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A natural experimental study of new walking and cycling infrastructure across the United

Kingdom: the Connect2 programme
Abstract

Introduction: High quality evaluations of new walking and cycling routes are scarce and understanding
contextual mechanisms influencing outcomes is limited. Using different types of data we investigate how
context is associated with change in use of new and upgraded walking and cycling infrastructure, and the

association between infrastructure use and overall physical activity.

Methods: We conducted repeat cross-sectional pre-post analysis of monitoring data from a variety of
walking and cycling routes built in 84 locations across the United Kingdom (the Connect2 programme, 2009-
2013), using four-day user counts (pre n=189,250; post n=319,531), next-to-pass surveys of route users (pre
n=15,641; post n=20,253), and automatic counter data that generated estimates of total annual users. Using
multivariable logistic regression, we identified contextual features associated with 50% increase and
doubling of pedestrians, cyclists, and sub-groups of users. We combined insights from monitoring data with
longitudinal cohort data (the iConnect study) from residents living near three Connect2 schemes. Residents
were surveyed by post at baseline, one-year (n=1853) and two-year follow-up (n=1524) to investigate

associations between use of the new infrastructure and meeting physical activity guidelines.

Results: The routes were associated with increased use (median increase in cyclists 52%, pedestrians 38%;
p<0.001). Large relative increases were associated with low baseline levels (e.g. odds of doubling cycling
were halved for each additional 10,000 annual cyclists at baseline: OR 0.52, 95% Cl 0.31, 0.77). Use was
associated with meeting physical activity guidelines in both repeat cross-sectional and longitudinal analyses

(users vs. non-users after one year, OR 2.07, 95% Cl 1.37, 3.21; after two years, OR 2.00, 95% Cl 1.37, 2.96).

Conclusions: This examination of use, users, benefit-cost ratios, and physical activity associated with new
walking and cycling infrastructure across contexts, using multiple types of data, suggests that building

walking and cycling infrastructure could improve population health and reduce inequalities.

Keywords: Physical activity, walking, cycling, infrastructure, context, evaluation
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1. Background

Physical inactivity increases risks of non-communicable diseases including cardiovascular disease, stroke,
type 2 diabetes, cancers, and mental health conditions, and premature mortality(Warburton and Bredin,
2017). Walking and cycling is advocated as a way to incorporate physical activity into everyday
lifestyles(Norwood et al., 2014; Sahlqyvist et al., 2012) and the United Kingdom (UK) government has
ambitions to double levels of cycling in England between 2013 and 2025(Department for Transport, 2016).
Environmental interventions (those entailing changes to the built environment, such as the construction of
new infrastructure) are likely to affect population levels of walking and cycling(Cavill et al., 2019; Goodman
et al., 2014). However, evaluating impacts of infrastructure changes can be difficult because research of this
nature typically requires natural experimental designs(Craig et al., 2012) with multiple pathways for impact
and potentially long timeframes for behaviour change to be seen(Goodman et al., 2014; Ogilvie et al., 2009).
Furthermore, infrastructure investment is likely to be provided by transport departments that may not
conduct extensive evaluations, despite a stated emphasis on delivering value for money(Department for
Transport, 2015). Therefore it is important to understand the utility of monitoring data (e.g. manual counts
and surveys of route users) alongside public health research data, which tend to be more scarce(Ogilvie et
al., 2005), to demonstrate the outcomes, including economic value, associated with new walking and cycling

infrastructure.

We know that elements of physical and social context are important determinants of use of new walking and
cycling infrastructure(Gotschi et al., 2017; Song et al., 2013) and these contextual issues may be important in
influencing decision-makers(Le Gouais et al., 2020). However, there is a lack of published evaluations of use
of new and upgraded walking and cycling routes across different contexts and limited understanding of the
context-related mechanisms for behaviour change(Panter et al., 2019). Greater understanding about the
environmental factors that may influence behaviour change could help explain how features such as bridges,
tunnels and transport interchanges impact on facilitating use of new and upgraded walking and cycling
routes. This may help to understand heterogeneity of impact of new routes which have been found in other

evaluations(Goodman et al., 2013).

User sampling (counts or surveys) conducted as part of monitoring programmes only provide information on
users, rather than the general population, but these approaches are cheaper and simpler than longitudinal
cohort studies that can compare changes in the behaviour of individuals exposed and unexposed to new
infrastructure. In addition, cohort studies tend to have smaller samples than transport monitoring methods
which can make the analysis of sub-groups more difficult. Greater understanding of the impact of new
infrastructure on sub-groups, including less active groups, would also identify potential impact on

inequalities(Aldred, 2019; Macmillan et al., 2018; Panter et al., 2017; Smith et al., 2017), especially since the
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greatest health gains are expected to arise from increased physical activity by the least physically active(Kelly

et al,, 2014).

Some studies have suggested that new walking and cycling infrastructure may increase the frequency of
journeys for existing users rather than attracting new users(Cavill et al., 2019). Transport sampling methods
may not account for displacement of journeys from alternative routes, nor distinguish interventions that
encourage existing pedestrians and cyclists to travel further or more frequently from those that encourage
new people to walk or cycle, which may produce a greater health gain if they were previously relatively
inactive. This may result in an over-estimation of new users and subsequent impact on population health.
This can result in associated impacts on calculated benefit-cost ratios (BCRs), which indicate the value for
money of a project. It is therefore important to further investigate the association between use of new
infrastructure and overall physical activity. Finally, greater availability of cost-benefit analyses of walking and
cycling interventions could also be useful to influence investment decisions(Cavill et al., 2019; Smith et al.,

2017).

We conducted a repeat cross-sectional, uncontrolled pre-post analysis of data for 84 new and upgraded
walking and cycling routes across the UK, built between 2009 and 2013, involving counts and surveys of
route users, and estimates of total users (based on a combination of automatic counter data, counts and

surveys of users), to answer the following research questions:

1. How do use and estimated BCRs of new walking and cycling infrastructure vary by the nature and
local contextual factors of schemes?
2. How does use of new walking and cycling infrastructure by different population sub-groups vary by

the nature and local contextual factors of schemes?

Analysis of the survey data was then combined with a longitudinal analysis of repeat postal questionnaire

data from a cohort of residents living near three of the routes to answer the research question:

3. What is the association between type of use of new walking and cycling infrastructure and overall

physical activity?

The final research question also enables novel investigation of the utility of different methods by combining

insights from routine monitoring data alongside public health research data.
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2. Methods

2.1.Intervention

The Connect2 programme involved the creation or upgrading of 84 walking and cycling routes. Each scheme
crossed a physical feature such as a river, railway line or major road, for example via new bridges,
rehabilitating disused bridges or improving road crossings, plus networks for local traffic-free journeys.
These walking and cycling routes were provided across the four countries of the UK, in England (N=64),

Scotland (N=4), Wales (N=11) and Northern Ireland (N=5).

The Connect2 programme was led by the UK walking and cycling charity Sustrans, securing £50 million of
investment from the Big Lottery Fund in 2008. Sustrans worked with dozens of stakeholders, including local
government, statutory and non-statutory bodies and local community groups, to raise matched funding
against the original award and deliver the schemes on the ground. The overall investment in the Connect2

programme was £175 million.

2.2.Measures of use

We used four datasets to understand use, involving pre and post data from Sustrans’ Connect2 programme

collected between 2009 and 2013 and the longitudinal iConnect study conducted between 2010 and 2012:

1. Four-day counts of users (71 schemes)
2. Surveys of route users (84 schemes: 78 schemes with pre data, 81 schemes with post data)
3. Estimated total annual scheme users and BCRs (77 schemes)

4. iConnect cohort questionnaires (3 schemes).

The application of each dataset relative to the research questions is described in Table 1. The available data

for each Connect2 scheme, alongside contextual features, are described in Table 2.

2.2.1. Connect2 cross-sectional measures of use and benefit-cost ratios
The counts of users were recorded manually pre and post construction between 7am and 7pm on four days
at each scheme. Cross-sectional user surveys were conducted at the same times as the manual counts.
Selection was on a next-to-pass basis and informed consent was obtained (see Appendix A for additional
details). The user survey asked questions about: frequency of journey on the route; mode of travel; purpose
of trip; how long the journey would take; on how many days in the previous week at least 30 minutes of

physical activity had been conducted; and demographic information (see Appendix B).

Total annual scheme users were estimated by Sustrans using a combination of automatic counter data,
counts of users, user survey data and trip lengths from the UK Government’s National Travel

Survey(Department for Transport, 2010). Proxy routes were used for the baseline usage figures for



119
120

121
122
123

124
125

126
127
128
129
130
131
132
133
134
135
136
137
138

completely new routes. For example, where a new pedestrian and cycling bridge was built, a nearby traffic

bridge was used for the baseline measurement.

BCRs were calculated by Sustrans(Sustrans, 2013a) in line with the UK Department for Transport’s web-
based transport appraisal guidance (WebTag)(Department for Transport, 2013), involving the Health
Economic Assessment Tool (HEAT)(World Health Organization, 2011).

Additional details of the methods for estimating total annual scheme users and BCRs are included in

Appendix A.

2.2.2. Cohort survey of residents living in the vicinity of a Connect2 scheme
The longitudinal iConnect study was conducted with a cohort of adult residents, randomly sampled from the
electoral register, living within 5km of three Connect2 schemes in Cardiff, Kenilworth and Southampton.
Postal questionnaires were completed at baseline (before scheme construction) and at one-year and two-
year follow-up. Further details of the iConnect methods are published elsewhere(Ogilvie et al., 2012). The
iConnect questionnaire asked: whether the local Connect2 route had been used; whether on foot or by bike,
and for what purpose; time spent doing physical activity in the previous week; and demographic questions
(see Appendix C). Participants who reported that they used the relevant route were classified as users at
that time point (i.e. at one-year follow-up and/or two-year follow-up), as pedestrians and/or cyclists, and as
users for the particular purposes reported. Previously published iConnect research found that overall
physical activity was associated with distance from the new routes(Goodman et al., 2014). This study extents
earlier findings to evaluate the association between use of the new routes and meeting guideline levels of

physical activity.
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Table 1 — Research questions, variables and datasets

activity?

Purpose

activity in the previous
week:
(Yes/No)

e Disabled/ long
term illness
e  Deprivation
quintile
e  Childrenin
household
(Yes/No)
iConnect only:

e Baseline physical
activity

e Scheme

Research question | Exposures Outcomes Covariates Level Dataset
1: How do use and | Contextual factors: | Percentage change in Time from scheme Scheme Total
estimated BCRs of | ¢  Population use (pre-post): completion to post- level annual
new walking and living within At least 50% increase monitoring scheme
cycling 0.5 mile (Yes/No); Double users
infrastructure vary | e  Public (Yes/No):
by the nature and transport e Pedestrians
local contextual interchange e Cyclists
factors of within 0.5 mile | Benefit-cost ratio:
schemes? (Yes/No) >4 (‘very high’)
2: How does use of | @  Baseline Percentage change in Counts
new walking and number of user sub-groups: of users
cycling users At least 50% increase
infrastructure by (pedestrians (Yes/No); Double (Y/N):
different and/or cyclists) | ¢  Women
population sub- e IMD quintile e Older people
groups vary by the | Nature of scheme: | ¢ Peak-time users
nature and local e (Cost e Women cyclists
contextual factors | e«  Length e Disabled/long term Surveys
of schemes? e  Bridge/ tunnel illness of users
present e LowSES
(Yes/No)
3: What is the e Frequency of At least five” days with Demographics: Trip level | Surveys
association journey self-reported 30 e Gender of users
between type of e Time minutes physical o Age
use of new e Mode activity in the previous | ¢«  Employment
walking and e Trip purpose week: status
cycling (Yes/No) e Ethnicity*
infrastructureand | e  Use (Yes/No) At least 150 minutes of | ¢  General health Individual | iConnect
overall physical e Mode self-reported physical level

IMD = Index of multiple deprivation (UK-adjusted quintiles; see main text)

#Four days for users who were running on the route at the time of the survey (see section 2.4.4)

*Ethnicity was only a covariate in the user survey analysis because the sample of non-white participants was very small

in the iConnect cohort
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Table 2 — Features of Connect2 schemes and sample size for each dataset (Number of schemes = 84)

