level within areas (LSOA), the modelling used complex sample structure to 
address clustering. The main analyses considered associations of daily and weekly travel with local amenity density (count) and di
versity (SDI) in models including all other explanatory variables. Results are reported as odds ratios (95% confidence intervals) for 
daily or weekly travel according to amenity density (modelled separately for each individual amenity) and diversity. Multicollinearity 
within the amenity types was not an issue as these were modelled separately, with SDI essentially a proxy for looking at all amenities 
together. Margins were extracted from the binary logistic models and plotted to show the predicted probability of daily and weekly 
travel by SDI. All models used inverse probability weights developed and provided by Understanding Society to ensure results are 
representative of the population from which respondents were drawn. Analyses were performed in StataMP 18. 

3. Results 

3.1. Amenity accessibility within local area by participant sex, age and area-level deprivation 

Table 2a shows the presence of amenities within local areas according to respondent area deprivation. Overall, over 9 in 10 re
spondents had a public transport stop within their local area, and almost 9 in 10 had a greenspace. The amenities with the worst access 
were supermarkets and primary care, with around a fifth of respondents having these amenities within their local area. Results by area 
deprivation indicate that a higher proportion of individuals living in the most deprived areas had a finance, pharmacy and primary care 
amenity within their local area compared to those residing within the least deprived area. In contrast, Individuals residing within the 
least deprived area had a higher proportion of recreational amenities. 

Table 2b examines the total number of amenities (out of 10) within local areas, only 2% of individuals had access to all 10 
amenities. However, a third had access to 7 or more within their local area and two thirds 5 or more. Individuals residing in the most 
deprived areas had access to a wider range of amenities: for examine, 5 or more amenities (most deprived: 69%, least deprived 59%) 
and 7 or more amenities (most deprived: 35%, least deprived 30%). 

3.2. Travel behaviours by sociodemographic factors 

Daily and weekly travel behaviours according to respondent and area characteristics are presented in Table 3. 

3.2.1. Daily travel behaviours 
Less than half (44%) of respondents reported walking daily for more than 10 min and there was little difference by sex, area 

deprivation, or urban/rural status, although individuals who were working (48%), in education (52%), or retired and did not reside in 
a ‘retail centre’ (50%) were more likely to walk every day compared with those who were not working (32%), retired (41%), or resided 
in a retail centre (44%). There were differences in daily car use by area deprivation with greater use among respondents who lived in 
less deprived areas (most deprived: 45%, least deprived: 62%), resided in a retail centre (yes: 56%, no: 38%), rural areas (urban: 51%, 
rural: 65%), who were employed (employed: 62%, not working 19%), and who had lower levels of material deprivation (we have this: 
56%, can’t afford it: 37%). Reported daily bus use and daily cycling were less frequent with only 5% of respondents using the bus daily 
and 2% cycling every day. Daily bus use was reported more frequently for those living in the most deprived areas (most deprived: 8%, 
least deprived 2%), residing in a retail centre (yes: 5%, no: 9%), urban areas (urban: 6%, rural: 2%) and those in education or training 
(Working: 5%, Education/training 15%). Cycling daily was more common among men (4%) compared to women (1%) and not living 
in a retail centre (4%) compared to not (2%). 

3.2.2. Weekly travel behaviours 
Almost 9 in 10 individuals reported walking for at least 10 min on one or more day during the past week. There was little variation 

by sex for any travel behaviours except for cycling, where a higher proportion of males reported cycling during the previous week 
compared to females (males: 12%, females: 5%). A part from bus travel, a greater proportion of respondents from the least deprived 
areas reported using each form of transport more frequently than those residing in the most deprived (weekly walking: most deprived 
83%, least deprived 92%; weekly car use: most deprived 73%, least deprived 91%; weekly cycling: most deprived 6%, least deprived 
11%). Conversely, weekly bus use was reported more frequently for those living in the most deprived areas compared to least deprived 
(most deprived 25%, least deprived 9%), and for those not residing in retail centres (yes: 25%, no 16%). Again, car use was lower and 
bus use higher among respondents living in urban areas (car use: urban 79%, rural 91%; bus use: urban 19%, rural 8%). Respondents 
who were employed (92%) or in education (93%) were again more likely walk regularly; while, retired individuals (84%), along with 
those who were working (86%) were also more likely to drive at least weekly. Respondents in education were most likely to use the bus 
(40%). As was the case for daily travel, car use was lower and bus use higher in respondents with greater material deprivation. 
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Table 4 
Association between daily travel behaviours and amenity presence.   

