Cycling use estimates:
methodology note
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Aim and scope

The aim of this note is to provide an overview of the steps taken to calculate TfL’s
annual cycling use estimates, as published in the Travel in London reports. It
responds to the high level of interest in our cycling metrics in recent years.

This note is provided for information only and is part of our commitment to
transparency. For this reason, we have endeavoured to make it as clear and
accessible as possible to a wide audience, avoiding where possible the use of
technical jargon, mathematical notation and formulas (or explaining and spelling
these out where necessary). In spite of this, it remains a technical document and
therefore a certain degree of numeracy and understanding of common monitoring
techniques and survey methods in the field of transport planning may be required
to fully understand the ideas presented.


https://tfl.gov.uk/corporate/publications-and-reports/travel-in-london-reports

Introduction

Cycling is a mode with characteristics that make monitoring its use more
challenging than the monitoring of other modes. This means that cycling use
metrics tend to require more calculations and assumptions, while robust
estimates for other modes can often be obtained from directly observed data
more easily.

Some of these challenges include:

e The fact that cycling is an ‘open’ mode/system, unlike for example public
transport, whichis a ‘closed’ system with fixed access and egress points,
fixed routes and services, and limited movement options at any given time.
In an open system it is more difficult to know who is ‘in’ the system at any
given time. On the contrary, itis relatively easy to estimate who is in a
closed system using data from access and egress controls (for example, the
data generated from ticket validation when crossing the barriers to enter
and exit rail stations).

e Arguably, other modes like general traffic are also open, yet still they are
easier to monitor than cycling because:

o They are almost always registered vehicles and carry some form of
identification (for example, a number plate).

o The cyclable network is much larger than the road network (since it
also includes many off-road locations which are accessible to cycles
but not to general traffic) and cycles can make many more
movements than general traffic.

o Historically, detection technologies (such as loops or radar) have
been optimised and are more accurate to count larger vehicles rather
than cycles.

e Finally, cycling accounts for a relatively lower share of trips than other
modes and it also tends to feature trips with shorter distances. This means
that in order to capture the main trends with sufficient accuracy the
sampling/monitoring strategy needs to be more intensive and spatially
more granular (for example, more count locations). Also that the estimates
are prone to larger relative errors because the absolute numbers are
smaller.

The methodology presented in this document was developed in 2022 and replaces
two previously unrelated methods to estimate cycling volume (cycle-km) and
cycling journeys, which after a review were found to present some limitations.

It was therefore decided to replace the way these two metrics were calculated by
a new, streamlined method based on the well-established Active Travel Counts
Programme and supplemented by the long-running London Travel Demand Survey
(LTDS), both of which are datasets specifically designed for the London context.

The first cycling use estimates obtained with the new methodology were
presented in Travel in London report |5 (published in late 2022), with the
methodology more formally established as the agreed approach to monitor
cycling trends in the Cycling Action Plan 2, published in June 2023.



https://content.tfl.gov.uk/travel-in-london-report-15.pdf
https://content.tfl.gov.uk/cycling-action-plan.pdf

While the LTDS has been running since 2005, the Active Travel Counts Programme
is only available across the whole of London since 2015. Therefore, this is the
effective start of the data series of cycling estimates from the new methodology.
Comparisons across the series break with previous years must thus be avoided. In
some circumstances, however, it is possible and appropriate to extrapolate the
method to previous years using proxy adjustments, and examples of this can be
found in the Cycling Action Plan 2. In any case, it is preferred and recommended to
focus on relative changes within the scope of the available data (since 2015 and
excluding 2020 and 2021, where the data collection is known to have been
disrupted by the coronavirus pandemic) rather than on the absolute values of any
of the provided metrics.

It is also acknowledged that, as with any other methodology, our approach to
estimating cycling use necessarily includes assumptions and simplifications and is
therefore subject to a certain degree of uncertainty. As much as possible, these
limitations have been highlighted and explained in the relevant sections
throughout this document.

