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■ What is active travel?
Active travel, also known as active transportation, refers to any form of transportation that 
involves physical activity such as walking, cycling, scootering, or using a mobility aid.

■ Potential benefits

1- Reduce traffic congestion, noise pollution, GHG emissions, health inequality, and social 
exclusion.

2- Boost life quality by improving physical and mental well-being .

(Avila-Palencia et al., 2018; Grabow et al., 2012; Hamer and 
Chida, 2008; O’Dea, 2003; Rissel, 2009)

Why promote active travel



■ Traditional counts are deemed as labour and time intensive, with low spatial and temporal 
resolution.

■ Emerging data sources resulting from the proliferation of GPS-enabled smart devices (e.g. mobile 
devices and smart watches) provide data with unprecedented spatial and temporal resolution.

■ Strava is one of the most prevalent and prominent social fitness networks, specializing in 
collecting, anonymizing and providing active travel data on app users.

■ Some limitations of Strava: 
1) Self-selection bias that arises when participants include themselves in the study.
2) Social desirability bias, which occurs when participants share activities that demonstrate 
accomplishments

(Griffin et al., 2014; Nordback et al., 2013; Shearmur, 2015)

The limitations of current data sources
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PPGIS as a novel data source
■ PPGIS are online, map-based survey tools that allow users to create map-based surveys to collect 

and store spatial (georeferenced) and non-spatial data. 

■ PPGIS has many applications, including 
1) Measuring physical activity and urban park benefits (Brown et al., 2014) 
2) Measuring the accessibility to urban aquatic environments (Laatikainen et al., 2015)
3) Mitigating marine debris (Barnett et al., 2016; Rehn et al., 2018) 
4) Monitoring tourism development (Brown and Weber, 2013). 

■ In transportation
1) Griffin and Jiao (2019) used PPGIS to ask participants to suggest new bike share station 
locations in New York City and Chicago
2) In Copenhagen, Snizek et al. (2013) captured soft data on cyclists by allowing participants to 
sketch recent routes in which they had undergone positive and negative experiences.
4) In Auckland, Wang et al. (2012) used PPGIS to compare cyclists’ chosen routes with the 
corresponding shortest routes.



The case study of the City of Glasgow
■ Located in the centre-west of Scotland

■ Glasgow is Scotland's largest city and 
biggest retail hub and the third most 
populous city in the UK.

■ The city aims to promote active travel.

■ To cope with the COVID-19 pandemic, the 
city introduced temporary measures across 
the city to provide additional space for 
physical distancing whilst out walking, 
wheeling and cycling. 





Study aims and objectives
■ This study proposes a novel method for the collection of active travel data using PPGIS, with an 

additional focus on cycling data to demonstrate the usability of PPGIS as a post-hoc tool to 
complement social fitness network data. 

■ Aim
To examine the efficacy of PPGIS in collecting active travel data, with a particular focus given to 
cycling data. 

■ We explore the following
(1) How PPGIS can complement other AT data sources 
(2) The usability of geo‐ referenced data within the GIS environment 
(3) Contextual data trends determined through inferential statistics 



Methodology
■ Strava dataset for 2019 has been obtained from Urban Big Data Centre.

■ We employed a PPGIS survey designed using the Maptionnaire platform. 

“Maptionnaire is a PPGIS tool based on a web platform on which it is possible to create and 
analyse interactive maps linked to questionnaires”

■ 1,097 people submitted their full questionnaire. They were recruited through: 
- Several online mailing lists (e.g. Urban Big Data Centre, and GOBIKE) 
- Advertisements on social media platforms (Twitter, Facebook, and Instagram) 

■ Participation Eligibility:
- Aged 18 years and above.
- Live in or had previously visited Glasgow.



Methodology

All participants (n = 1,097)

Active travel users (n = 821) 
Non-active travel users (n = 271) 

Excluded from the research 

Strava users Non-Strava users

Trip Sketching Page

Focus of the research
General Questions

Demographic Questions 

Questionnaire design



Screenshot of AT trip section

Screen shot of
trip sketching
process.

(A) “Topographic” base 
map, 

(B) “Google Hybrid” base 
map.

PPGIS as a novel data source



PPGIS as a novel data source

• Visual inspection to identify and remove erroneously entered trips.
• This is likely to be attributed to difficulties in operating the web application.



PPGIS as a novel data source

Map Matching procedure

Blue dashed line
demonstrates a
participant-drawn
route.

Red line denotes 
the projected 
route.

Black lines depict the 
OSM street network used 
as a reference.



Methodology

We compared cyclists’ actual routes (obtained 
from the map matching procedure) against the 
shortest path using the openrouteservice (ORS) 
tool in QGIS Plug-in. 



Findings
Comparing participants who identified themselves as Strava users vs. Non-Strava-users

• No association was found between gender and being a Strava user.
• An association was found between education level and being a Strava user.
• An association was found between being a student and being a Strava user.
• An association was found between living in Glasgow and being a Strava user.
• An association was found between being an employee and being a Strava user.

• Statistically significant differences were found between Strava users and Non-Strava users in terms of
1) Age (Strava users tend to be younger)
2) Self-reported physical fitness (Strava users tend to be fitter than non-users)
3) Smart device proficiency (Strava users tend to be more professional than non-users)



Findings

Projected raw data collected from the PPGIS 
survey. 

Number of cycling trips on each street segment in 
Glasgow derived from Strava 



• PPGIS cyclists’ origins and destinations were found to be moderately positively correlated with Strava cyclists’ 
origins and destinations.

• Number of PPGIS cyclists was found to be weakly positively correlated with the corresponding Strava cyclists 
observed on each street. 

• By comparing route length of commute and non-commute cycling trips, a significant difference was found in route 
length between commute and non-commute trips, indicating that on average, non- commute trips are less lengthy 
than commute trips. 

• The traffic assignment model compares actual route length with the shortest path length. Surprisingly, 30% of 
the actual routes are shorter than the shortest path. 

Findings



Implications
■ PPGIS can target different active travel users. Therefore, it can be used to complement social fitness 

networks by including excluded groups (less fitness-oriented cyclists, certain age groups, etc.)

■ Given the scalability of this research instrument, it is anticipated that adding this to the AT toolkit can 
generate more inclusive data that would result in better interventions serving a greater proportion of 
cyclists.

■ Potential applications related to active travel:
- It can be integrated with National Household Travel Survey.
- Assess current active travel infrastructure (cycling facilities, lanes and bridges, wheelchair access).
- Understanding active travel patterns (desired and undesired corridors)
- Urban investments justification (comparing active travel trends before and after)



Conclusion
■ PPGIS can empower the public to contribute to decision making and can be employed as a primary or 

post-hoc data collection method. 

■ Although Strava offers valuable information that cannot be obtained through PPGIS (e.g. trip 
timestamp), our statistical analysis suggests that Strava tends to over-represent certain users, such 
as fitness-oriented/enthusiast cyclists. 

■ We demonstrated PPGIS to be a promising tool for the collection of active travel data 

Limitations and Future work
• Some participants reported malfunctions with the instrument.

• This research instrument can be enhanced by using other PPGIS platforms such as Kobotoolbox which 
allows to automatically record GPS coordinates.



Thanks for listening