Daily walking Daily car use Daily bus use Daily cycling 

Odds Ratio 95% CI p value Odds Ratio 95% CI p value Odds Ratio 95% CI p value Odds Ratio 95% CI p value 

LL UL LL UL LL UL LL UL 

Amenity Diversity (SDI) 1.03 0.95 1.11 0.506 0.78 0.70 0.87 <0.001 0.93 0.73 1.18 0.539 1.06 0.75 1.52 0.728 
Public Transport~ 1.00 0.99 1.00 0.244 1.02 1.01 1.02 <0.001 0.95 0.93 0.97 <0.001 1.00 0.98 1.02 0.689 
Supermarketa 1.07 0.98 1.16 0.115 0.88 0.79 0.99 0.031 0.82 0.63 1.05 0.118 1.03 0.73 1.44 0.886 
Finance~ 1.01 1.00 1.02 0.043 0.99 0.98 1.00 0.046 0.99 0.97 1.01 0.224 0.98 0.95 1.01 0.181 
Pharmacy~ 1.00 0.98 1.01 0.637 1.00 0.97 1.02 0.756 0.90 0.83 0.98 0.015 1.06 0.99 1.14 0.094 
Primary Carea 0.97 0.89 1.05 0.388 0.92 0.82 1.04 0.167 1.05 0.84 1.32 0.666 1.03 0.69 1.53 0.901 
Schoola 0.93 0.87 0.99 0.025 1.00 0.91 1.11 0.938 0.77 0.63 0.95 0.012 0.95 0.72 1.27 0.754 
Greenspace~ 1.00 1.00 1.00 0.994 1.01 1.00 1.02 0.003 0.97 0.95 0.99 <0.001 1.00 0.98 1.02 0.783 
Recreational amenities~ 1.00 0.98 1.01 0.531 1.01 0.98 1.03 0.623 0.95 0.90 1.00 0.034 1.03 0.98 1.09 0.251 
Eating establishments~ 1.01 1.00 1.02 0.005 0.97 0.95 0.98 <0.001 0.98 0.97 1.00 0.059 1.00 0.98 1.02 0.961 
Social and cultural locations~ 1.00 0.99 1.01 0.905 1.00 0.98 1.01 0.609 0.91 0.86 0.97 0.002 1.03 0.99 1.06 0.113 
Rural area^ 1.04 0.97 1.13 0.285 1.66 1.46 1.88 <0.001 0.42 0.29 0.60 <0.001 0.80 0.53 1.19 0.266 

Model adjusted for age, sex, number of children, employment, material deprivation, area-level deprivation and urbanicity. 
a Reference category = absence of amenity. ^Reference category = urban area. ~ continuous measure. 
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3.3. Association between travel behaviours, amenity presence and diversity 

Associations of daily active and car travel according to amenity density and diversity are presented in Table 4. 

3.3.1. Daily walking 
Under the adjusted alpha, (0.00454), no associations between daily walking and amenities were found. 

3.3.2. Daily car use 
Daily car use was higher among respondents living in areas with greenspace access (OR for each additional amenity: 1.01 95% CI: 

1.00 to 1.02, p: 0.003) and more public transport amenities (OR: 1.01, 95% CI: 1.01 to 1.02, p: <0.001), but lower in areas with more 
eating establishments (OR: 0.96, 95% CI: 0.95 to 0.97, p: <0.001) and greater amenity diversity (OR: 0.78, 95% CI: 0.80 to 0.87, p: 
<0.001). Residing within a rural area was associated with an increased likelihood of daily car use compared to those in urban areas 
(OR: 1.66, 95% CI: 1.46 to 1.88, p: <0.001). 