Despite these limitations, however, we believe that the methodology presented
here constitutes a notable improvement on the previous method and furthermore
provides the best overall solution to calculating the cycling use metrics:

e |t maximises the use of well-established, TfL-owned and London-specific
data such as the London Travel Demand Survey (LTDS) and the Active Travel
Counts Programme. Relying on these long-standing, bespoke datasets
means that our data collection is consistent over time and best suited to
the London context.

e This consistency over the years means that this method constitutes a very
robust and solid basis to track changes over time on all of the output
metrics, regardless of the uncertainty about their absolute values.

e This method is quite straightforward and therefore easy to understand and
audit. The fact that it uses relatively simple techniques and calculations
means that its assumptions and limitations are immediately apparent and
can be easily presented as caveats. It also means that the method can be
easily replicated.

e Due to this relative simplicity, it is also fairly quick to refresh all metrics
once the source data has been received, since there is little additional work
required beyond the preparation of the input data. Also, a large part of the
work can be automated. This means that this method allows us to provide a
refresh of all metrics in a very timely manner within a few weeks of
completing the data collection.

For all of the above, TfL is committed to continue using the methods described in
this document to estimate the various cycling use metrics as part of our ongoing
monitoring of cycling use in London.

For questions about this document please contact CyclingResearch@tfl.gov.uk.



https://tfl.gov.uk/corporate/about-tfl/how-we-work/planning-for-the-future/consultations-and-surveys#on-this-page-1
https://cycling.data.tfl.gov.uk/
https://cycling.data.tfl.gov.uk/
mailto:CyclingResearch@tfl.gov.uk

Method overview

There are four cycling use metrics that we routinely report on. These are all
related to each other and are all produced at different stages of the same set of
calculations described in this note. These metrics are:

A.

Average weekday kilometres cycled (sometimes referred to as cycle-
kilometres, cycle-km or cycling ‘volume’).

Average weekday kilometres cycled per kilometre of (cyclable) network
(sometimes referred to as cycle-kilometres per kilometre, cycle-km/km or
cycling ‘intensity’)

Average daily cycling (journey) stages' (sometimes referred to as cycling
stages or — less precisely — cycling journeys). Note that this metric can
theoretically be computed for three different time periods:

o Seven-day (weighted) average = This is the headline reporting
metric for cycling in London, against which the Cycling Action Plan 2
setits target.

o Weekday (Monday to Friday) average = This is not reported.
o Weekend (Saturday and Sunday) average = This is not reported.

. Average daily cycling trips'. This metric can also be theoretically computed

for the three time periods above, but as with the previous only the seven-
day (weighted) average version is reported.

The process to estimate these output metrics roughly consists of three tasks:

1)

2)

3)

Count data collection, cleaning and preparation:
ALl four metrics ultimately stem from an annual programme of cycle
counts on a large, representative panel of locations across London.

Cyclable network data extraction and calculation of the weekday cycle-km
and cycle-km/km:

The count locations sample is stratified (split) into I5 sampling groups. The
network lengths in each of these groups are used to expand the sample and
estimate weekday cycling volume (cycle-km) and intensity (cycle-km/km).

Extraction of the average cycle stage lengths and various other conversion
factors from the London Travel Demand Survey (LTDS) and computation of
the stages and trip estimates:

To estimate trips and stages from the cycled kilometres, average cycle
stage lengths are derived from the LTDS alongside other factors to account
for weekend cycling (not directly measured through the counts) and to
estimate the number of trips from the number of stages.

The following sections describe each of these groups of tasks in detail.

"Personal travel can be conceptually divided into trips and (journey) stages.

A trip is a one-way movement between an origin and a destination for a single purpose. For
example, travel from home to work. Trips may be completed using one or more modes of
transport. For example, cycling to the nearest train station, getting a train to the station nearest to
the destination and walking from there to the final destination. Each of these movements by a
single mode is what s called a (journey) stage. The above example is of one trip with three (cycle,
train and walk) stages.


https://content.tfl.gov.uk/cycling-action-plan.pdf

I Count data collection, cleaning and preparation

LI The count data sample

The data that underpins the cycling use estimates stems from a constant panel of
[,451 locations that was originally drawn to be representative of the cyclable
network in London (that is, the road network plus other paths where cycling is
allowed - for example on parks and canals). This panel is stratified by area of
London (central, inner and outer, according to the definitions in the Appendix to
this note) and by road type (A road, B road, Minor road, Local street and Motor
vehicle-free path) into a total of I5 sampling groups.