New/ . Estimated .
. . Estimated annual route . iConnect
Upgrad Cost Lengt Bridge Populatio Counts of users Survey of users . benefit-
L. users (‘000s) . cohort
Connect2 scheme Country ed (£ h /tunnel n within cost ratio
t * a1 ? X H 0, 0, - -
route million) (km) present 0.5 mile n Pre n Post n Pre (% n Post (% n Pre n Post nil n2
of count) of count) year | year
Argoed bridge Wales New 0.3 0.04 yes 700 222 852 65 (29) 62 (7) 15 35 17.2 - -
Ballymoney railway bridge Northern | Upgrad |, , 1.91 yes 6,300 1,166 ; 133(11) | 140(-) 93 197 11.5 : ;
and links Ireland e
Bath 2 tunnels greenway England Upirad 5.2 6.34 ves 33,200 1,326 4,648 | 268(20) | 398(9) 114 264 3.4 ; ;
. Upgrad
Bedlington network England R 2.0 9.48 no 26,700 1,823 2,333 150 (8) 99 (4) 325 552 33 - -
. Upgrad
Bethnal Green local link England o 2.2 2.90 yes 78,100 2,985 6,628 258 (9) 240 (4) 267 584 9.0 - -
Birmingham links to New Hall | o | Upgrad | = 1 145 no 61,900 ; ; 337 () 743 (-) 351 437 4.0 ; ;
Valley e
Blandf - i N
andford = Stourpaine England ew 07 3.67 no 3,700 ; 1,626 () 358 (22) ; 186 15.0 ; ;
Trailway
Upgrad
Blyth network England " 2.5 14.45 no 36,600 2,538 3,152 192 (8) 241 (8) 661 769 35 - -
. Upgrad
Bradford links England R 3.7 1.87 yes 34,800 2,454 3,237 87 (4) 129 (4) 255 403 14 - -
\E;;'as\;f" ~Nailsea: The Festival | ¢ o4 Upgerad 14 | 1525 no 29,300 5,676 9,176 | 720(13) | 285(3) 481 877 15.2 ; -
ﬁ;ﬁ:’pwn'm"c’wa'e rural England | NeW 05 2.94 yes 3,900 294 161 56 (19) 58 (36) 42 20 1.0 - ;
Bury greenway England New 1.0 2.58 yes 18,100 3,112 6,240 340 (11) 315 (5) 265 324 9.4 - -
Cardiff - Penarth link Wales Upgerad 4.9 4.56 yes 17,500 2,254 15,704 614 (27) 1,099 (7) 275 512 3.0 589 487
Carlton-Le-Moorland England | eW 05 2.05 no 1,900 377 1,118 | 67(18) 102 (9) 46 79 5.4 ; ;
Bassingham link
ﬁ:::h““t: A10 crossing and England Upirad 2.9 5.01 yes 25,100 139 2,185 | 29(21) 101 (5) 32 259 0.8 - ;
Chester greenway extension, Upgrad
. . . England 1.7 5.86 yes 32,100 1,438 1,206 167 (12) 122 (10) 1,641 2,129 21.9 - -
links and riverside path e
Clydach links Wales Upgerad 11 5.38 yes 8,300 164 1,821 | 44(27) | 236(13) 60 105 35 ; -
Eg:e';irs pathin the National |\ 4 Upgerad 12 0.55 no 400 247 219 76 (31) 59 (27) 20 11 03 ; ;




New/ Estimated annual route Estimated iConnect
Upgrad Cost Lengt Bridge Populatio Counts of users Survey of users . benefit-
L. users (‘000s) . cohort
Connect2 scheme Country ed (£ h /tunnel n within cost ratio
t * a1 ? X H 0, 0, - -
route million) (km) present 0.5 mile n Pre n Post n Pre (% n Post (% n Pre n Post nil n2
of count) of count) year | year
Conwy — Penmaenmawr Wales New 0.9 131 yes 600 155 413 49 (32) 96 (23) 17 44 3.2 ; ;
coastal path
. Upgrad
Croydon parks links England o 1.9 2.34 no 31,300 3,041 17,175 149 (5) 291 (2) 331 1,208 16.1 - -
Upgrad
Dartford: Darent Valley Path England o 1.9 6.40 yes 27,200 2,621 1,436 123 (5) 122 (8) 164 222 3.0 - -
Northern New
Derry greenway reland 15.7 5.80 yes 14,800 11,462 | 10,644 | 477(4) 347 (3) - - - - -
. Upgrad
Dewsbury greenway links England o 1.2 2.80 yes 15,100 260 734 90 (35) 198 (27) 35 106 3.2 - -
Dover greenway to city England | UPEPY | o 2.84 yes 20,700 5,584 7906 | 256 (5) 328 (4) 555 813 223 ; ;
centre and seafront e
Dumfries: i N
umfries: Connecting two Scotland ew 06 2.96 yes 12,000 750 1,278 | 161(21) | 444 (35) 68 108 5.8 - ;
railway paths
Everton Park = Mersey England | UPEAd | g, 3.72 no 24,200 2,270 1,407 | 164(7) | 518(37) 287 235 0.8 ; -
waterfront links e
Falkirk canal towpath repairs | Scotland Upgerad 03 2.64 no 12,000 707 329 35 (5) 81 (25) 44 45 3.1 ; ;
F H Rhyl): Bri N
aﬁ;yl‘?nkarbw( vl): Bridge Wales ew 6.0 0.88 yes 4,400 6,664 5273 | 369 (6) () ; 388 - ; -
Upgrad
Glasgow network Scotland o 33 2.50 yes 27,000 5,451 11,343 114 (2) 146 (1) 681 902 14 - -
. . Upgrad
Hamilton — Larkhal link Scotland o 2.2 10.55 no 16,900 1,008 1,327 39 (4) 142 (11) 305 368 2.1 - -
Hari ffic-fi
aringey traffic-free England | UPERd | g4 0.50 no 30,600 9,503 ; 245 (3) 149 (-) 773 902 10.8 ; ;
environment e
Harrogate: The Nidderdale England | NeW 0.7 4.48 yes 5,000 2,879 9,405 | 145 (5) 269 (3) 166 561 44.4 - ;
Greenway
;':ts:“gs ~ Bexhill coastal England Upirad 05 2.27 no 6,400 968 2,172 | 185(19) | 382(18) 104 218 17.5 - -
Havering - Ingrebourne England | P8P | 45 | 2066 no 66,800 1,272 2,897 88 (7) 258 (9) 627 754 33 - ;
Valley links e
. Upgrad
Hereford links England o 0.5 10.57 yes 32,600 - 496 -(-) 49 (10) 106 109 2.6 - -
Upgrad
Huyton local greenway England 0.4 2.80 yes 14,000 518 715 78 (15) 93 (13) 63 46 1.0 - -




New/ Estimated annual route Estimated iConnect
Upgrad Cost Lengt Bridge Populatio Counts of users Survey of users . benefit-
L. users (‘000s) . cohort
Connect2 scheme Country ed (£ h /tunnel n within cost ratio
t * a1 ? X H 0, 0, - -
route million) (km) present 0.5 mile n Pre n Post n Pre (% n Post (% n Pre n Post nil n2
of count) of count) year | year
Islington local link England Upirad 15 2.67 no 79,500 5,396 5,664 | 219 (4) 121 (2) 874 1,070 8.0 ; ;
Kenilworth — Burton Green New
greenway and link to the England 1.2 9.98 no 16,400 297 2,115 96 (32) 303 (14) 71 255 10.9 734 602
University of Warwick
Killamarsh — Halfway Tram New
Terminus — Rother Valley England 2.1 3.78 no 11,300 738 1,245 120 (16) 123 (10) 139 179 5.2 - -
Country Park
. . Upgrad
Kirkby local links England o 0.8 3.01 no 19,600 2,704 2,482 237 (9) 218 (9) 272 244 3.4 - -
Leeds: The Wyke Way green | o | Upgrad | 4, 2.07 no 13,500 1,378 | 4,156 | 84(6) 142 (3) 166 254 12.4 ; -
corridor e
Leicestershire: Watermead England | UPER | 4 7.78 yes 20,700 3,033 7,819 | 412(14) | 175(2) 431 607 8.0 - -
Park links e
. Upgrad
Luton — Harpenden link England o 1.0 8.38 yes 24,700 583 1,141 207 (36) 216 (19) 64 146 6.5 - -
Merthyr Tydfil local links and New
to the Taft trail Wales 0.6 6.20 yes 14,100 404 187 48 (12) 54 (29) 60 79 4.7 - -
Monmouth links along the Wales | UPBd | ¢ 1.77 ves 7,700 536 1,906 | 175(33) | 205 (11) 207 244 2.2 - -
River Monnow e
Nantwich — Crewe link Wales Upirad 16 6.34 no 21,600 742 2,496 | 155(21) | 353(14) 110 169 4.0 - ;
. Upgrad
Newport — Caerleon link Wales . 2.5 8.97 yes 41,300 214 608 52 (24) 146 (24) 153 405 7.9 - -
N Al - N
lewton Abbot England ew 3.0 7.77 yes 19,100 1,741 2,670 | 258(15) | 335(13) 298 379 3.1 ; ;
Kingsteignton links
Newtownabbey local links '\'I‘:;t::;“ New 13 9.35 yes 24,500 332 ; 65 (20) 92 () 82 87 05 - ;
. Upgrad
Northampton local links England . 2.3 6.62 no 22,900 1,090 1,981 168 (15) -(-) 137 217 2.9 - -
. Upgrad
Northwich network England o 2.5 4.94 yes 18,800 1,071 3,653 149 (14) 291 (8) 100 308 7.9 - -
Norwich network and England | UPER | 39 9.80 yes 60,100 1,568 1,014 | 290(18) | 145(14) 371 534 7.6 ; ;
riverside routes e
Omagh riverside path Northern | New 0.8 0.46 yes 1,900 2,537 2,536 | 252(10) | 241(10) 38 42 0.7 ; ;

Ireland




New/ Estimated annual route Estimated iConnect
Upgrad Cost Lengt Bridge Populatio Counts of users Survey of users . benefit-
S users (‘000s) . cohort
Connect2 scheme Country ed (£ h /tunnel n within cost ratio
t * a1 ? X H 0, 0, - -
route million) (km) present 0.5 mile n Pre n Post n Pre (% n Post (% n Pre n Post nil n2
of count) of count) year | year
Ottery St Mary local links England New 1.0 1.83 yes 4,300 587 1,236 115 (20) 138 (11) 70 103 3.7 - -
Padiham, Burnley and New
villages: Greenway, linear England 2.8 10.17 no 33,000 2,861 4,423 190 (7) 288 (7) 332 427 4.1 - -
park and links
Upgrad
Plymouth network England o 2.1 10.86 no 52,200 5,674 8,266 126 (2) 287 (3) 783 1,231 9.2 - -
Port Talbot —Pontrhydyfen - Wales | U8 | 67 | 1670 yes 20,000 621 624 | 262(42) | 139(22) 108 170 8.8 - -
Afan Forest Park e
Radstock = Midsomer Norton | ¢ o\ | New 0.9 2.62 no 12,000 1,498 3,579 | 178(12) | 347(10) 19 69 2.8 - -
5 Arches’ route
Rochdale network and England | UPErd 15 | 2074 no 75,300 1,474 1,629 | 399(27) | 438(27) 246 291 3.1 ; ;
greenway e
Upgrad
Royston subway England o 3.6 2.40 yes 13,700 638 754 69 (11) 85 (11) 75 113 1.0 - -
Rugby links England New 1.2 9.29 yes 29,600 2,526 2,244 124 (5) 321 (14) 306 295 3.3 - -
Sale — Stretford network England Upgerad 07 | 15.05 no 70,700 895 10,726 | 138(15) | 193(2) 188 799 31.7 ; ;
ﬁ:&?thmpe Ridgeway and England Upgerad 41 | 1240 no 36,000 2,053 5762 | 262(13) | 342 (6) 181 239 0.7 - -
. Upgrad
Shoreham bridge England o 11.1 0.80 yes 8,800 - - 75 (-) -(-) 757 880 3.6 - -
shrewsbury riverside path England | UPEY | 53 5.29 no 19,800 7,642 5560 | 320(4) 414 (7) 940 558 14 - ;
and network e
Sleaford — Leasingham link England Upgerad 0.9 2.62 yes 8,700 349 481 77 (22) 102 (21) 341 594 3.7 - -
South Bermondsey (South England | UPEAd |14 8.12 yes 132,300 ; 6,410 () 299 (5) ; 2,096 ; ; ;
East London) links e
Southampton: ltchen England | UPER | 49 8.04 no 57,900 7,480 8851 | 310(4) | 341(4) 873 652 1.7 529 | 431
Riverside Path and links e
St Helens: access to New
England 0.3 2.33 no 13,100 - 936 -() 90 (10) - 92 - - -
greenspace
St Neots network England Upgerad 35 16.78 yes 24,800 1,675 2,613 | 111(7) 114 (4) 307 362 2.1 ; -
Stockbridge rural link England New 0.2 5.75 yes 1,300 - 105 -(-) 7(7) - 38 11.6 - -
Stockport — Marple through New
E 1. . 21 1 162 2 1 . - -
Chadkirk Country Park ngland 6 7.06 yes ,500 99 6 58 (29) 54 (33) 34 3 0.6

