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Public travel data tracking that enables smarter planning decisions. 

 
Peter Jackson, South East of Scotland Transport Partnership, (SEStran) 

 
 

1 Introduction 

The South East of Scotland Transport Partnership (SEStran) is the statutory Regional Transport 

Partnership for the South East of Scotland. SEStran encompasses eight local authorities: City of 

Edinburgh, Clackmannanshire, East Lothian, Falkirk, Fife, Midlothian, Scottish Borders and West 

Lothian. 

 

Within the partnership area there is a huge diversity of transportation issues, from urban congestion to 

rural public transport and from ferry ports to airports. SEStran aims to address these issues and work 

towards a more sustainable and efficient transport network. 

 

SEStran contributes to a varied range of transport projects and events as well as partnership working 

with various organisations. SEStran as a statutory body is tasked with producing a Regional Transport 

Strategy for South East Scotland. The strategy lays out our vision for the strategic development of 

transport in South East Scotland up to 2028. By its nature the RTS is an ever-evolving strategy, but the 

key aims and objectives will remain at the heart of SEStran’s work. 

 

The RTS has four key objectives: 

 Economy: to ensure transport facilities encourage growth, regional prosperity and vitality in a 

sustainable manner. 

 Accessibility: to improve accessibility for those with limited transport choice or no access to a 

car; particularly those living in rural areas. 

 Environment: to ensure that development is achieved in an environmentally sustainable 

manner. 

 Safety & Health: to promote a healthier and more active SEStran area population. 

 

The aims and objectives set out in the are monitored against targets to measure performance across 

the region. An important element to monitoring is gathering accurate baseline data to measure against. 

This has been gathered using existing forms of data from Government, Health Boards, Local Authorities, 

Transport Operators, and others. Over time a number of datasets no longer exist and present a 

challenge for continued monitoring. The use of technology is becoming increasing important in collecting 

accurate data for travel statistics.  

 

2. Background 

Reliable data on population trends and habits are vital for government to develop policies, plan and run 

services, and allocate funding. With the UK census run every ten years, and, in Scotland, the annual 
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household survey comprising a limited sample size of under 0.5% of total households (in 2017), it can 

be difficult to extract clear trends of routes, direction, and duration, in particular with regards to active 

travel usage. Travel data for active modes is typically drawn from small sample sizes in Annual Transport 

Statistics, or from out of date Census data. Scotland has a small network of cycle counters, though with 

fixed locations, poor maintenance record and requiring manual data download, it has limitations for 

understanding travel distances and journey purpose. 

 

The rise in ownership in smart phones and subsequent development of tracking apps has seen a rapid 

growth in data produced. A study in 2017 (NetImperative 2017) identified a 330% increase in usage of 

fitness tracking apps. This provides an opportunity for developers to work alongside local authorities to 

capture data that informs travel patterns and subsequent decision making. 

 

SEStran sought to utilise this opportunity to capture user travel data in the South East of Scotland, and 

through a successful application to Smarter Choices Smarter Places Open Fund, were enabled to 

commission a pilot project. The aim of the pilot was to determine if there were significant gaps in 

provision of different modes of transport for the purposes of commuting and functional journeys. It was 

also hoped to gain a further understanding into travel behaviours for different activities and whether 

these could be shifted to a more sustainable mode. 

 

3. Research Approach 

SEStran approached a Swedish Research Company, Trivector, who had developed an app for travel 

and behaviour surveys and successfully shown the opportunities from the results in multiple cities 

including Gothenburg, Lund, and Stockholm through annual citizen surveys. By using sensors in an 

individual’s smartphone, TravelVU gives a suggestion of where and when the person stops as well as 

which modes of transport they use. 

 

Through social media, presses releases, website articles, and emails exchanges with sustainable travel 

champions, participants were invited to download the app or directed to a website where a guidance 

video showed how the data was used and how to catalogue journeys from day to day. The recording 

period was considered carefully to try and capture a representation of normal travel behaviours. Starting 

in March and ending in April allowed for a regular commuting traffic along with a school holiday period 

to capture leisure orientated journeys and activities. 