1.2 Data collection

Cycle counts at these locations take place once a year in spring (April to July), on
weekdays (preferably Tuesdays to Thursdays) that are ‘neutral’ (that is, outside
holiday periods, public holidays or days with widespread travel disruption due to
for example industrial action) and over 16 hours (06:00 to 22:00). Each site
therefore gets one ‘day’ (16 hours) of counts that is representative of a typical
(spring) weekday in that year. Note that spring (and autumn) days are often also
considered ‘neutral’ in the context of the seasonal variations through the year.

The counts are classified by cycle type and disaggregated by direction and I5-min
period. However, these dimensions are aggregated early on in the calculations, so
that in practice each location is represented by a single, total cycle flow value.

Most of the counts are based on video recordings which are then manually
reviewed. However, a small proportion of them (usually in places where it is not
feasible to install a camera) are done manually by trained enumerators.

1.3 Data checking and cleaning

Once the counts for each site are received they are checked for completeness,
formatting and other potential processing errors. In the rare occasions that some
data is missing (for example due to a large vehicle obstructing the camera’s field of
view for a short period of time), previous years’ data may be used to try to fill in
the missing information. This decision is based on professional judgement.

In addition to the above, a systematic review of all counts is conducted every year
to look for potentially inaccurate data which may distort the results. Using a
variety of techniques, each site’s current year’s cycle flow is compared against its
historic trend. Where there is a large change from the historic average, the site is
examined in more detail. Using the knowledge of recent activity in the vicinity of
the site (for example, whether a new Cycleway has opened that may have led to a
sudden increase in cycle flows or whether there were known travel disruptions
due to construction works that could have affected the cycle flows), professional
judgement is exercised to decide whether the counted flow is likely to reflect
typical behaviour. If itis, no further action is taken. If it is not, that site is excluded
from the current year’s sample.

For those sites which are excluded from the current year’'s sample there is an
option to use previous years’ data instead, which has some advantages in terms of
not negatively affecting the number of data points in that sampling group and
thus causing less disruption. Therefore, if the previous year’s flow for that site is
suitable, itis re-used for the current year. Note that due to the large day-to-day



variability in cycle flows, the relative sparseness of the sample in certain groups
(particularly in outer London areas) and the high uncertainty of an accurate
prediction of flow changes, these past year’s flows are introduced in the current
year’s calculations at face value, without any adjustment for background change.
This is a pragmatic and conservative approach which has proven to work
satisfactorily. In any case, due to the subsequent aggregation steps and the
accumulation of other measurement errors in the calculations, these small
changes at the site level (even when it is not possible to use a past year’s flow and
the site has to be excluded from the current year’s sample) have a very minor
impact on the final results.



2 Calculation of the weekday cycle-km and cycle-km/km

The high-level principle for calculating the cycling volume (cycle-km) and cycling
intensity (cycle-km/km) metrics is as follows:

l.  The cyclable network is partitioned into I5 sampling groups (see section I.).

II.  Within each sampling group there is a given number of count locations,
from which cycle flows are obtained and used as a set of ‘data points’ for
the calculations.

[l Each sampling group also has a given ‘length’ of cyclable network, so that
the sum of all the groups’ lengths adds up to the total length of the
cyclable network in London.

IV.  Cycle-km are calculated for each sampling group as the product of the
group’s length by the average of flows for all available data points in that
sampling group. This is effectively an expansion of the sample.

V.  These cycle-km by group are then aggregated (through a simple sum) to
central, inner, outer or London total level.

VI.  The cycle-km per km of cyclable network can then be calculated (at the
central, inner, outer or London total level) dividing the aggregated cycle-km
from the previous step by the total length in each aggregated category.

It is clear, therefore, that the key elements for these calculations are the cycle
flows (see section I) and the group lengths.