10
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New/ Estimated annual route Estimated iConnect
Upgrad Cost Lengt Bridge Populatio Counts of users Survey of users . benefit-
S users (‘000s) . cohort
Connect2 scheme Country ed (£ h /tunnel n within cost ratio
t * a1 ? X H 0, 0, - -
route million) (km) present 0.5 mile n Pre n Post n Pre (% n Post (% n Pre n Post nil n2
of count) of count) year | year
Swindon links to industrial New
sites England 0.5 2.33 no 6,600 446 1,670 109 (24) 105 (6) 268 247 11.2 - -
Titanic Quarter — Belfast city Northern Upgrad
centre: Comber Greenway reland e 0.4 5.15 no 34,700 2,048 10,900 127 (6) 822 (8) 365 448 32.5 - -
extension
Topsham bridge England New 0.6 0.80 yes 3,100 1,638 9,567 160 (10) 102 (1) 135 146 13.2 - -
Treforest: part of the Valleys |, | | Upgrad | ) 0 | 4 g no 13,500 - 338 197() | 106 (31) 37 37 0.6 - -
Cycle Network e
T Dock saf
Tyne Dock safety England | VP | o6 1.60 no 13,100 1,256 1,650 | 208(17) | 241(15) 129 161 7.6 - -
improvements e
Watton — Griston links England New 1.1 6.30 no 9,100 715 1,543 170 (24) 136 (9) 97 224 7.5 - -
Westminster: Connection England | UPBPY | o3 0.19 yes 38,700 2,323 3,240 | 144 (6) 219 (7) 173 276 14.6 ; ;
across A40 e
Weymouth network England Upgerad 26 | 1474 no 32,900 25386 | 25,660 | 1,825(7) | 1,788(7) 2,405 2,375 6.8 ; ;
I\:\r/]};':“able: Costal path and England Upgerad 05 | 23.26 yes 44,800 1,413 2,331 | 270(19) | 172(7) 1,199 1,260 17.0 ; ;
Wicken Fen: The Lodes Way | ¢ ooy | New 20 | 1450 yes 3,400 - 325 23(-) 114 (35) 6 41 1.1 - -
and rural links
l"olfl’vr;ae;:e' links and canal England Upgerad 44 | 17.10 yes 57,800 | 12,161 | 18734 | 237(2) 304 (2) 2,095 3,346 30.8 - -
Workington bridge England New 2.5 0.17 yes 6,000 - 2,283 -(-) 285 (12) - 206 - - -
TOTAL 189,250 31?1'53 15641 (8) | 20253 (6) 25'3;2'89 37'7:9'11 1':5 1':’2

*Many Connect2 routes were a combination of new and upgraded sections. The variable in this column refers to the majority of the route (for example, a new bridge was also built as part of

the Cardiff - Penarth scheme).

11
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2.3.Contextual measures

2.3.1. Contextual factors
Local resident population and presence of a transport interchange within 0.5 mile of the routes were
determined using mapping software and 2011 UK census data. Baseline numbers of pedestrians and
cyclists were taken from the estimated annual route users before each scheme was constructed (see
details in Appendix A). Index of Multiple Deprivation (IMD) ranks were used as a proxy for
deprivation, applied at local government level rather than the much smaller Lower Super Output
Areas (LSOA) level because many of the schemes were very long and crossed multiple LSOAs in
different IMD deciles. Separate deprivation indices were available for rankings in England, Scotland,
Wales and Northern Ireland. To allow comparison we calculated UK-adjusted IMD quintiles using
Abel et al.’s percentage of the population living in areas in each deprivation quintile by country(Abel

et al., 2016).

2.3.2. Scheme level characteristics
Scheme designs provided details of route length, cost and whether a bridge or tunnel was present.
Cost per mile was not included as a variable because it was not comparable between schemes which
often comprised a mixture of shorter, higher-cost sections (e.g. new bridges) and longer, lower-cost
sections (e.g. upgrading an existing path). Instead length and cost were included as these are more
relevant to design criteria. They were not strongly correlated (Spearman’s rho 0.42) and were
therefore treated as independent variables, as were length and population within 0.5 mile

(Spearman’s rho 0.59).

2.4.0utcome measures

2.4.1. Percentage change in use
The percentage changes in use by pedestrians and cyclists were calculated from the total annual
scheme users (pre and post). Most schemes reported some increase in cyclists (N=69 out of 77
schemes (90%)) and pedestrians (N=63 out of 77 schemes (82%)). Doubling, and increases of at least
50%, in the number of users were chosen as outcomes because of the clarity of message that this
was thought to provide to decision-makers in demonstrating successful schemes. The former also
relates to the UK government’s target of doubling cycling by 2025 in England(Department for
Transport, 2016).
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2.4.2. Benefit-cost ratio
The UK’s Department for Transport defines BCRs of at least 4 as ‘very high’ value for
money(Department for Transport, 2015). This was therefore chosen as an outcome because it was

thought likely to be persuasive to decision-makers. It was achieved in 38 schemes (49%).

2.4.3. Percentage change in user sub-groups
Older people, people with long-term illness or disability and people living in the most deprived areas
(a proxy for low socio-economic status) were chosen as sub-groups of primary interest because their
levels of physical activity tend to be lower(NHS Digital, 2017) and increases in these user groups
could lead to greatest health benefits and impact on health inequalities(Kelly et al., 2014; Li et al.,
2016; Marmot et al., 2020; Sattelmair et al., 2011; Smith et al., 2016). Women’s physical activity is
generally lower than men’s(Guthold et al., 2018) and there is an increasing realisation of the
importance of understanding gender impacts of interventions(Brown and Smith, 2017; Criado Perez,
2019), therefore women were also included as a sub-group. Peak time users were chosen because
these may impact on levels of traffic congestion and therefore be of interest to the transport sector.
Women cyclists were included as they were under-represented in the UK.(Department for Transport,

2016).

Separate outcomes of 50% increase or doubling sub-group users were analysed because these are

large increases which may be influential to decision-makers.

Percentage changes of women, older people, peak time users and women cyclists were calculated
from their proportion of total users, as recorded in the counts of users, multiplied by the total
annual users at pre and post time-points. Peak time was classified as between 7am - 9am and 4pm —
7pm on weekdays. Percentage changes of people with disability or long-term iliness and those living
in the most deprived areas were obtained from their proportion of total users, as recorded in the
surveys of users, multiplied by the total annual users at pre and post time-points. Users from the
most deprived areas were those with home postcodes in the most deprived UK-adjusted IMD
quintile, based on LSOA rank, following Abel et al.’s methodology(Abel et al., 2016) to adjust for

differences between countries within the UK.

2.4.4. Meeting physical activity guidelines
The survey of users asked: “In the past week on how many days have you completed 30 minutes or
more physical activity that was enough to raise your breathing rate? (This may include sport,
exercise and brisk walking or cycling for recreation)” with response options of 0-7 (see Appendix B).
The iConnect questionnaire asked how much time over the last seven days participants walked and

cycled for different purposes, as well as time spent doing moderate and vigorous intensity leisure-
13
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time physical activity(Adams et al., 2014) (see Appendix C). Since the UK Government’s guidelines
recommend at least 150 minutes of physical activity of at least moderate intensity per week (Public
Health England, 2016) outcomes of at least 5 days of 30 minutes, or at least 150 minutes in total, of
physical activity were used as proxies for meeting the guidelines in the surveys of users and iConnect
guestionnaires respectively (extreme values of reported minutes of physical activity were truncated
at 1260 minutes). Because the guidelines include the option of 75 minutes of vigorous activity per
week, or a mixture of vigorous and moderate intensity physical activity(Department of Health and
Social Care, 2011), we made an exception in the case of users who were running at the time of the
route user survey. We assumed that the average intensity of their physical activity throughout the
week would be higher than for other route users,(Ainsworth et al., 2011) and therefore applied a

threshold of at least 4 days of 30 minutes’ activity to define the meeting of guidelines in this group.

2.5.Contextual factor covariates

Schemes differed in the time between completion and post monitoring and previous research has
found that it can take many months for people to start using new routes(Goodman et al., 2014),
therefore this needed accounting for as a potential confounder. Additional details are included in

Appendix A.

2.6.Demographic variables

Demographic information that may influence physical activity outcomes were included as covariates:
gender, age, employment status, general health, whether respondents had a disability or long-term
illness, whether they had children in the household and their UK-adjusted IMD deprivation quintile.
The user survey analysis also included ethnicity as a covariate, although this was not used for the
iConnect cohort due to low numbers of non-white respondents. Demographic variables for

respondents are shown in Table 4.

2.7.Statistical analysis

Analyses were performed using R(R Core Team, 2019).

A Wilcoxon non-parametric test was used to identify significance in median changes and percentage
changes in pedestrians, cyclists and sub-groups of users across schemes since data were positively

skewed.

Multivariable binary logistic regression analysis was conducted firstly unadjusted and then with
models adjusted for each outcome (walking or cycling separately, with 50% increase or doubling in

users; meeting guideline levels of physical activity): scheme level analysis models were adjusted for
14
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each independent contextual/scheme characteristic variable, and then additionally for the time from
completion to post-monitoring; physical activity models were adjusted for demographic variables,

and for iConnect analyses also adjusted for baseline physical activity and scheme.

Sensitivity analysis was conducted for 50% increase and doubling in number of users with
disability/long-term illness and from the most deprived quintile, because these used data from the
surveys of users and some schemes had low numbers of respondents for these sub-groups. Where
zero sub-group users were recorded these were reassigned as one, and where the number of survey
respondents differed by less than four (equivalent of one sub-group user per monitoring day) then
the post-monitoring survey value was reassigned the same value as for baseline. Sensitivity analysis
was also conducted for meeting guideline levels of physical activity for runners using five days of
thirty minutes physical activity in the previous week, rather than four, since intensity of each bout of

activity was unknown.

2.7.1. Missing data
The surveys of users did not distinguish between zero children in the household and missing data,
therefore both were treated as indicating zero children in the household. Where home postcodes
were missing for user survey responses, which were used to determine UK-adjusted IMD quintiles,
participants were assigned the local government IMD quintile of the scheme they were using since
the majority of route users were local (77% of user survey respondents reported travelling 10 km or
less to reach the route). Where demographic information was missing at baseline for iConnect but
available at follow-up, the value from one-year follow-up was used, or if not available, from two-
year follow up (age was adjusted down accordingly). Missing recreational physical activity values in
the iConnect data were reassigned as zero where responses for transport physical activity had been
completed as zero (this applied to 18 cases at baseline; 5 at one-year follow-up and 14 at two-year

follow-up).

3. Results

3.1.Descriptive findings

3.1.1. Scheme level use and benefit-cost ratio
The median increases in cyclists and pedestrians on the 77 Connect2 schemes with pre and post data
were 51.8% and 38% respectively (p<0.001). Doubling of cyclists and pedestrians occurred in 22 and
17 schemes respectively, with at least a 50% increase in 39 and 32 schemes respectively. Table D.1

and Table D.2 in Appendix D show overall change and estimated annual users for each scheme.
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Table 2 includes each scheme’s estimated BCR. The median BCR was 3.7 (IQR 6.6), a comparatively

high value as defined by the UK’s Department for Transport(Department for Transport, 2015).