 

Over the two-month period in 2019 data was collected in the background of devices that had been 

authorised by users. A verification of daily trips and activities is required before confirming that the trips 

are correct at the end of the day. Not even the best algorithms are 100% accurate and a check from the 

user is therefore important to ensure data quality. At the end of the data period, only days that had been 

confirmed by users were stored for analysis within the results, allowing for data to be deleted that was 

not user verified. 
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Fig1 – Mobile App Screenshots 

 

The images in Fig.1 display a series of screens for the users experience of a day’s log, options for 

adjustment, and individual summary data. For every trip that the user takes, TRavelVU collects 

information on time, trip/activity, length, speed, route and mode of transport. Information is also collected 

on activities, which were a set of typical activities that could be drawn into comparison to these recorded 

within the TATIS.  

 

In order to anonymise locational data, all tracks that were generated had a minimum of five journeys, 

and similarly all origins and destination hexagons had a minimum of five visits.  

 

4.Results 

During the measurement phase a total of 5,334 trips were verified and in total 47 000 kilometres travelled 

for all journeys. The average distance per trip for all journeys was 8.8 kilometres. For analysis purposes 

the routing and destinations of exercise trips were excluded though worth noting that a total of 5,110 

trips were made during the recorded period. 
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Fig2 – Participation 

The participation in the survey showed correlation to comparative surveying in the geographic area, with 

the exception of those in the top age category. A positive correlation was also seen in the trip purposes 

in comparison to TATIS 2017 as seen below in Fig3. A similar trend is observed between work, non-

work, and leisure activities, the latter shares 25% of all trips across both surveys. 

Fig3 – Trip Purpose 

 

All transport modes were measured by gender and Fig4 displays the spread between male and female. 

Male participants were more likely to use a bike while female users were more likely to travel by car. 

TATIS 2017 SEStran 
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Fig4 – Mode share by gender 

Fig5 – Trip purpose by mode share 
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Fig6 – Mode split by distance 

 

The results showed that the participant group used different modes to travel to work, for shopping and 

other errands, as seen in Fig5. The car was used for more trips that involved dropping off or picking up 

children from different locations, though theses trips were also made by foot and by bike by some. Public 

transport was used for many functional journeys but did not feature as a mode to visit friends or relatives, 

this was most commonly seen in the results for car use. 

 

The distances covered by users showed a stark contrast to those in TATIS 2017, with a large tendency 

towards sustainable transport modes. In the TravelVU results bicycle trips feature across all ranges of 

distance with a large number of trips taken, though car is used most for the long journeys as seen in 

Fig6. This contrasts to TATIS showing car dominance for journeys over 2km, however displays some 

correlation to the mean TATIS cycle journey of 4.5km.  

 

Of all walking trips, 80% were under 15 minutes in duration. Trips made by bike were mainly under 30 

minutes (85%). Bus and tram are mainly between 15 to 60 minutes and the train trips are somewhat 

longer with a duration of 30 minutes to 2 hours. The majority of trips made by car were shorter than 15 

minutes (42%). 

 

The pattern of trips by mode can be seen in Fig7 with the majority of trips commencing around 9 in the 

morning, then an increase is seen around 1 2pm, with another peak at 6pm. This supports a pattern of 

commuting and lunchtime behaviours in the participant group. Only trips made by walking or car show 

differences that have sustained activity beyond these peaks. 

 

The background opinion survey results indicated that the participant group had a high level of mobility 

with 90% in possession of a driving license and a further 78% having access to the use of a car. The 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

< 1 km

1 ‐ 2.9 km

3 ‐ 4.9 km

5 ‐ 9.9 km

10 ‐ 99.9 km



STAR 2020 
Peter Jackson 
 
 
 

Page 7 
 

Fig7 – Share of trips by starting time 

 

level of access to a bike was also high at 76% which is almost double the TATIS findings for Edinburgh 

for this factor. Despite this finding ownership of a bicycle was listed among the factors that limited the 

uptake of cycling by those who chose other modes. 

 

5. Discussion 

 

The purpose of the study was to identify any gaps in provision for various modes of travel and gain some 

insight into the behaviours of a group of participants. The study had a number of limitations in achieving 

these aims but was useful in revealing some underlying trends. 