2.1 Group lengths calculation
The group lengths are calculated through some relatively simple GIS work.

The cyclable network is the union of the road network and all off-road, cyclable
paths in London. Both of these (including metadata about road types) are publicly
available as GIS layer files from sources such as the Ordnance Survey (for example
OS Highways) and others, and TfL'’s specialist teams routinely use these datasets.

The central, inner and outer London definitions for the purpose of strategic
cycling monitoring counts is also known to TfL’s specialist teams and available as
GIS layer files. These definitions are provided in the Appendix to this note.

Obtaining the group lengths is therefore a relatively simple GIS calculation
consisting of adding up the length of all GIS objects from the cyclable network
with the right filters for road type and within each of the defined areas.

Since the road type is an attribute that very rarely changes for any given path, in
principle the calculation of the group lengths was a one-off task when this
method was set up. However, every few years a review may be conducted to look
for any changes and adjust the lengths as appropriate.

2.2 Calculation of the weekday cycle-km (cycling volume) metric [A]

As mentioned above, cycle-km are calculated at the sampling group level as the
product of the group’s length and the average of flows for all available data points
in that sampling group and then aggregated to the central, inner, outer level or to
a London total.

In a bit more detail, this goes as follows:



I.  Firstly, the flows for each site are aggregated into a site daily total flow.

II.  Then these totals are averaged across sampling groups, so that there is one
average daily flow representing each sampling group.

[I. Each of those averages by sampling group is multiplied by that group’s
length, resulting in a total distance cycled within that group.

IV.  The distances cycled are then added up accordingly to provide a total
distance cycled in the whole of London (summing all sampling groups) or
within each area (summing the five sampling groups for each road type in
the area of interest). These results are the desired cycle-km metric [A].

The principles and assumptions of this method are:

e Cycle flows are not generally additive. That is, it is incorrect to simply add
up flows at several different count locations because there is a risk of
double-counting, for example if the same person cycles past—and is
counted at — more than one location. However, distances travelled (cycled
in this case) are always additive?

e Assigning the total length of the network to a discrete set of count
locations is an inevitable simplification built into the nature of sampling
and potentially introducing inaccuracies’. However, as with any sampling it
is expected (assumed) that these would largely ‘cancel each other out’* and
in this particular case are further dampened/minimised by the averaging of
cycle flows across a relatively large sampling group with several count
locations/data points.

e By virtue of taking this simple average, it is implicitly assumed that each
counted cycle represents one cycling journey and that each cycling journey
covers the entire distance assigned to that count location, which due to
this averaging is equal to the total length in the sampling group (L) divided
by the number of valid counts in that group (N), that is L/N.

2 Consider for example two count locations on the same road which are 3km apart from each other
and where the first kilometre is ‘assigned’ to the first count location (this could be one sampling
group) and the other two kilometres to the second location (another sampling group). Each cycle
passing the first site will be assigned a travelled distance of Ikm, and each cycle passing the second
a travelled distance of 2km. If the same person doing the same journey cycled past both locations,
it would be recorded as [+2km travelled, which would be correct because the person would have
travelled the 3km in between those sites. However, adding up the counts at each location (which
would give 2 in this case) would be wrong because there was only one person. In another case with
a person only cycling past the first point and another person only cycling past the second point it
would be correct to add up the flows (resulting in 2) but only by coincidence, whereas adding up
the distances travelled (lkm for one person and 2km for the second person) would still yield the
same result as in the first case (3km) and would also be correct. In other words, using travelled
distances, ‘who’ did the cycling and for what ‘journey’ becomes irrelevant and the estimate is
always meaningful.

31n the example above, if a person cycles pastthe first count location they automatically get
assigned a length of Ikm but they may have only cycled 500 metres after the count location.

4 Continuing with the same example, this would happen if another person cycles past the first
point and travels for [.5km but does not quite make it past the second count location.



2.3 Calculation of the weekday cycle-km/km (cycling intensity) [B]

The calculation of the cycling intensity (kilometres cycled per kilometre of
cyclable network) is straightforward from the kilometres cycled (cycling volume)
calculated in the previous section.