3.3.3. Daily bus use 
There were mixed associations between local amenities and daily bus use. Perhaps surprisingly, each additional public transport 

stop was associated with a small decreased likelihood of daily bus use (OR: 0.95, 95% CI: 0.93 to 0.97, p: <0.001). Similarly, access to 
greenspaces (OR: 0.97, 95% CI: 0.95 to 0.99, p: <0.001) and social and cultural amenities (OR: 0.91, 95% CI: 0.86 to 0.97, p: 0.002) 
were associated with less daily bus use. Bus use was also lower among respondents living in areas with more amenity diversity (OR: 
0.89, 95% CI: 0.78 to 1.00, p: 0.05). 

3.3.4. Daily cycling 
There were no associations between amenities and daily cycling. However, these analyses were based on the very small numbers of 

respondents who were daily cyclists. 

3.3.5. Weekly travel behaviours 
Supplementary Table 1 presents the model outputs describing the association between weekly travel behaviours and amenity 

presence. Overall, the model outputs for weekly travel behaviours highlight similar relationships between the amenities and daily 
travel behaviours, with small or non-significant in effect sizes. No associations between amenities and the daily or weekly bicycle use 
were found. 

3.4. Predicted probability of travel behaviour by amenity diversity 

Fig. 1 presents the predicted probability of daily travel by local area amenity diversity (SDI) (Weekly outcome presented in 
Supplementary Fig. 1). The plots highlight that as the amenity diversity (SDI) increases, the predicted probability of daily walking 
increases and daily car use decreases. There were no differences in the predicted probabilities of daily bus use or cycling and with 
amenity diversity (SDI). Similar patterns were apparent between weekly travel behaviours and SDI. Full models including the control 
variables are presented in Supplementary Table 2. 

Fig. 1. Predicted probability of daily walking, car use, bus use and cycling by local area amenity diversity (SDI).  
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4. Discussion 

This study defines and quantifies a range of local amenities previously identified as being destinations for local travel and local 
living planning policies, within small geographical areas within the UK. These data were linked to national population survey data to 
examine whether the presence or number and diversity of local amenities were associated with daily and weekly travel behaviours 
relating to walking, car and bus use, and cycling. 

There was variation in amenity presence or number within local areas by amenity type. A large proportion of participants had 
access to a public transport stop or greenspace within their local area but considerably fewer had access to a supermarket or eating 
establishment. There was variation in access to amenities according to area deprivation; individuals from the most deprived areas had 
greater access to some amenities (finance, pharmacy, primary care and social and cultural amenities) whereas those in the least 
deprived area had greater access to others (greenspaces and recreational amenities). There was variation in active travel and car use 
according to respondents’ sex, employment status, residing in a retail centre, as well as area urbanicity and deprivation. 

The presence or density of some local amenities was associated with daily travel behaviours. Associations with specific amenities 
varied between travel modes but, in general, more local amenities were associated with less car and bus use. Increased amenity di
versity was also associated with reduced daily car use. However, there was no strong evidence that any specific type of amenity was 
particularly consistently associated with multiple travel types, which highlights the complexity of creating liveable neighbourhoods. 
We found a similar association between amenity presence and diversity when examining weekly walking, cycling, car and bus use (as 
compared to daily). 