3.1.2. Scheme level route users

As shown in Table 3, demographic characteristics of users in the pre and post user surveys were
similar overall. However, the proportion of cyclists significantly increased after scheme constructio
This was found in both the manual count and survey of users. This was mostly due to increases in
working-age men and women cyclists, with larger increases among men and experienced, regular
cyclists, although there were also significant increases in new cyclists and those starting to cycle
again, and borderline significant increases in occasional cyclists. Overall, most route users were
pedestrians, white, without disability/ long-term illness, travelling off-peak for recreational

purposes. They were most commonly working-age men, and not from the least deprived areas.

The counts of users found increases in women and older adults in 36 schemes (52%), in peak time
users in 42 schemes (61%) and in women cyclists in 47 schemes (68%). The survey of users found
increases in people with disability/ long-term illness in 44 schemes (62%) and users from the most

deprived areas in 31 schemes (43%).

n.
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Table 3: Change in types of users across schemes using counts of users (Number of schemes = 69) and user survey (Number of schemes =73)

Pre Post Change pre-post
Type of user Total n % Median QR Total n % Median QR Medlaon IQR p-value
n n % %
COUNTS OF USERS (69 schemes)
Pedestrians 123,448 | 77.1 947 1,802 | 201,427 | 69.2 1,413 | 2,947 -3.1 13 0.116
Cyclists 29,589 | 18.5 260 324 76,899 | 26.4 498 913 3.5 12 0.048
Mode Wheelchair users 658 0.4 4 9 1,124 0.4 7 12 0.1 0 0.878
Horse riders 131 0.1 0 2 257 0.1 1 4 0.0 0 0.377
Runners 6,297 3.9 37 56 11,388 3.9 63 111 0.3 3 0.346
Children 31,121 | 194 250 447 51,097 | 17.6 476 783 -1.2 12 0.483
Working-age men 64,393 | 40.2 539 766 | 124,331 | 42.7 993 | 1,646 1.5 9 0.164
Working-age women 47,789 | 29.8 393 582 86,747 | 29.8 602 | 1,521 0.1 5 0.891
Age group and gender Older men 9,944 6.2 73 106 17,159 5.9 154 222 0.2 4 0.743
Older women 6,876 4.3 51 73 11,761 4.0 94 164 0.3 3 0.729
All women* 54,665 | 34.1 458 654 98,508 | 33.8 736 | 1,611 0.3 6 0.946
All older people* 16,820 | 10.5 120 175 28,920 9.9 249 403 0.1 6 0.604
Time of use Peak* 34,387 | 21.5 224 469 58,799 | 20.2 525 727 1.3 6 0.498
Off-peak 125,736 | 78.5 1,145 1,484 | 232,296 | 79.8 1,839 | 3,444 3.5 8 0.498
Child cyclists 6,844 4.3 60 101 13,802 4.7 123 509 0.1 4 0.920
Working-age men cyclists 15,557 9.7 120 211 43,114 | 14.8 275 509 3.0 7 0.019
Type of cyclist Working-age women cyclists 5,157 3.2 34 53 15,088 5.2 80 209 1.1 3 0.040
Older men cyclists 1,483 0.9 9 17 3,526 1.2 19 45 0.2 1 0.269
Older women cyclists 548 0.3 2 7 1,369 0.5 6 19 0.1 0 0.172
All women cyclists* 5,705 3.6 37 56 16,457 5.7 85 229 0.9 3 0.021
Counts of users TOTAL 160,123 - 1,413 1,951 | 291,095 - 2,331 | 4,428 - - -
SURVEYS OF USERS (73 schemes®)
16-24 1,158 8.0 10 16 1,540 8.2 15 18 0.1 5.7 0.827
25-34 2,149 | 14.9 20 23 2,756 | 14.7 29 35 0.0 7.4 0.759
Age 35-44 2,876 | 20.0 28 30 3,762 | 20.1 38 36 -0.8 7.3 0.787
45-54 3,091 | 21.5 30 30 4,060 | 21.7 38 47 0.0 8.2 0.491
55-64 2,547 | 17.7 24 38 3,394 | 18.1 31 40 0.4 8.5 0.264
65+* 1,968 | 13.7 18 24 2,838 | 15.2 26 36 1.3 7.5 0.329
Gender Female* 5,948 | 41.3 64 63 7,641 | 40.8 70 91 1.2 12.5 0.352
Male 8,305 | 57.7 84 93 11,064 | 59.1 110 104 -0.2 | 11.92 0.172
Pedestrian 11,063 | 76.8 114 127 13,288 | 71.0 127 151 -5.6 15.4 0.002
Mode Cyclist 2,858 | 19.8 19 31 4,799 | 25.6 40 68 5.9 14.8 0.002
Runner 376 2.6 3 5 452 2.4 3 6 -0.1 2.4 0.863
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Pre Post Change pre-post
Type of user Totaln % Median QR Total n % Median QR Medlaon IQR p-value
n n % %

Wheelchair 67 0.5 0 1 104 0.6 1 2 0.0 0.46 0.052

Roller skating 8 0.1 0 0 12 0.1 0 0 0.0 0.0 0.412

Horse riding 6 | 0.04 0 0 17 | 0.09 0 0 0.0 0.0 0.130

Women cyclists* 754 5.2 4 9 1,155 6.2 10 16 14 4.0 0.030

New to cycling 48 0.3 0 1 73 0.4 0 2 0.0 0.4 0.034

Type of cyclist® Starting to cycle again 171 1.2 1 3 296 1.6 2 4 0.02 1.8 0.018

Occasional cyclist 225 1.6 1 4 388 2.1 2 5 0.3 2.1 0.052

Experienced, occasional cyclist 536 3.7 4 6 895 4.8 7 11 0.7 3.6 0.142

Experienced, regular cyclist 1,581 | 11.0 10 19 2,861 | 15.3 23 37 4.3 10.0 0.001

Commuting 1,892 | 13.1 14 25 2,679 | 14.3 21 45 0.8 7.9 0.508

Recreation 7,757 | 53.9 73 76 10,042 | 53.6 99 95 1.9 17.8 0.763

Journey purpose on route Shopping 1,767 | 12.3 16 26 2,267 | 12.1 17 41 -0.8 5.1 0.851

Visit friends/family 630 4.4 6 9 939 5.0 10 15 0.2 4.1 0.538

Social/entertainment 819 5.7 8 12 988 5.6 7 15 -0.3 4.4 0.163

Other* 1,451 | 10.1 13 19 1,781 9.5 16 22 -0.04 6.0 0.784

Ethnicity White 12,091 | 84.0 138.5 | 123.75 17,497 | 93.5 170 | 189.5 0.04 3.5 0.930

Non-white 507 3.5 2 5.5 729 3.9 2 5.25 0.0 2.0 0.672

Disabled/ long term illness Yes* 1,807 | 134 16 20.5 2,549 | 144 25 315 1.4 8.7 0.104

No 11,708 | 86.6 125 137.5 15,121 | 85.6 168 159 -1.1 9.2 0.364

1* 3,196 | 22.2 14 61 4,121 | 22.0 22 70 -0.01 5.6 0.703

. L 2 3,328 | 23.1 24 44 4,132 | 22.1 33 51 -0.2 9.2 0.956

UK-adjusted IMD gintile 3 2,803 | 19.5 24 42 | 3,756 | 20.1 35| 51 11| 76 0.654
(1=most deprived)

4 2,859 | 19.9 22 34 3,807 | 20.3 34 52 -1.4 7.1 0.669

5 2,216 | 15.4 12 43 2,903 | 155 23 41 0.1 3.7 0.731

User survey TOTAL 14,402 - 149 163 18,719 - 198 192 - - -

* Sub-group of interest (peak time defined as 7am — 9am and 4pm — 7pm on weekdays; older people classified subjectively by surveyors)
#‘Other’ includes in course of work, education, personal business, holiday base, escort to school, other escort, and other.

$ 71 schemes were used in analyses of users from the most deprived quintile and those with a disability/long-term illness due to missing data.
& Type of cyclist was selected by each participant (excluding the option ‘women cyclist’)

Total percentages may not add to 100 due to rounding and missing values.
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3.1.3. Participant descriptive statistics
As seen in Table 4, respondents differed in demographic characteristics between datasets — the user
survey respondents were most commonly male, working-age, employed full time, white, in good
health, from more deprived areas and without children. The iConnect cohort were most commonly
female, older, white, in good health, from the least deprived areas and without children. Users of
the new routes were most commonly employed full time, whereas non-users were most commonly

retired.

Just over half of the cross-sectional survey sample reported meeting guideline physical activity levels
(pre 52.6%; post 53.2%). Higher proportions of the iConnect cohort reported meeting the guidelines:
66.1% of non-users and 86.8% of route users at one-year follow-up; 63.9% of non-users and 83.6%
of users at two-year follow-up. The percentage of respondents in the iConnect cohort who reported
using the routes increased between one-year and two-year follow-up: from 52% to 53% at Cardiff;

from 17% to 23% at Southampton; and from 23% to 37% at Kenilworth.

The percentage of survey respondents reporting that their decision to use the routes was influenced
by an aim of achieving exercise rose from 55% at baseline to 61% at post-monitoring. 67% of users of
the routes in the post survey reported that they thought that the routes increased their physical
activity. (See Table D.3 and Table D.4 in Appendix D for further details about reasons for using the

routes and other modes used to access them.)

Table 4: Comparison of participant characteristics in cross-sectional survey of users and iConnect cohort at baseline

Survey of users iConnect
1-year follow-up 2-year follow-up
Variable Non-users of Users of Non-users of Users of
Pre o Post o route route route route
(n=13,343) (%) | (n=19,544) (%) | (1 325) (%) | (n=531) (%) | (n=945)(%) | (n=579) (%)
n (%) n (%) n (%) n (%) n (%) n (%)

Sex
Male 7,696 (57.7%) | 11,479 (58.7%) | 591 (44.7%) 256 (48.2%) | 405 (42.9%) | 268 (46.3%)
Female 5,647 (42.3%) | 8,065 (41.3%) 731 (55.3%) 275 (51.8%) | 540(57.1%) | 311(53.7%)
Age
16-24 1,132 (8.5%) 1,645 (8.4%) 63 (4.8%) 9 (1.7%) 33 (3.5%) 7 (1.2%)
25-34 2,054 (15.4%) 2,984 (15.3%) 113 (8.5%) 72 (13.6%) 63 (6.7%) 56 (9.7%)
35-44 2,754 (20.6%) 4,017 (20.6%) 135 (10.2%) 82 (15.4%) 86 (9.1%) 78 (13.5%)
45-54 3,003 (22.5%) 4,389 (22.5%) 209 (15.8%) 117 (22%) 157 (16.6%) 130 (22.5%)
55-64 2,487 (18.6%) 3,559 (18.2%) 334 (25.3%) 127 (23.9%) 135 (14.3%) 160 (27.6%)
65+ 1,913 (14.3%) | 2,950 (15.1%) 468 (35.4%) 124 (23.4%) | 371(39.3%) | 148 (25.6%)
Employment
fimzloyeo' full 1 6,321 (47.4%) | 9,973 (51%) 436 (33%) 229 (43.1%) | 276 (29.2%) | 235 (40.6%)
fi”;]‘:wed part | 1,966 (14.7%) | 2,682 (13.7%) | 1o 14 go) 85 (16%) 143 (15.1%) | 96 (16.6%)
Retired 2,790 (20.9%) | 4,083 (20.9%) 521 (39.4%) 169 (31.8%) | 398 (42.1%) | 202 (34.9%)
Other 2,266 (17%) 2,806 (14.4%) 168 (12.7%) 48 (9%) 128 (13.5%) 46 (7.9%)
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Survey of users

iConnect

1-year follow-up

2-year follow-up

Variable Pre Post Non-users of Users of Non-users of Users of
route route route route
(n=13,343) (%) | (n=19,544) (%) | | 1 322)(%) | (n=531)(%) | (n=945)(%) | (n=579) (%)
n (%) n (%) n (%) n (%) n (%) n (%)

Ethnicity

White 12,840 (96.2%) | 18,712 (95.7%) | 1,256 (95%) 467 (87.9%) | 903 (95.6%) | 558 (96.4%)

Non-white 503 (3.8%) 832 (4.3%) 56 (4.2%) 15 (2.8%) 39 (4.1%) 19 (3.3%)