Note that in this case it is meaningless to calculate this metric at the sampling
group level (that is, the I5 groups defined by area and road type), since it would
give back the average of flows at the count locations in that sampling group that is
used to calculate cycle-km in the first place. However, as long as there is one level
of aggregation of these sampling groups (for example, to area of London — central,
inner, outer or the whole of London) this cycle-km/km metric is meaningful.

To calculate it, all that is needed is to divide the total kilometres cycled in the area
of interest (central, inner, outer or all London) by the total length of the cyclable
network in that same area. This metric, therefore, becomes effectively a weighted
average of flows in the area of interest (note that the measurement unit of cycle-
km/km is effectively ‘cycles’)’.

5For example, consider an area (made up of 5 sampling groups by road type) with an estimated
5,000 cycle-km and where the total length of the cyclable network is I00km. The cycle-km/km
would therefore be 50 (cycles or cycle-km/km), which is to be interpreted as the average number of
cycles one would expect to observe in that area (on a path of any of the road types) after a number
of random observations within that area. In other words, the mean of the distribution of those
random observations across all road types in that area would tend to 50.



3 Calculation of the daily cycling stages and trips
The high-level principle for calculating the cycling stages and trips metrics is:

l.  Cycle flows (as measured by on-street traffic counts) are a direct outcome
of cycling stages when these materialise on the network. This is because
any person seen cycling on the network is by definition undertaking a
cycling stage of a given journey?®.

II.  Therefore, the cycled kilometres calculated from cycle flows are also
directly related to cycling stages.

[l. Based on this, itis therefore possible to estimate the number of cycling
stages from a given number of cycle-km simply dividing the latter by an
average stage length, which effectively ‘converts’ kilometres into stages.

IV.  The LTDS collects information about cycling stages and this information
includes the coordinates of the origin and destination, from which a stage
length can be calculated. This offers a source to calculate an average stage
length as required.’

V.  Our cycle counts take place only on weekdays; therefore, our cycle-km
estimate only reflects weekday travel. However, our aim is to calculate
metrics that also include cycling that occurs on weekends and represent a
seven day-week average day.

VI.  The LTDS, on the other hand, includes information about both weekday and
weekend cycling.

VII.  Although any cycling data in the LTDS is subject to some sample size
constraints and is less comprehensive and has less coverage (in terms of
absolute levels of cycling use) than the strategic cycle counts, the cycling
information from the LTDS is sufficient to derive factors that can be applied
to account for weekend cycling.’

VIILI. It is therefore possible to apply those factors to the cycle-km data to
estimate cycling stages (our headline metric [C]).

IX.  Finally, the LTDS also contains information about cycling trips and how
these relate to cycling stages, from which further factors can be derived to
estimate a number of trips from a given number of stages.’

X.  Applying those factors thus yields the cycling trips estimate [D].

¢ We cannot say with certainty whether they are making a cycling trip (see footnote | for our
definition of trips and stages) because we do not have any information about whether that person
used other modes before or after the cycling part of their journey (the cycling stage) where they
were counted. However, we can be sure that they are undertaking a cycling stage because they
were seen cycling and by definition any movement by any mode is a stage on that particular mode.
If it then so happened that the journey in question was completed only by cycling (that is, it was a
cycling trip), this approach would still be valid because by definition a cycling trip is comprised of
one (and only one) cycling stage.

7 Note thatthe LTDS does notinclude cycling in London by non-London residents nor cycling
made in the course of work (other than commuting), but these are captured in the counts and
therefore included in our cycling use estimates. It is recognised that the characteristics of these
journeys may differ from those of personal cycle journeys undertaken by London residents and
that therefore using only LTDS to derive the stage length and the other factors has limitations.
However, in the absence of other datasets to better account for this, this limitation is accepted as
a further source of uncertainty in our estimates.



It is clear, therefore, that the key elements for the calculation of the cycling
stages and cycling trips estimates are the weekday cycle-km metric calculated
from the strategic counts (as described in section 2.2.), an average stage length and
a set of factors derived from the LTDS to account for weekend travel and to
estimate trips from stages. These are explained on the following sections.

3.0 Overview of the London Travel Demand Survey (LTDS)

The London Travel Demand Survey (LTDS) is an annual, in-person household
survey of London residents aged 5 and over designed to collect data about
personal travel.