4.1. Comparison with other literature 

Previous research has found that the total number of amenities within a 1 km buffer from individuals’ home was associated with 
decreased annual vehicle kilometres travelled, car trips and increases in trips actively travelled for non-work or education purposes 
(Elldér et al., 2022). Our results for walking and car use support these findings to some extent, although we also found a decrease in bus 
use associated with more public transport and greenspaces. This may be attributed to dense urban centres experiencing high motorised 
traffic, creating situations where walking is quicker than using public transport (Mayers and Bamford, 2018). Additionally, we were 
unable to assess whether participants had access to a public transport stop at their workplace, a factor associated with increased bus 
travel (Gascon et al., 2020). Moreover, dense urban centres with transportation hubs may serve as destinations for individuals residing 
outside these areas. Furthermore, we found that participants living in retail centres exhibited higher car usage and less walking 
compared to those not residing in such centres, underscoring that public transport usage may be greater for non-residents traveling to 
these destinations than for those residing in these areas. Further research is required to understand whether public transport serves the 
population residing within retail and town centres with access to work and social destinations. However, our travel behaviour out
comes were unable to identify the trip purpose, although this is an important predictor of mode choice. There are a number of other 
important factors that are determinants of transport choice decisions, such as trip purpose (work/education/leisure), cost, time (both 
availability and journey length), traffic reduction measures (congestion charging and traffic bans), as well as individual-level measures 
such as age, education and income (Ababio-Donkor et al., 2020; Buehler et al., 2017; Le and Teng, 2023). Although our results suggest 
that more local amenities may encourage more active and less car travel, the reasons underlying these associations remain unclear and 
are worthy of further investigation. 

We found mixed evidence for the effect of public transportation stops within a local area and travel behaviours; for bus and car use, 
the presence was associated with increased and decrease travel by mode respectively. However, increases in the public transportation 
count was associated with decreased daily travel by bus, this may represent areas which have more bus stops for outward travel that 
does not relate to the travel of local residents. However, our measure did not assess the frequency of transit visits to the stop, and this is 
an important measure of quality. Transport for London define a high quality public transport stop as having 4 transit visits or more per 
hour between 6am and 9pm (Transport for London, 2020). Research in Scotland found that 91% of residential addresses had a public 
transport stop within a 10-min walk of their home but when the Transport for London quality measure was applied, this decreased to 
60% (Olsen et al., 2022). Research in Melbourne, Australia, found that short distances to public transport stops were important for 
encouraging walking, cycling and public transport use, but the effect of the home-to-amenity distances varied between bus and train 
travel (Boulange et al., 2017). 

For daily car use, an increased diversity of amenities within the local area was associated with favourable outcomes in terms of 
lower odds of daily car use. Highlighting that access to a diverse range of amenities are important for encouraging sustainable transport 
choices and increased opportunities for local living. Previous research in North America, China, Belgium, France, Hungary, the 
Netherlands and the UK, have highlighted the association between living in mixed-use neighbourhoods and reduced car use (Den 
Braver et al., 2020; Ding et al., 2017; Hong et al., 2014; Li and Zhao, 2017). A study examining transport mode choice in both Germany 
and the USA found a reduction in car drips when individuals lived in close proximity to public transport and areas with a greater 
diversity of housing and amenities (Buehler, 2011). Similarly, evidence from Australia highlighted that greater residential density and 
access to 9 or more amenities were associated with increased walking trips and reductions in car travel (Boulange et al., 2017). 

We observed that a higher availability of eating establishments was linked to a decrease in car usage, underscoring the significance 
of these amenities for local living and a reduction in car dependency. Various suggested local living destinations aim to diminish 
reliance on car travel, and our findings suggest that having access to eating establishments within a walkable distance from home 
serves as a crucial local destination that diminishes car travel. Additionally, the proximity of these destinations to homes may 
discourage individuals from choosing to drive, as driving is more likely to be preferred for longer-distance trips (Ding et al., 2017). A 
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greater proportion of greenspaces were associated with increased daily car use and decreased bus use. Previous research has indicated 
that the availability of greenspace is not correlated with increased walking or physical activity (Ali et al., 2017). Simply having access 
to greenspace may not directly impact travel modes. Other factors play a crucial role in influencing both transport mode and 
greenspace utilisation, including the walkability of the local area (Roscoe et al., 2022) Greenspaces can only offer walkable routes to 
local destinations if participants perceive them as safe, especially during daylight hours (Rahm et al., 2021), and if they feature 
well-maintained paths and good connectivity. 