General health

in last 4 weeks

Excellent 3,507 (26.3%) | 6,020 (30.8%) 213 (16.1%) 182 (34.3%) | 289(30.6%) | 154 (26.6%)

Good 8,680 (65.1%) | 11,866 (60.7%) | 640 (48.4%) 316 (59.5%) 709 (75%) 307 (53%)

Fair 913 (6.8%) 1,281 (6.6%) 193 (14.6%) 70 (13.2%) | 272(28.8%) | 64 (11.1%)

Poor 243 (1.8%) 377 (1.9%) 52 (3.9%) 11 (2.1%) 52 (5.5%) 6 (1%)

Deprivation

quintile

IMD 1(=most | 3 121 (26%) 4,700 (24%) 125 (9.5%) 24 (4.5%) 97 (10.3%) 23 (4%)

deprived)

IMD 2 3,026 (22.7%) | 4,261 (21.8%) 190 (14.4%) 55(10.4%) | 131(13.9%) | 59 (10.2%)

IMD 3 2,622 (19.7%) | 3,834 (19.6%) 191 (14.4%) 90(16.9%) | 130(13.8%) | 90 (15.5%)

IMD 4 2,309 (17.3%) | 3,793 (19.4%) 342 (25.9%) 162 (30.5%) | 238(25.2%) | 175 (30.2%)

IMD 5 1,915 (14.4%) | 2,956 (15.1%) 474 (35.9%) 200 (37.7%) | 349(36.9%) | 232 (40.1%)

Long-term

iliness or

disability

Yes 3,745 (28.1%) | 5,582 (28.6%) 377 (28.5%) 85 (16%) 294 (31.1%) | 105 (18.1%)

No 9,598 (71.9%) | 13,962 (71.4%) | 945 (71.5%) 446 (84%) 651 (68.9%) | 474 (81.9%)

Children in

household

Yes 3,772 (28.1%) | 5,593 (28.6%) 162 (12.3%) 97 (18.3%) | 103 (10.9%) | 97 (16.8%)

No (inc.

;2'{?3':; data 9,633 (71.9%) | 13,968 (71.4%) | 1,160 (87.7%) | 434 (81.7%) | 842(89.1%) | 482 (83.2%)

survey)

iConnect

scheme

Cardiff 0 (0%) 1,049 (5.4%) 313 (23.7%) 277 (52.2%) | 231(24.4%) | 258 (44.6%)

Southampton 306 (2.3%) 335 (1.7%) 441 (33.4%) 88 (16.6%) | 333(35.2%) | 99 (17.1%)

Kenilworth 88 (0.7%) 303 (1.6%) 568 (43%) 166 (31.3%) 381 (40.3%) 222 (38.3%)
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3.2.Use and benefit-cost ratio of new walking and cycling infrastructure

by local contextual factors and scheme characteristics

Results for maximally adjusted models, shown in Figure 1 (see Table D.5 in Appendix D for full data
table), indicated that higher relative increases in cyclists and pedestrians were associated with lower
baseline levels of users. The odds of observing at least a 50% increase in cyclists were reduced by
nearly a quarter for each additional 10,000 annual cyclists at baseline (OR=0.79, 95% CI=0.63,0.92),
and the odds of observing a doubling in cyclists were halved (OR=0.52, 95% CI=0.31, 0.77). The odds
of observing at least 50% increase in pedestrians were reduced by more than a tenth for each
additional 100,000 annual users at baseline (OR=0.86, 95% CI=0.68,1.01) and the odds of observing a
doubling in pedestrians were reduced by more than three-fifths (OR=0.39, 95% CI=0.14, 0.78).

An estimated BCR of at least 4 was associated with higher baseline levels of users (per additional
100,000 annual users at baseline: OR=1.24, 95% CI=1.05, 1.57), lower cost schemes (per additional
£1 million scheme cost: OR=0.29, 95% Cl=0.13, 0.57) and the presence of a public transport
interchange within 0.5 mile (OR=4.64, 95% Cl=1.00, 26.62), although 95% confidence intervals were
wide and the association was not significant in the unadjusted model. No other clear significant

relationships were found.
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Figure 1: Multivariable binary logistic regression analysis: ORs and 95%Cls for context/ scheme characteristics and either at least a 50% increase or a doubling in the number of route users, and
BCR across schemes, maximally adjusted for each independent contextual/scheme characteristic variable (baseline users, bridge or tunnel present, cost, index of multiple deprivation quintile,
length, population within 0.5 miles, public transport interchange with 0.5 miles) and time from completion to post-monitoring (Total annual scheme users, Number of schemes = 77)
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3.3.Users of new walking and cycling infrastructure by local contextual

factors and scheme characteristics

The maximally adjusted models, shown in Figure 2 (full data in Table D.6 and sensitivity analysis
results in Table D.7 of Appendix D), indicated that higher relative increases in sub-groups were

associated with lower baseline levels of users, similar to that found for overall use.

High relative increases of users from the most deprived LSOAs were associated with high population
levels within 0.5 miles (odds of observing at least 50% increase almost doubled for each additional
1000 population: OR=1.93, 95% CI=1.18, 3.67; odds of observing a doubling increased by more than
half: OR=1.54, 95% ClI=1.01, 2.52), and a bridge or tunnel present (at least 50% increase: OR=3.51,
95% Cl=1.12, 12.16), although 95% confidence intervals were wide. There were lower odds of
doubling women cyclists with a bridge or tunnel present, also with wide 95% confidence intervals

(OR=0.19, 95% CI=0.05, 0.64).

Doubling of users of the route with a disability or long-term illness and women users were
associated with less deprived IMD local government quintiles (doubling women: OR=1.87, 95%

Cl=1.14, 3.32; doubling disabled/long-term iliness: OR=1.56, 95% Cl=1.03, 2.46).

Doubling of peak time users was associated with a public transport interchange present within 0.5
miles (OR=14.12, 95% Cl=1.54, 386.86), although the 95% confidence intervals were wide. No other

clear significant relationships were found.
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Figure 2: Multivariable binary logistic regression analysis: ORs and 95%Cls for either at least a 50% increase or a doubling the number of users in each sub-group, maximally adjusted for each
independent contextual/scheme characteristic variable (baseline users, bridge or tunnel present, cost, index of multiple deprivation quintile, length, population within 0.5 miles, public

transport interchange with 0.5 miles) and time from completion to post-monitoring?

1Women, Older people, Peak time users, Women cyclists, Number of schemes = 69, data sets = counts of users and total annual scheme users; Disabled/long-term ill, Number of schemes =
71, Most deprived IMD quintile, Number of schemes = 73, data sets = survey of users and total annual scheme users.
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3.4.Use and meeting physical activity guidelines

As seen in Table 5, walking and cycling on the Connect2 routes were associated with meeting
physical activity guidelines. In the survey of users this was found for regular route users, compared
to irregular users (pre: OR=1.80, 95% Cl=1.67, 1.94; post: OR=1.93, 95% CI=1.81, 2.05). Non-
commuting transport users were less likely to meet the physical activity guidelines, compared to
recreational users (pre: OR=0.66, 95% CI=0.61, 0.71; post: OR=0. 77, 95% CI=0.72, 0.83) and runners
were more likely than pedestrians to meet the guidelines (pre: OR=1.50, 95% CI=1.19, 1.90; post:
OR=1.51, 95% Cl=1.24, 1.84). There were no significant differences between pedestrians and cyclists,

or recreational and commuting users, on the new routes.

The iConnect cohort analysis found that route users were more likely to meet the physical activity
guidelines compared to non-users (at one-year follow-up: users at one-year only OR=2.07, 95%
Cl=1.37, 3.21 and users at one-year and two-year OR=3.02, 95% C|=2.02, 4.62; at two-year follow-up:
users at two-year only OR=2.00, 95% Cl=1.37, 2.96 and users at one-year and two-year OR=1.66,
95% Cl=1.14, 2.45). As in the survey of users, non-commuting transport users were less likely to
achieve the guidelines than recreational users (OR=0.22, 95% CI=0.06, 0.79), although 95%
confidence intervals were wide. There was no significant difference at two-year follow-up. There
were insufficient data to investigate this outcome for commuters only. Users for both recreational
and transport were significantly more likely to meet the guidelines at two-year follow-up, compared
to only recreational users (OR=2.07, 95% CI=1.18, 3.75). As in the survey of users there was no

significant difference between pedestrians and cyclists in the adjusted models.
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Table 5: Logistic regression - Survey of users: odds ratio (95% confidence interval) of meeting guideline levels of physical activity in previous week

Survey of users: at least 5* days of 30 min physical activity in previous week

iConnect: at least 150 min phy

ysical activity in previous week

Pre Post 1-year follow-up 2-year follow-up
% of % of o % of
Type of route user sample . . sample . . % of . sample
Sample achievi Unadju | Adjust | Sample achievi Unadju | Adjust | Sample sar‘nplle Unadjuste Adjusteds Sampl achieving | Unadjusted Adjusted®
(n) sted ed* (n) sted ed* (n) achieving d e(n) R
ng 5+ ng 5+ 150 min 150 min
days days PA
Non-user (reference) - - - - - - - - 1,156 65.1% 1.00 1.00 893 63.3% 1.00 1.00
User at 1-year follow- 2.79 (1.93, 2.07 (1.37, 2.00 (1.10, 1.29 (0.64,
User time |_1P-0nY — ) ) ) ) ) ) ) ) 217 83.9% 4.15) 3.f1) >8 77.6% 3.s()3) 2.24)
. User at 2-year follow- 1.47 (1.04, 0.96 (0.64, 2.84(2.02, 2.00(1.37,
point up only 4 - - - - - - - - 172 73.3% 2.12) 1.44) 265 83.0% 4.06) 2.96)
User at 1-year and 2- 4.28(2.99, | 3.02(2.02, 3.07 (2.22, 1.66 (1.14,
year follow-up ) ) ) ) ) ) ) ) 314 88.9% 6.31) 4.62) 314 84.1% 4.31) 2.45)
Irregularly (Weekly or
less frequently) 4,562 43.2% 1.00 1.00 6,876 43.1% 1.00 1.00 - - - - - - - -
Frequency (reference)
of journey
on route Regularly (Daily/ 2-5 1.78 1.80 1.89 1.93
times a week) 8,781 57.9% | (1.66, (1.67, | 12,668 | 59.1% | (1.79, | (1.81, - - - - - - - -
1.92) 1.94) 2.01) 2.05)
Recreation (reference) 6,605 57.1% 1.00 1.00 10,358 55.6% 1.00 1.00 280 87.5% 1.00 1.00 316 81.3% 1.00 1.00
0.98 1.00 1.04 1.06 .. - . -
Commuting 1,715 | 56.7% | (0.88, | (0.90, | 2,751 | 56.5% | (0.95, | (0.97, 5 100y | [Msufficient | Insufficient |, 50% Insufficient | - Insufficient
Journey 1.09) | 1.12) 1.13) | 1.16) data data data data
purpose . 0.64 0.66 0.77 0.77
on route :g:;;zr:’t?““”g 4997 | 46.2% | (0.60, | (0.61, | 6404 | 49.0% | (072, | (0.72, 19 69.4% 0'3; ég')n' 0'2: gg.)oe, 31 67.8% Mf ﬁ')zz’ 0-> 15 51(;')21'
0.69) 0.71) 0.82) 0.83) i i ) )
Recreation and 1.07 (0.63, 0.95 (0.53, 1.99 (1.20, 2.07 (1.18,
transport ) ) ) ) ) ) ) ) 221 89.6% 1.86) 1.74) 222 90.0% 3.39) 3.75)
Walking (reference) 10,441 52.0% 1.00 1.00 14,046 53.6% 1.00 1.00 284 84.5% 1.00 1.00 307 79.5% 1.00 1.00
1.21 1.12 1.00 0.98
Cycling 2,485 56.7% (1.11, (1.02, 4,839 53.6% (0.94, (0.91, 28 89.3% 1'5: e(;(;.)Sl, 1'2585;')38' 34 82.4% 1'22 ;(;-)51’ 0'723 é%')ZG'
1.32) 1.23) 1.07) 1.05) : : : :
Mode on Walking & cycling - - - - - - - - 213 90.7% 1'7;.1(_](;')02' 12;;3')66' 232 90.6% 2.1;é;.)31, 1'426.§%')83'
route 1.55 1.50 1.53 1.51
Running* 324 62.7% | (1.24, | (119, 476 63.9% | (1.27, | (1.24, - - - - - - - -
1.95) 1.90) 1.85) 1.84)
0.44 0.44 0.24 0.26
Other 93 323 (0.28, | (0.28, 183 21.9% | (0.17, | (0.18, - - - - - - -
0.67) 0.68) 0.34) 0.38)
Journey 1.07 1.05 1.00 1.00
time on 13,243 53.4% | (1.04, | (1.01, | 19,406 | 54.0% | (0.98, | (0.97, - - - - - -
route (hrs) 1.10) 1.08) 1.03) 1.02)

*At least 4 days of 30 minutes of physical activity for users recorded as running.
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&Non-commuting transport includes travel for shopping, visiting friends/family, social/entertainment and other purposes.