Each year a representative sample of around 8,000 households is surveyed, which
generates data from approximately 16,000 individuals. This data includes a
complete record of each individual’'s travel on a designated day (a travel diary),
from which the information about cycling trips and stages used in the calculations
described below is obtained.

The LTDS has been running continuously since 2005/06. However, in 2020/2I and
2021/22 the coronavirus pandemic imposed restrictions on the normal running of
the survey and only a scaled-down version (conducted by telephone) could be
carried out. For this reason, the results from these years are not directly
comparable with the historic series and are therefore excluded from the
calculations detailed below. In 2022/23, however, the LTDS resumed its normal
conduct and the data from that year can be used again without restrictions. Itis
expected that this will continue to be the case in the future.

3.2 Calculation of the average cycle stage lengths

The LTDS provides information about cycling stages (and trips) undertaken by
London residents in the course of personal travel. This information includes,
among many other things, the length of those stages, calculated as a straight line
(‘as the crow flies’ or Euclidean distance) between the origin and the destination.

As mentioned above, this information can be used to estimate an average stage
length to be applied to the estimated cycle-km and thus calculate an estimated
number of cycled stages?.

8 Although the LTDS already provides a total number of cycling stages (and trips), there are several
reasons why itis not appropriate to use these directly as our cycling use estimates, such as:

I)  Firstly, the LTDS only captures cycling done by London residents as personal travel,
therefore excluding cycling activity undertaken by day visitors (for example, non-resident
commuters) or tourists. It also excludes cycling done during the course of work, for
example making deliveries.

2) Secondly, the LTDS is based on a relatively small sample size. This is particularly limiting
for analysis of cycling patterns, since cycling is a relatively minor mode (its trip-based
mode share as of 2022 was 4.5 per cent) and not many people in the sample report any
cycling activity, let alone as part of the travel day used for their travel diary, where the
detailed trip and stage information is collected.

3) Finally, and although the sampled LTDS results are expanded to represent the whole
study population, this expansion is done at the household and individual level (based on
some high-level demographic characteristics) but not at the trip or stages level. Therefore,
the absolute numbers of cycling trips and stages from LTDS are not particularly accurate.



The LTDS data shows that stage lengths vary throughout the days of the week.
After excluding journeys longer than 20km?, the LTDS generally shows slightly
longer stage lengths on weekdays (with Fridays standing out as outliers) than on
weekends. Therefore, in order to provide better estimates, separate stage lengths
are calculated for weekdays and weekends. Furthermore, Fridays are excluded
from the weekday stage lengths calculation because not only are they outliers in
the LTDS data but also because the count data used to calculate the cycle-km
metric to which this stage length will be applied also generally excludes Fridays,
which have been displaying different travel patterns than other days of the week
for several years, even before the coronavirus pandemic.

To further improve the average stage length estimates, averages across three
years of LTDS data are used to provide a larger sample size. This is common
practice when using disaggregated LTDS data or data about modes with relatively
lower mode share and for which there is a relatively smaller number of trips
recorded in the LTDS sample of any given year. Hence, for each new year of
counts data, the latest available three years of LTDS data are used to calculate the
average stage lengths (as well as the other factors described in the sections
below). Note however that due to the limitations of the 2020/21 and 2021/22 years
of LTDS data described in the previous section, these years are excluded from the
calculations®,

Finally, a last step is required to adjust the average stage lengths to account for
the fact that the LTDS-derived stage lengths are calculated as a ‘crow-fly’ distance
but that in reality the stages are longer on the network, where a straight Lline route
is rarely possible. The way that this is done is through a so-called ‘wiggle’ factor,
which increases the average stage lengths by a constant.

Typically, this ‘wiggle’ factor takes values around I.2-1.3, which means that the
actual routes cycled on the network tend to be between 20 and 30 per cent longer
than the ‘crow-fly’ distance. However, rather than taking a number from the
literature, we used our cycling assignment model (Cynemon) to calculate the
distribution of observed ‘wiggle’ factors on our calibration dataset. This analysis
showed a very clear and consistent average wiggle factor of around .3, with minor
variations by journey purpose, which was the value chosen.