4.2. Policy impact 

Our results hold policy significance. Overall, our results suggest that amenity-rich local environments do host populations that use 
cars less. They support the principles of liveable neighbourhood policies for sustainable living and emphasise the importance of a 
having diverse range of local amenities to encourage increased daily walking and reducing car travel. This transportation shift is a key 
benefit proposed for these planning policy which aim to create sustainable and healthy urban places (Logan et al., 2022). However, 
creating diverse local areas for urban residents requires robust local planning. A review of 20-min neighbourhood concept in planning 
policies globally found that the majority of cities that adopted the concept do not have robust implementation plans specifying how the 
plan will be adopted or how change monitored and evaluated (Gower and Grodach, 2022). Additionally, modifications to the built 
environment alone may not be effective in eliciting behavioural changes from car to active or public transport travel modes, Xiao et al. 
(2022) highlighted in their review of population-level interventions to healthier transportation choices found that a combination of 
both behavioural and built environment interventions were most effect to reduce car use. 

4.3. Strengths and limitations 

Our study has a number of strengths. We were able to draw on a large and representative national household panel survey to 
examine travel behaviours by mode and link to nationally robust and accurate spatial data collected during the same time period. The 
survey data also collected a number of sociodemographic variables at an individual level that are important determinants of travel 
mode choice and were controlled for in the analysis. We were able to create an amenity diversity measure for each local area and link 
this to individuals. We conducted a sensitivity analysis for our outcome variable by daily and weekly use of travel mode. 

However, our study also had limitations. We were unable to consider the trip purpose, and our correlations may have been stronger 
if we were able to focus on trips where the amenities served as destinations. Additionally, we considered using a households car access 
variable, but the data was poor quality with around a 1/7 data missing overall and would bias the sample against females and most 
deprived respondents, with 20% missing for females (14% for males) and almost a third of those in most deprived area (8% in the least 
deprived area). The definition of local areas was based on the scale at which the data were available, namely LSOA/data zone, and we 
recognise that the scale at which neighbourhood effects are most important may vary, although a recent review of neighbourhood 
effects across outcomes found little theoretical or empirical guidance on which scale different effects might operate (Knies et al., 2021). 
We did not know the precise residential location of the individual to draw individual-level catchments around their home to define, at 
an individual-level, their 20-min neighbourhood. We defined the individuals home location as the LSOA they resided within, which is 
typically made up of between 400 and 1200 households (Office for National Statistics, 2021). This may result in urban LSOA’s being 
geographically smaller than those in rural areas; however, we accounted for the size of the LSOA and national survey using weighting 
within the analysis. In addition, although we were able to derive a measure of the quantity and diversity of amenities in an area, we 
were unable to assess the quality. Importantly, amenity data was only available at the area level and there is no way of knowing if 
respondents actually used them. There may also be residential selection bias whereby people who want to actively travel or not use cars 
may move to areas that permit it and there would be no guarantee that adding amenities/increasing diversity would result in 
behaviour change among existing residents. Our study is based on cross-sectional data, meaning we are unable to determine causality 
between local amenities and travel behaviours. Future research should integrate qualitative and qualitative research methods to 
understand causal influences between travel behaviours and urban design (Næss, 2015). 

The area-level deprivation measure used combines three country-specific deprivation measures into quintiles (most to least 
deprived) for England, Wales and Scotland; meaning we were unable exclude domains that included geographic accessibility (1 of 7 
domains). However, a comprehensive assessment of risk of endogeneity bias using individual domains or overall composite measures 
found the difference between deprivation quintiles were negligible and research on health inequalities are unlikely to be affected 
(Bradford et al., 2023). 

4.4. Conclusions 

Specific local amenities and their diversity within local areas were associated with an increased likelihood of daily/weekly walking 
and reduced car use. The evidence supports the premise of local place-based planning concepts, such as the 20-min neighbourhood, 
which encourage areas to be designed to support local living, increase sustainable transport choices, and reduce dependency on car 
travel. Our results provide additional evidence to support policy makers by highlighting they must consider a diverse range of 
amenities to support local living, as well as additional behavioural interventions, to narrow both socioeconomic and sex differences in 
daily walking, cycling and car use. 