# Adjusted for demographic variables: gender (male/female), age (16-24/25-34/35-44/45-54/55-64/65+), employment (employed full time/employed part time/retired/other), ethnicity
(white/non-white), general health (excellent/good/fair/poor), disability/long-term iliness (yes/no), home IMD quintile, and child under 16 in the household (yes/no).

% Adjusted for baseline demographic variables: gender (male/female), age, employment (employed full time/employed part time/retired/other), general health (excellent/good/fair/poor),
disability/long-term iliness (yes/no), home IMD quintile, child under 16 in the household (yes/no), baseline physical activity (minutes) and scheme (Cardiff/Kenilworth/Southampton).
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4. Discussion

4.1.Route users and context

New and upgraded routes were associated with increases in pedestrians and cyclists with large
relative increases associated with low baseline levels of users. This could help to provide political
support for investment in areas with existing low levels of active travel. However, places with high
baseline users were associated with very high BCRs, which may create tension between investing in
areas with the greatest potential for modal change (currently low levels of walking and cycling) and
apparent high BCRs where currently walkable and cycleable areas may be more likely to receive
investment, perpetuating inequalities in infrastructure availability. This potential tension between
relative and absolute change is planned to be investigated further in future qualitative research with
decision-makers. Lower cost schemes were also associated with very high BCRs, which may be as a
result of relatively minor changes in infrastructure, such as on existing routes that may have
improved safety or increased connectivity between key locations, attracting relatively large numbers

of users at low cost.

The similarity in demographics of users found in the pre- and post-user surveys suggests that
increases were roughly proportional across the whole of the population. However, the user sub-
group analysis found that doubling of users who were women or had disabilities or long-term illness
was associated with new routes in less deprived areas. This may be explained by people from these
groups preferring to walk or cycle in places that are attractive and safe (Table D.4, Appendix D) but if
used to justify investment in more affluent areas it could exacerbate health inequalities(NHS Digital,

2017).

High relative increases in route users who lived in the most deprived LSOAs were associated with
high population levels within 0.5 miles of the route and with the presence of a bridge or tunnel.
Creating convenient routes to access amenities on foot and by bike in high density areas, or
overcoming physical barriers, is likely valued by this group (see Table D.4 in Appendix D).
Furthermore they are least likely to be able to afford a car and car ownership has previously been
shown to be correlated with walking and cycling(Carse et al., 2013; Goodman et al., 2014; PCT Team,
2019). However, the number of women cyclists was less likely to double where a bridge or tunnel
was present, an association that was not found for cyclists overall. This may be because these
features reduce natural surveillance and therefore reduce perceptions of safety which tend to be

highly valued by this group(Yang et al., 2019). If these features lead to employment centres they
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may appear less convenient for women cyclists who are more likely to conduct shorter, chain trips,
such as those related to caring responsibilities(Ng and Acker, 2018). It should be noted, however,
that the Connect2 schemes all involved overcoming some sort of physical barrier which is not the

case for many walking and cycling routes.

High BCRs and doubling of peak time users were associated with the presence of a public transport
interchange within 0.5 miles of the routes. This is consistent with other research that walking and
cycling is associated with public transport use(Patterson et al., 2018) and these results could be used
to justify investment in walking and cycling infrastructure near to public transport hubs because
modal shift may reduce traffic congestion. Previous research from the iConnect study did not detect
overall significant modal shift or carbon savings among local residents because most of their
reported new use was recreational and did not replace motor vehicle trips(Brand et al., 2014; Song

et al., 2017). This may reflect important differences in the ways the samples were recruited.

4.2.Use and physical activity

Results showed that walking and cycling on the new routes was associated with meeting physical
activity guidelines, and greater use (in terms of frequency and purpose) was associated with
increased likelihood of achieving the guidelines. This builds on findings from previous iConnect
research by Goodman et al. which found that living closer to three of the Connect2 routes was
associated with greater total physical activity after two years(Goodman et al., 2014). It also supports
other research that demonstrates that building walking and cycling infrastructure can increase levels
of physical activity to achieve public health benefits(Aldred et al., 2020; Mueller et al., 2018; Smith et
al., 2019).

Whilst the baseline user survey found that people who met the guidelines were more likely to be
cyclists compared to pedestrians and by those who travelled for longer, there were no significant
differences between pedestrians and cyclists or by time travelled by users of the new routes. This
suggests that the Connect2 schemes attracted more frequent use by a wider range of people,
increasing physical activity across the population, rather than previously only attracting more active
people. Runners were more likely than pedestrians to achieve the guideline levels of physical
activity, however, this was not seen in the sensitivity analysis with five days of thirty minutes of
physical activity, rather than four (see Table D.8 in Appendix D). This points to a limitation in this
type of self-report data in that the intensity of activity in general was not captured in the survey,

particularly since mode was not recorded for physical activity on other active days in the previous
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week. Self-reported physical activity is widely used but involves a trade-off between scale and

cost(Branion-Calles et al., 2019; Dowd et al., 2018; Prince et al., 2008).

People using the routes for non-commuting transport purposes were less likely to achieve the
physical activity guidelines compared to recreational users in the survey of users and at one-year
follow-up in the iConnect cohort, whilst by two-year follow-up there was no difference between
these purposes, although the confidence intervals were large. This aligns with findings from other
iConnect analysis showing that it takes time for behavioural change to occur following construction
of the new routes(Goodman et al., 2014). Mechanisms for behaviour change are likely to involve a
combination of physical environmental and societal factors(Ogilvie et al., 2011), therefore changes in
visibility of people walking or cycling on the new routes can take time to affect cultural norms and
encourage physical activity across the population. This may be particularly true for non-employment
destinations that were previously inaccessible or unattractive to reach by bike or on foot. Sustrans’
Connect2 post-monitoring data and the iConnect cohort follow-ups were conducted over a relatively
short time period and it would be advantageous to repeat measurements to understand longer-term

impact.

4.3.Research and monitoring methods: strengths and limitations

This study used monitoring data from 84 new walking and cycling schemes alongside research data
from 3 of those schemes to understand how these different methods may be useful in
understanding changes in use associated with context, and the association of use with overall
physical activity. We demonstrated that both the research and monitoring methods had value - the
longitudinal iConnect dataset was able to evaluate individual-level change over time, which was a
major strength, whereas this was not possible in the survey of users which was unable to be
adjusted for baseline levels of physical activity, nor to determine whether people continued to use
the routes and the impact that may have. For example, the survey of users asked about levels of
cycling experience and it was unclear whether new or occasional cyclists maintained behaviour to
become experienced, regular cyclists, for which there was a significant increase. There may have
been some route displacement, attracting pedestrians and cyclists from other places, but it was
unclear to what extent this occurred with the questionnaire. This difficulty in understanding
displacement is not uncommon(Aldred, 2019). It was not possible to identify to what extent
increases in use were due to new people moving into the area, which was also a limitation of the
cohort dataset. An additional limitation was that baseline measurements of some of the Connect2
schemes were conducted months or even years before construction started and it is unclear to what

extent the assumption of minimal change between pre-monitoring and construction is valid.
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Whilst cohort studies like iConnect have advantages they are rarely conducted. They also have
limitations, therefore understanding the value of multi-site cross-sectional evaluations is useful. A
strength of Sustrans’ Connect2 datasets (counts, surveys of users and total annual scheme users)
was the number of locations that were included, following the same methodology, and their breadth
of contexts, allowing assessment of the impact of context on use, which is rarely evaluated and not
clearly understood(Adkins et al., 2017; Cavill et al., 2019; Panter et al., 2019). The much larger
sample sizes than the cohort study enabled greater disaggregation of sub-groups for the evaluation
of use and meeting guideline levels of physical activity. However, understanding impacts by types of
user sub-group at a scheme level often resulted in large confidence intervals due to the relatively
small number of schemes included in the samples. It is therefore recommended that this type of
multi-scheme evaluation is conducted at a greater scale to provide more reliable results about
context on user sub-groups. We note that the routes were completed between 2009 and 2013 and
evaluation of more recently constructed walking and cycling infrastructure would be valuable,
particularly following improved cycle infrastructure design standards(Department for Transport,

2020).

Contextual issues are important to consider in complex public health intervention research(Craig et
al., 2018), however, there are relevant contextual factors that were not assessed in this analysis, for
example, whether additional investment or behaviour change strategies were being done in parallel
that could have influenced outcomes(Sahlgvist et al., 2015). Also, because of the multi-purpose
nature of the Connect2 routes, their often extensive lengths with variety of population densities
along them, and the lack of information about the quality of the surrounding environment for
walking and cycling, it was challenging to understand to what extent these contextual features
influenced the impact of the new routes. Smaller scale qualitative or ethnographic approaches to
unpacking the complexity of contextual influences may therefore be important alongside large-scale
guantitative evaluation. Further qualitative research into what contextual features are important to

decision-makers of new walking and cycling routes is planned.

It appeared that the survey of users was broadly representative of route users, as measured by the
manual count, however this data was captured over four days for each scheme, without adjustment
for weather, as is often the case in transport assessments(Aldred, 2019). The iConnect respondents
who reported using the routes appeared to be less representative of route users, more likely being
older, female, from less deprived areas and without children. Although representativeness of the
general population may not be necessary for cohort studies since confounders can be controlled for

in regression analysis(Richiardi et al., 2013) and bias was reduced by inviting a random sample of
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local residents to complete the questionnaires, the low response rates of the iConnect cohort (15.6%
response rate(Song et al., 2017), of which 60% had complete data for inclusion in this analysis)
resulted in some sub-groups of users unable to be investigated separately, such as commuters. In
contrast, the survey of users found that about 14% of people overall used the routes for commuting
(29% of users were recorded as commuters on the three iConnect schemes, including 52% during
peak hours). However, the cross-sectional survey of users did not investigate other purposes that
people used the routes for, whilst 8% of users in the iConnect cohort reported using the routes for
commuting alongside other purposes. Therefore combining findings from both datasets gives a fuller
picture of the impact of this infrastructure on commuting behaviour, which may be useful for
influencing non-health sectors, such as transport planning, to influence the wider determinants of

health(Dahlgren and Whitehead, 1991).

5. Conclusion

Evaluations of new walking and cycling infrastructure may involve trade-offs between scale, cost,
representativeness of sample and ability to capture within-participant change. Combining pragmatic
monitoring methods allowing estimations of users and benefit-cost ratios with longitudinal analysis,
we demonstrated that new walking and cycling infrastructure can lead to large relative increases in
pedestrians and cyclists and has the potential to increase population levels of physical activity, whilst
also providing very high value for money. We were also able to understand more about the role of
context in attracting people to use new and improved local networks for walking and cycling,
particularly from less active groups such as older people, disabled/with long-term illness and people
from the most deprived areas. This study suggests that construction of new and improved walking

and cycling infrastructure at scale could improve population health and reduce health inequalities.
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8. Appendix

8.1.Appendix A. Additional methodological information

8.1.1. Counts of users
Cross-sectional manual counts of route users were undertaken on behalf of Sustrans by market
research companies. The manual counts were conducted pre and post construction at one or more
monitoring points for each scheme between 7am and 7pm on four days covering term time, holiday,
weekday and weekend. All route users were classified subjectively by surveyors as either child,
working-age man, older man, working-age woman or older woman and mode of travel was recorded

as either cycling, walking, running, horse riding, wheelchair or other.