Considering all the above, the calculation of the average stage lengths then goes
as follows:

. From the latest LTDS results the total number of cycling stages and the
total distance cycled on those stages are extracted, all by day of the week
and excluding journeys longer than 20km.

II.  Dividing the total cycled distance by the total number of stages, average
‘crow-fly’ stage lengths are calculated for each day of the week.

° This is done because those long journeys heavily skew the data, are unlikely to take place within
London and hence to be captured in the counts (for example if they start in London but go into the
countryside for exercise) or are otherwise atypical and may distort the counts (for example, a
person cycling around a park several times for exercise).

' What this means in practice is that for a couple of years after the pandemic (until enough
comparable, post-pandemic data has been collected), the average stage lengths are calculated
using some pre-pandemic and some post-pandemic data. For example, for the 2023 estimates the
three-year averages used LTDS data from 2022/23, 2019/20 and 2018/19.


https://tfl.gov.uk/corporate/publications-and-reports/strategic-transport-and-land-use-models#on-this-page-3

lll.  Using the latest LTDS data, three-year averages of the ‘crow-fly’ stage
lengths from the previous step are calculated, still by day of the week.

IV.  An ‘adjusted’ weekday stage length is calculated taking an average across
Monday to Thursday of the three-year average ‘crow-fly’ stage lengths
from the previous step and multiplying it by the ‘wiggle’ factor.

V. An‘adjusted’ weekend stage length is calculated in similar fashion taking an
average across Saturday and Sunday and applying the same ‘wiggle’ factor.

3.3 Calculation of the weekend adjustment factors

The LTDS provides information about cycling stages (and trips) undertaken by
London residents in the course of personal travel for all days of the week.
Therefore, it is possible to derive some factors from it to account for weekend
cycling, which is not captured in the cycle counts that give rise to the use metrics.

Since the cycle-km metric is not available for weekends, directly using an average
(weekend) stage length to estimate the number of weekend cycling stages from it
is not possible. A ‘weekday-to-weekend’ stages factor is necessary at some point.

A simple way of calculating this factor is from the ratio of weekend to weekday
cycling stages as observed from the LTDS. As discussed in the previous section,
the LTDS is not a particularly well-suited source of absolute numbers of cycling
stages. However, it can be reasonably assumed that the biases and limitations that
apply to these figures would apply equally to weekdays and weekends without
any systematic differences. Therefore, when using these values in relative terms
to calculate a ratio it is reasonable to assume that this would be good enough.

For consistency with the approach to deriving the average stage lengths described
above and to maximise the accuracy and robustness of the data, however, this
ratio, too, should exclude journeys longer than 20km and on Fridays, as well as use
an average of three years of LTDS data.

Considering the above, the calculation of the weekday-to-weekend stages factor
is as follows:

I.  From the latest LTDS results the total numbers of cycling stages by day of
the week are extracted, excluding journeys longer than 20km.

[I.  Using the latest three years of LTDS data, three-year averages for the total
number of stages are calculated, still by day of the week.

[l. Finally, the average across Saturday and Sunday of these three-year average
stages is divided by the average across Monday to Thursday and this yields
the desired weekday-to-weekend stages factor.

The main implicit assumption of this method is that the relationship between
LTDS-derived weekend and weekday cycling stages is the same as the relationship
between the weekend and weekday cycling stages derived from the cycle-km
metric.

3.4 Calculation of the average daily cycling stages estimate [C]

Once the average stage length and the weekday-to-weekend stages factor have
been calculated it is straightforward to compute the average daily cycling stages.
All that is required is to separately obtain the weekday stages estimate and the



weekend stages estimate and then take a weighted average of the two to provide
a seven-day-week daily stages average, which is the desired headline metric.

These calculations are as follows:

I.  Average weekday cycle stages are calculated dividing the weekday cycle-km
calculated from the counts (section 2.2) by the adjusted weekday stage
length (section 3.2).

II.  Average weekend cycle stages are calculated dividing the weekday cycle-km
calculated from the counts (section 2.2) by the adjusted weekend stage
length (section 3.2)" and then multiplying the result by the weekday-to-
weekend stages factor (section 3.3).