J.R. Olsen et al.                                                                                                                                                                                                        



Journal of Transport & Health 36 (2024) 101784

11

Funding statement 

JO, NN, EW and RM are employed by the MRC/CSO Social and Public Health Sciences Unit, University of Glasgow, and supported 
by the Medical Research Council [grant numbers MC_UU_00022/2, MC_UU_00022/4] and Chief Scientist Office [grant numbers 
SPHSU17, SPHSU19]. The researchers were independent of the funders; the funders had no role in the study design, data collection, 
analysis and interpretation of data, the decision to publish, or the preparation of the manuscript. 

Rights retention statement 

For the purpose of openaccess, the author(s) has applied a Creative Commons Attribution (CC BY) licence to any Author Accepted 
Manuscript version arising from this submission. 

CRediT authorship contribution statement 

Jonathan R. Olsen: Conceptualization, Formal analysis, Methodology, Project administration, Writing – original draft. Natalie 
Nicholls: Formal analysis, Methodology, Writing – review & editing. Elise Whitley: Data curation, Writing – review & editing. 
Richard Mitchell: Methodology, Writing – review & editing. 

Declaration of competing interest 

We the undersigned declare that this manuscript is original, has not been published before and is not currently being considered for 
publication elsewhere. 

We confirm that the manuscript has been read and approved by all named authors and that there are no other persons who satisfied 
the criteria for authorship but are not listed. We further confirm that the order of authors listed in the manuscript has been approved by 
all of us. 

We confirm that each author has disclosed on the form below any conflict of interest, in accordance with Elsevier’s standard 
guidelines. These are summarized below, and given in full at: www.elsevier.com/authors/author-rights-and- 
responsibilities#responsibilities. 

We understand that the Corresponding Author is the sole contact for the Editorial process. He/she is responsible for communicating 
with the other authors about progress, submissions of revisions and final approval of proofs. 

Appendix A. Supplementary data 

Supplementary data to this article can be found online at https://doi.org/10.1016/j.jth.2024.101784. 

References 

Ababio-Donkor, A., Saleh, W., Fonzone, A., 2020. Understanding transport mode choice for commuting: the role of affect. Transport. Plann. Technol. 43, 385–403. 
Adams, E.J., Goodman, A., Sahlqvist, S., Bull, F.C., Ogilvie, D., 2013. Correlates of walking and cycling for transport and recreation: factor structure, reliability and 

behavioural associations of the perceptions of the environment in the neighbourhood scale (PENS). Int. J. Behav. Nutr. Phys. Activ. 10, 1–15. 
Ali, O., Di Nardo, F., Harrison, A., Verma, A., 2017. The link between perceived characteristics of neighbourhood green spaces and adults’ physical activity in UK 

cities: analysis of the EURO-URHIS 2 Study. Eur. J. Publ. Health 27, 761–765. 
Boulange, C., Gunn, L., Giles-Corti, B., Mavoa, S., Pettit, C., Badland, H., 2017. Examining associations between urban design attributes and transport mode choice for 

walking, cycling, public transport and private motor vehicle trips. J. Transport Health 6, 155–166. 
Bradford, D.R., Allik, M., McMahon, A., Brown, D., 2023. Assessing the risk of endogeneity bias in health and mortality inequalities research using composite 

measures of multiple deprivation which include health-related indicators: a case study using the Scottish Index of Multiple Deprivation and population health and 
mortality data. Health Place 80, 102998. 

Buck, N., McFall, S., 2011. Understanding Society: design overview. Longitud Life Course Stud 3, 5–17. 
Buckner, J.C., 1988. The development of an instrument to measure neighborhood cohesion. Am. J. Community Psychol. 16, 771–791. 
Buehler, R., 2011. Determinants of transport mode choice: a comparison of Germany and the USA. J. Transport Geogr. 19, 644–657. 
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