8.1.2. Surveys of users
Cross-sectional user surveys were undertaken on behalf of Sustrans by market research companies
at the same times as the manual count. Selection was on a next-to-pass basis, such that when the
surveyor had finished one survey, the next adult (16 years or older) to pass them in either direction
was invited to take part in the survey. Informed consent was obtained. The user survey asked
guestions about: frequency of journey on the route; mode of travel; purpose of trip; how long the
journey would take; how many days in the previous week at least 30 minutes of physical activity had
been conducted; and demographic information. Extreme values for length of journey greater than

480 minutes were excluded (188 responses, 0.5%).

8.1.3. Total annual scheme users
Total annual scheme users were estimated by Sustrans using multiple datasets for each Connect2
scheme(Sustrans, 2013b), including automatic counter data, manual counts of users and user survey
data. The method for estimating numbers of users on each Connect2 scheme(Sustrans, 2013b) is

outlined below:

1. Map obtained of each scheme showing baseline monitoring points. An example is shown in
Figure A.1.

2. Using information from the map and survey of users the scheme details were understood,
such as journey purpose, type of scheme, connectedness etc.

3. Average trip length calculated for each scheme based on trip lengths in the National Travel
Survey (NTS)(Department for Transport, 2010) and the types of journey reported in the
survey of users.

4. Schematic maps made for each scheme. Mapping software used to determine distances

between monitoring sites and schemes divided into segments.
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Following a series of rules (see below for details), monitoring sites were identified for
inclusion or exclusion in the total annual scheme users.

Annual estimates of users at each monitoring site was calculated using seasonal distribution
curves where less than 6 months data is available, or directly extrapolated where more than
6 months data was available. The seasonal distribution curves were derived from data on
automatic cycle counters on similar schemes.

Total annual scheme users calculated for baseline and post-implementation: Usage
estimates from monitoring sites chosen for inclusion were summed. Where double counting
was identified the total annual scheme users was reduced appropriately. Where black-spots

were identified the figure was increased as required.
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New (A-D, J), Existing (E-G) and LtS (H-1) Monitoring
%/ A Route User Survey - Cowpen New Town

%/ B Route User Survey - Ridley Park

4 C Automatic cycle/pedestrian counter - Ridley Park

@ D Manual count - Cowpen Road

<» E Automatic cycle counter - Blyth Dunes, Northumberland

<» F Automatic cycle counter - Blyth Cowpen, Northumberland
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@ Delivered Connect2 routes
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e Open on-road = Open traffic-free
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@ @ @ = Pedestrian only routes ------- Pedestrian only routes

Figure A.1 — Example scheme map and key showing monitoring locations

8.1.3.1. Average trip lengths
The survey of users included questions about journey origin and destination to allow journey
distances to be calculated. However, this often led to unreliable responses as people did not know

exact addresses for where they were going to, or in the case of leisure routes, how far they were
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going if it was a circular route. Therefore, it was decided that average distances for each journey
type would be taken from the NTS (2002-2010)(Department for Transport, 2010). However, the NTS
only records utility trips, not leisure trips (i.e. only recording journeys to a recreation location to
undertake an activity rather than considering the journey itself a form of leisure as would be the
case for a recreational walk or bike ride). Therefore, survey data from the National Cycle Network in
2011 was used for leisure trips. Categories ‘escort to education’, ‘other escort’, ‘holiday base’ and
‘other’ for cycling were all assigned the average trip length for all purposes (2.5 miles). This is shown

in Table A.1.

The survey of users was used to identify the purposes of journeys along each route and together an

average route trip length was calculated.

Table A.1 — Walking and cycling trip length by purpose used by Sustrans.

Purpose Walking trip length (miles) | Cycling trip length (miles)
Commute 0.853 2.879
Leisure 2.000 8.000
In course of work 0.701 2.480
Education 0.698 1.638
Shopping 0.611 1.428
Personal business 0.595 1.746
Visit friends/family 0.684 2.016
Social/entertainment 0.792 2.629
Holiday base 0.900

Escort to school 0.542

Other escort 0.644 2.500
Other 0.954

8.1.3.2.  Rules to identify monitoring sites used
Many schemes had multiple monitoring points. To avoid double counting, a series of rules were

followed to determine which monitoring points to be used. Two main methods were used:

a) Using route user data: Where survey data was sufficient, journey origin and destination

postcodes were used to determine the percentage of trips which passed both monitoring
points. This allowed reduction of monitoring figures from particular monitoring points to
avoid double counting.

b) Using trip distances: Using the average trip distances by mode (from NTS survey and the

survey of users), and the known distance between monitoring sites, an estimation was made

of how many trips were likely to be double counted:
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Rule 1: Where two monitoring sites were less than half the average trip distance from each other
the monitoring point with the larger overall value were used since it was assumed that users

counted at one monitoring point would be counted at the other (Figure A.2):

112 trip length

t

Monitoring locations are within half a trip length of each other = the
maximum usage of A and E is taken to represent this route segrment

Figure A.2: Rule 1 — Larger value of A or B used

Rule 2: Where the half average trip length from two monitoring points overlapped the usage at each

monitoring site was summed and the total reduced by the amount assumed to pass both points

based on average trip length (Figure A.3):

1/2 trip length

Half a trip length radius around one monitoring location overlaps
with half a trip length radius und nd monitoring location =
with the total reduced by the
sl oth monitoring locatic

Figure A.3: Rule 2 — Usage at A and B summed, then reduced by amount assumed to pass both points

Rule 3: Where the half average trip lengths from two monitoring points did not overlap then the

usage from each monitoring point was summed (Figure A.4):
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Figure A.4: Rule 3 — Usage at A and B summed

Rule 4: Where segments were not covered by estimated usage from monitoring points (‘black-

spots’) an estimate was calculated from the closest or most representative monitoring point using an

estimated ‘per km’ usage figure (Figure A.5):

ggment of routs with no monitoring = usags
estimated from representative monitoring location

2

m ;
A
@

N

142 trip length

No overlap between haf a trip length radius
around each monitoring location = usage of A
and B is summed with no adjustment

Figure A.5: Rule 4 — ‘Block spot’ estimated using appropriate monitoring point with a ‘per km’ usage figure

(Annual usage on monitored route segment / length of monitored route segment) * length of

unmonitored route segment = use on unmonitored route segment

The broad rules were assessed on a case-by-case basis for each scheme involving local stakeholders

as appropriate. If a scheme consisted of disparate sections completely isolated from each other or

not linked by continuous existing network these sections were treated separately and usage

summed for each segment.

Is it acknowledged that there may be some uncertainty around users accessing routes in multiple

locations and who therefore may not be captured by monitoring points.
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8.1.3.3. Other adjustments
Common to transport assessments, it was assumed that 90% of journeys were return journeys and

10% were one-way journeys on the route.

As outlined above, seasonal distribution curves were used within the calculation of total annual
scheme users. Sustrans assessed the reliability of using the seasonal distribution curves, compared
to simply extrapolating where more than 6 months data is available. Although the data did not
match exactly, it was believed that this method was the most reliable available. Although it may
seem that over or under estimates are likely where the majority of data was in one season, for
example if collected mostly in winter, it was found that matching count data to distribution curves
where more than 6 months was available was less reliable than simply extrapolating and therefore
the latter method was followed in such a scenario. Some schemes only had cycle counters. If local
stakeholders believed that the nearest survey of users was not representative of pedestrian usage
then a modal split using National Cycle Network data was used to estimate pedestrian usage. Whilst
this may be representative of the modal split on the National Cycle Network it may not be
representative on the scheme. However, it was viewed as more appropriate than using a non-
representative monitoring site. Where a proxy monitoring point was used there may have been
some differences between that location and the actual Connect2 sites, although they were judged to

be appropriately similar by local stakeholders.

8.1.4. Benefit-cost ratios
Sustrans followed the WebTAG(Department for Transport, 2013) (now known as Transport Analysis

Guidance, see https://www.gov.uk/guidance/transport-analysis-guidance-webtag) methodology to

estimate the economic benefits of the Connect2 schemes. This uses assumptions about benefits to

health, car kilometres replaced and time travelled, as outlined below.

8.1.4.1. Health Economic Assessment Tool
Sustrans used the previous version of the Health Economic Assessment Tool (HEAT)(World Health
Organization, 2011) to calculate mortality benefits and BCRs, many of the assumptions used HEAT

default values:

Assumptions used in HEAT:

e Value of statistical life: £3,229,114 (Transport for London, 2015)

e Mean annual all-cause mortality - walking: 0.004341 (HEAT default value)

e Mean annual all-cause mortality — cycling: 0.002490

e Relative risks for walking based on all-cause mortality data: 0.89 (Kelly et al., 2014)
e Relative risks for cycling based on all-cause mortality data: 0.90 (Kelly et al., 2014)
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e  Build-up for benefits: 5 years

e Build-up of uptake for walking and cycling: 2 years

e Discount rate for future resource savings: 5% (HEAT default)

e Mean annual benefit: 10 years (HEAT default)

e Assumed walking and cycling attributable to Connect2: 50%

e Respondents in pre-specified age categories (walking >20, <74; cycling >20, <64): 100%
(adults only)

e Number of days cycling per year: 124 days (HEAT default)

e Discount rate for BCR: 1.5%

e Assessment period: 30 years

e Total cost of the Connect2 project: £170M

HEAT models for walking and cycling assumed that 50% of the walking and cycling was attributable
to Connect2. This estimate was based on previous research suggesting that Connect2 is associated
with newly induced walking and cycling and a shift from previous walking and cycling trips

(Goodman et al., 2014).

An estimate of the number of days spent cycling per year among adult users of Connect2 was based
on the HEAT default value of 124 days per year, the observed number of days spent cycling per year
in Stockholm (Schantz & Stigell, 2008).

8.1.4.2. Car kilometres replaced
The estimated number of car kilometres replaced was found from the survey of users: the number of
respondents stating that they did not use a car for any part of their journey and the percentage
stating that they could have used a car instead of walking or cycling. This was applied to the average
trip distance for that scheme and the difference in car kilometres replaced for the pre and post
surveys gave the total car kilometres abstracted. This figure was also used to estimate carbon
dioxide reduction and collision benefits. Carbon savings as a result of reduced car kilometres were

valued using DECC values (£53 per tonne carbon dioxide equivalent).

The values of the marginal benefits associated with the abstraction of car km benefit was calculated
using the WebTAG rate for the appropriate road type using the Marginal External Costs

spreadsheet?.

2 Updated version available at
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/625402/TAG_unit_a5.4_mar
ginal_external_costs_jul17-2.pdf)
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8.1.4.3. Amenity benefits
The amenity benefit of the schemes was calculated using the distance travelled for pedestrians and

the time spent on the route for cyclists:

Pedestrians:  Additional distance travelled by new users = (Number of trips x trip distance)post survey

- (Number of trips x trip distance)pre survey

Amenity benefit to new pedestrians was valued at 7.6 p/km (the sum value for amenity benefit to
pedestrians from street lighting, kerb level and pavement evenness, directional signage and new

benches).

Cyclists: Additional time spent on intervention by new users = ((Trip distance + default speed)

x number of trips)post survey — ((Trip distance + default speed) x number of trips)ore survey

Amenity benefit to existing cyclists was valued at:

4.73 p/min for an off-road segregated cycle path (WebTAG value), or

2.01 p/min for an on-road segregated cycle path (WebTAG value).

Amenity benefit to new users was valued at half that to existing users.

8.1.4.4. Absenteeism and collision benefits
Absenteeism benefits were valued based on average daily salary for each region. Collision benefits

were valued based on the car collision rate and the costs per casualty from WebTAG.

8.1.4.5. Growth rates
Calculations assumed that the build-up in demand equalled the time between pre and post survey,
followed by 5% growth rate for 10 years. This was in line with the annual average levels of growth
observed by Sustrans on the National Cycle Network. For appraisal periods of longer than 10 years,

no growth was assumed after the initial two years.

8.1.4.6. Appraisal period and scheme costs
Future impacts, beyond the monitoring period, were captured using a 30-year appraisal period. This
differed from the DfT guidance which suggests an appraisal periods of 10 years for footpaths
because it was anticipated that the quality of the schemes would enable them to be used for much
longer than 10 years. Large infrastructure elements, such as bridges, were considered to have a
functional life of 60 years. Therefore, their costs were amortised to the length of the appraisal

period. This does not follow standard WebTAG guidance, for which only road or rail is considered to
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have a usable life of 60 years, but it was used since it was believed that this gives a fairer valuation of

the infrastructure.