[l Finally, the seven-day average weekday stages (the headline reporting
metric [C]) is calculated as a weighted average of the average weekday and
weekend stages, with weights of 5 and 2 respectively, as per the split of
weekdays and weekends in a seven-day week.

3.5 Calculation of the trip estimation factors

The LTDS provides information about whole cycling trips as well as cycling stages
undertaken by London residents in the course of personal travel for all days of
the week. Therefore, it is possible to derive some factors from it to estimate the
number of cycling trips given the number of cycling stages.

Since, as explained above, the observed cycle flows do not directly relate to
cycling trips (only to cycling stages) and the cycling trip-level information directly
obtained from the LTDS is not suitable to be used as an estimate of the absolute
number of trips, the only way to provide a robust estimate of cycling trips is
through an indirect calculation using these factors.

A simple way of calculating these factors is from the ratio of cycling trips to
stages as observed from the LTDS. Although the LTDS is not a particularly well-
suited source of absolute numbers of cycling trips or stages, it can be reasonably
assumed that the biases and limitations that apply to these figures would apply
equally to both the number of trips and stages without any systematic
differences. Therefore, when using these values in relative terms to calculate a
ratio between cycling trips and stages it is reasonable to assume that this would
be good enough.

For consistency with the approach to deriving the average stage lengths and the
weekday-to-weekend factors described above, as well as to maximise the
accuracy and robustness of the data, however, this ratio, too, should exclude
journeys longer than 20km and on Fridays, as well as use an average of three years
of LTDS data.

Considering the above, the calculation of the stages-to-trips factors is as follows:

[.  From the latest LTDS results the total number of cycling stages and the
total number of cycling trips are extracted, by day of the week and
excluding journeys longer than 20km.

"Note thatrather than simply multiplying the average weekday cycle stages by the weekday-to-
weekend stages factor, which does not account for the fact that the average stage length is
different on weekends than weekdays, the original cycle-km metric (only available for weekdays) is
first divided by the average weekend stage length before applying the weekday-to-weekend factor.
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II.  Using the latest three years of LTDS data, three-year averages for the total
number of stages and trips are calculated, still by day of the week.

lll. A weekday stages-to-trips factor is calculated dividing the Monday to
Thursday average of the three-year average number of cycling trips by the
Monday to Thursday average of the three-year average number of stages.

IV.  Similarly, a weekend stages-to-trips factor is calculated dividing the
Saturday and Sunday average of the three-year average number of cycling
trips by the Saturday and Sunday average of the three-year average number
of cycling stages.

The main implicit assumption of this method is that the relationship between
LTDS-derived cycling trips and stages is the same as the relationship between the
cycling trips and stages estimated through this method.

3.6 Calculation of the average daily cycling trips estimate [D]

Once the weekday and weekend stages estimates have been calculated (as an
intermediate step to calculate the cycling stages headline metric [C]) it is very
straightforward to compute the trip estimates using the stages-to-trips factors.
All that is needed is to apply those factors to separately obtain the weekday trips
estimate and the weekend trips estimate and then calculate a weighted average of
those two to provide a seven day-week daily average of cycling trips.

The calculations are as follows:

. Average weekday cycle trips are calculated multiplying the average
weekday cycle stages by the weekday stages-to-trips factor.

II.  Average weekend cycle trips are calculated multiplying the average
weekend cycle stages by the weekend stages-to-trips factor.

[l Finally, the seven-day average weekday trips [D] are calculated as a
weighted average of the average weekday and weekend trips, with weights
of 5 and 2 respectively, as per the split of weekdays and weekends in a
seven-day week.



Appendix: Definitions of central, inner and outer London for the purpose of strategic cycling
monitoring

Central London

Central London is defined as the area within the Congestion Charge zone. It contains 209 count locations.
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Inner London

Inner London is defined as the area within the inner cordon boundary and outside the Congestion Charge zone. It contains 748

count locations.




Outer London

Outer London is defined as the area within the London (Greater London Authority) boundary and outside the inner cordon
boundary. It contains 494 count locations
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