 

One of the main focuses of the study was to look at the travel to work pattens and routing, this potentially 

alienated the growing over 65 years population on a basis of retirement and also the need for a smart 

phone app to track and confirm all trips and purposes. Likewise, at the other end of the age 

demographics assumptions are routinely made about the travel patterns of those under 16 years, where 

parents habits are taken as a choice of the child’s motives. With strict privacy of data it is not possible 

to understand the habits of this group and plan communities that would facilitate non-motorised transport 

for them. 

 

The participants were engaged through a number of means of social media, workplace networks and 

other online articles. This may have influenced the sample pool to be skewed to those who were 

sustainably minded and already making a deliberate choice with their travel behaviour. Equally at the 
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time of recording there were other activities happening in the sector that influence the overall participant 

numbers, with some advocates reporting a saturation of activities to be involved in at different ties of the 

year. This was an interest observation give that in Edinburgh while the commuting to work modal share 

sits at around 15% (Sustrans 2018) this group may feel exhausted by multiple campaigns to change 

behaviour that they already exhibit. 

 

The results showed that there is a continuing trend of gender influencing the desire to cycle for many 

trips. Safety, workplace facilities, and suitable infrastructure were all cited as reasons not to cycle, with 

many female respondents not feeling they had the experience to navigate the existing routes that are 

available to them. Despite this the TravelVU app meet an objective to gain female users which is 

representative of the female population. The most popular activity-based app in the UK for cycling and 

running has a bias of 65% male: 35% female (Strava 2018). The only drawback to this was that users 

of Strava were not able to integrate their data into the project and this would have contributed to the 

strength of particular route data.  

 

Mapping of trip destinations has shown that participants who cycle have a wider network of destinations, 

followed by walking. The cycling routes include many of the network of existing traffic free routes but 

notably there are routes that follow a parallel alignment that could indicate either capacity, convenience, 

or safety factors hindering the existing network. Public transport users had a more predictable network 

with the highest density around the largest transport interchanges in the city. Journeys made by car 

produced fewer destinations though the spread of routes was widest ranging, and with the majority of 

trips under 30 mins highlighting the opportunities that still exist to promote more sustainable options. 

 

The results showed a strong correlation to the trip purposes that were seen in TATIS, with only a small 

number of variations. Exercise and Culture were separated in the TravelVU study as these are each 

seen as important factors of lifestyle for health and wellbeing. There is a danger that the generalisation 

of these two in TATIS could cloud existing inequalities in terms of socio-economic groups accessing one 

over the other. Another trend that was successfully captured in TravelVU was the number of trips that 

were associated to dropping off and picking up parcels. In 2018 ASOS (Brightpearl, 2018) reported that 

almost 65% of all orders were returned, many through ordering of multiple sizes. This trend means more 

vehicles are delivering parcels or more accurately not delivering and individuals require to make an 

additional journey to collect their item. There are many opportunities that can arise from this, whether 

through a greater use of neighbourhood secure parcel lockers or more coordination between parcel 

operators to minimize the volume of vans recirculating neighbourhoods. 

 

Trip distance by bicycle far outstrips the results of TATIS and brings room to the growing potential of e-

bikes. While e-bikes make cycling more accessible for those with mobility issues or chronic injuries, they 

also provide the opportunity to travel further with less effort required. When TravelVU was utilised in 

Gothenburg in 2017 (TriVector 2017), it was found that e-bike riders travelled on average further than 

those on a conventional bike, though the average duration remained the same. As e-bikes become more 
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accessible to the wider market the average distance travelled in Scotland could be seen to rise. For the 

results of this study it is clear that there are individuals who are motivated to travel longer distances by 

bike so long as the time taken is comparative if not faster than a car. 

 

6. Conclusion 

 

The study showed that there is a vast potential of data that could support community and neighbourhood 

planning of services, workplaces, and travel routes. There remain limitations in respect of a total user 

group and fair representation across the population, though the fact remains many will have GPS 

enabled smart phones that contain a wealth of data. More can be done for data holders to facilitate work 

with local authorities to benefit all users and promote sustainable behaviours. 

 

SEStran are conducting a longitudinal survey of travel attitudes across the South East of Scotland in the 

wake of the COVID pandemic to learn more about the influencing factors of travel behaviours and what 

nudges promote sustainability in the long term. This work will contribute to the ongoing preparation of a 

new Regional Transport Strategy in the coming years. 
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