Scheme costs were converted to market price at baseline. Following WebTAG guidance, 3.5%

discount rate was applied.

A maintenance cost of £500 per km per annum was included for all schemes. This was based on

Sustrans’ experience.

8.1.5. Contextual factor covariates
Schemes differed in the time between completion and post monitoring. Where month of completion
was not stated, only the year, a conservative estimate was taken of 1 month between completion
and post-monitoring. Where monitoring dates were stated as the same month as scheme
completion 0.5 months was used since we assumed that some time passed between completion and
monitoring. The time between completion and post-monitoring was calculated between end of the
first phase of construction, where applicable (assumed to include the ‘core’ component of the
scheme, such as a bridge, which may have attracted the most users), and the latest post-monitoring
date. Some schemes had pre-monitoring completed years before construction began. It was

assumed that minimal change in use occurred between pre-monitoring and start of construction.

Since car ownership has been found to be associated with levels of cycling(Carse et al., 2013) this
was considered as a covariate. However, local government level percentage car ownership, from the
UK’s 2011 Census(Nomis, 2011), was tested for correlation with deprivation quintile and found it to
be strongly correlated (Spearman’s rho 0.81; p-value <0.005), therefore local government level car

ownership was not included as a covariate.
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946 8.2.Appendix B: Sustrans’ survey of users questionnaire

O
Version 1 - 2011 Sustrans Route User Survey
Survey Site Number: ABOUT YOUR CURRENT JOURNEY
Q3 What is the purpose of your current journey?
TRE O Tk QAg
From Ta

Interview Number: Home L 0

Home - Recreation D D

Wark D D

In cowrse of work I:l I:l
Location: Education (schoolicollage etc) ] ]

Shopping L] L]

Personal business D D

Vigiting friends/ family D D

SocialEntertainment I:l I:l

Holidsy base ] ]
Date (DD/MMYY) Escort o school O] O]

Other ] ]
Time interviewed Q4a  Where did you start your journey today?
started: Postcode, location or street name

Interviewer initials:

Q4b  Where will you finish your journey today?
Postcode, location or street name

Day Type? (Select one choice only)
Weekday........ [ weskend......[ ]| BankHeolidsy...[ ]

School holiday or term time? (Select one choice only) Q4c  Ifyou are travelling to a particular destination
on your journey please state:
Schoo! Holidays,................. [:I Termn TImE ..o, D

o Activity undertaken? (Select one choice only)

Wal Wheslchair Usa ...

w E ) % @5 Approximately how long do you estimate your
CYeling.....o.oocvcsvesees Roiler Skating .............. journey today will take? (Please write)
Runninglogging......... [ Heorse miging........ [ ] I |
DogWangD LT D Hours. ...

Minutes ... I |

Q2 If you are in a group how many of you are Q6 Approximately how far do you estimate you will
there? (Please write) travel today (Please only insert in one baox)

ﬁu:lulbi| | Blilas o I |

Chllcﬁen| | Pﬁlnrnelrﬁl |

947
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Q@7  Did you or will you use any other mode of

transport for part of this journey today? (Select

one choice only - main type)

HOrsE MR

OO0oo00

Q&  If you did use another mode of transport how far
have you travelled by this mode to enable you to
make this journey? Please include outward and

return distances. (Select one choice only)

Q% How often do you make this journey? (Select

choice only)
Daily ...

Eortnightiy.

Yearly. ...

0000000 ¢ 0000000

Cther (Wiite in)

@10 If you had been unable to access this route
would you still have needed to make this
journey to your given destination/ wanted to

make a journey for this particular purpose? (For

example by another’ altemative route?)

Qi

Which other modes of trangport could you have

used to make today's journey? (Tick all that apply

if not on this route) See notes for wheelchair
uUsers

Don’f know...

ooooood

Cither (Wiite in)

Q12

Q13

214

Q15

Q16

Q7

Have you heard of Sustrans’ routes,
programmes, projects or schemes?

O

To what extent have the following factors
influenced your decision to walk, cycle or use
wheelchair today? (Tick the appropriate boxes)

Sy

Agrms
| can go straight ta my [ ]
destination

If's the best transpon |:|
ioption

This & the most l:l
conmvenient route

| sawve money by usng
this route: I:I
| ke the surmoundings |:|
ion this route

This routs fecls safe ||
This & the only

exercise | get and'or D
this adds ta the
exercise | get from
iother parts of my e

| hawe environmental l:l
concems

OO0O0ooOoo)
000000 ojf
ooooooof
000000 o

O]

o o

Do you have any long-term illness, health
problem or digability which limits your daily
activities or the work you can do? (Include
problems due fo old age)
=

O

000

Overall how would you rate your general health
over the last four weeks? (Select one choice only)

Oo0000

In the past week on how many days have you
completed 30 minutes or more physical activity
that was enough to raise your breathing rate?
{This may include sport, exercize and brisk walking
or cycling for recreation)

B 7 - 5 & E -] T
Days Ogoooooaond
To what extent do you agree or dizagree with
the following statements? (Tick the appropnate

boxes)
S
e
| imtznd 1o walk more |:|
in the nexdt 12 mionths
Ii-nend‘mwdem'j
in the nexd 1.2 months
It is ety | will walk l:l
maore in the naxt 12
maonths
It is ety | will cycle D
maore in the next 12
maonths

0 OO00j
0 OO0 o0j
0 O0O0j
0 oo ol
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Q18

Q19

Q20

Q21

Q22

ABOUT YOU

ASK CYCLISTS OMLY. What sort of cyclist
would you say you were? (Select one choice

only)

MNew to oyeling. ... |:|

Starting t0 Cyole BREINT oo e |:|

Cocasional CYolEt . oo e |:|

Experienced, accasional eyalist ... . |:|

Experigncad reguiar Cyolist ... D
Are you?

Which age group do you fit into? (Select one
choice only)

Which of the following best describes your
working status? (Select one choice only)

Employed full-fime [30+ ROUIS) oo ]
Employed part time ...

Locking affer homefamily
Unemployed/sick leave....

Voluntary worker ...
Cther (write in)

How many other people live in your
household? By this we mean people who
have your residence as their only or main
residence? [Write in number)

Children under S.. ..o I:l
AN 5 16— [ ]
Adults 16+ (Please do notf include yourselfj..l:l

Q23

Q24

Q25

Q26

Q27

Are you a sole carer for a child/children?

What is your full
postcode?

IF HOT UK WRITE IN THE
COUNTRY

Is there an ethnic group that you feel you
belong to? (Select one choice only)

T
L D
BB e
Fakistan ...

Bangladeshi

Other BSIBn. o I:l
et SO, L]
AFTCEI. oo e []
OHEF BISCK . oo ]
CRIMBES oot s D
Other Ethnic Origin ]
Prefer Not T S8Y ..o L]

Are you a migrant worker? (Select one choice

only)

Y5 (L COUMY oo ]
Yes (NG EL COUTY oo []
Prefer ot 0 S8Y oo e D

Has the presence of this route helped you to
increase the amount of physical activity that
you regularly take? (Select one choice only)

Yes, by 8 1ange amOU ..o e D
Yes, by a small amount |:|

| hereby consent to the information provided on this
guestionnaire to be processed by Sustrans for the
purpose of monitoring the impact of their projects.

Flesse Tick

| agree with this |:|

statement
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8.3.Appendix C: iConnect questionnaire example

(Ogilvie et al., 2012)

SECTION

About your local area

1. Firstly, we'd like to ask you about the neighbourhood where you live. By neighbourhood
we mean the area that you could walk to in 10-15 minutes from your home. How much do you agree

with the following statements about your neighbourhood? (Tick one box per row.)

STROMNGLY  SOMEWHAT METHES AGREE
AGREE AGREE MO DISAGREE

SOMEWHAT

STROMGLY

CEAGAEE  DSAGAEE
a. Walking is unsafe because of the traffic. o 0
b. Cycling is unsafe because of the traffic. o m] | ] a
. There are no convenient routes for walking and cycling. m] o 0 ] o
d. There are not enough safe places to cross roads. o o O ] a
e. The area is unsafe because of the level of crime or
anti-social behaviour. ] o O o o
f. The area is generally free from litter or graffiti. ] o O o
qg. There are places to walk or cycle to
|e.g. shops, restaurants, leisure facilities). m} a O o o
. There are open spaces (e.q. parks, sports fields or beaches). w} o (] o =]
i. There are pavements suitable for walking. o n] | ] o
J- There are special lanes, routes or paths for oycling. m] o | o o
k. There are many road junctions. m] o O ] [m]
I. There are many different routes for walking and cycling so
| don't have to go the same way every time. ] o m|
m.The area is pleasant for walking or cycling. o ] o o
2. Now we would like to ask you about travelling between Penarth and Cardiff Bay.
To what extent do you agree with the following statement=s? (Tick one box per row.)
STROMGLY — SOMEWHAT MEMHER AGREE SOMEWHAT  STEOMGLY
AGREE AGREE | NOR DSAGREE DSAGREE  DUSAGHEE
a. Walking is unsafe because of the traffic. w} [} (] o =]
b. Cycling is unsafe because of the traffic. o o O ] o
c. The level of crime or anti-sodal behaviour means walking or
cycling is unsafe. m] o | m] a
d. There are pavements suitable for walking. ] o ] ] o
e. There are spedal lanes, routes or paths for oycling. ] o m| ] [m]
f. The routes for walking and cycling are generally well it at night. 0O o ] ] o
g. The routes are pleasant for walking or cycling. ] o m| ] [m]
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SECTION

B

About your travel

We are interested in your views about

walking and cycling to travel
from place to place.

By walking and cycling to travel, we mean any walking and cycling you
do to get to places. For example, going to work, going out to get lunch,
coming home from work, going shopping, going to the bus or railway
station, visiting friends, or escorting someone else (for example, taking
a child to school). &AWe do not mean any walking or cycling you do

for recreation, health or fitness—we will ask you about this later.

PLEASE COMPLETE THESE QUESTIONS EVEM IF YOU DON'T DO MUCH WALKING OR CYCLING.

3. Think about walking to travel from place to place. k

How much do you agree with the following statements? (Tick one box per row)

STROMGLY SOMEWHAT METHER AGEEE SOMEWHAT STRORIGLY
AGREE AGBEE NCR DSAGREE  DRSAGREE DISACREE

a. Walking to travel from place to place is something | do

automatically without really thinking about it. ] o ] o n]
b. It is beneficial for me to walk for travel. ] o ] u] o
c. Walking for travel is enjoyable. o | a
d. The people in my life whose opinions | value most would

approve of me walking for travel. ] o m] u] m]
e. Most people who are important to me walk for travel. ] o | n] a
f. It is possible for me to walk for travel. o o o o (=]
g. It is mostly up to me whether | walk for travel. ] [n] | n] a
h. | intend to do more walking for travel over the coming months. 0O o (| o o
i. | see people in my neighbourhood walking for travel. o o | n] |
J- Ower the last 12 months | have done more walking for travel. ] o | o a

54



955

4. Think about cycling to travel from place to place. &

How much do you agree with the following statements? (Tick one box per row.)

STROMGLY  SOMENHAT MEITHER AGSEE SOMEWHAT  STRORGLY
E WOE DISAGREE  DISAGREE DHEAGREE

a. Cycling to travel from place to place is something | do
automatically without really thinking about it.

O
m}
O

b. It is beneficial for me to cyde for travel. o O ] O
c. Cycling for travel is enjoyable. o O ] o O
d. The people in my life whose opinions | value most

would approve of me cycling for travel. o o [w] o o
e. Most people who are important to me cycle for travel. u} | | ] O
f. It iz possible for me to cycle for travel. o O ] n] (|
g. It is mostly up to me whether | cycle for travel. o | | ] O
h. lintend to do more cycling for travel over the coming months. o o o o o
i. | see people in my neighbourhood cyding for travel. o | | ] O
j- Ower the last 12 months | have done more cycling for travel. o o o o o
The next set of questions asks about the vehicles ‘ ‘ cffi
you have access to and the vehicles you actually use.

5. How many of the following vehicles are kept in your household? (Indude all vehicles kept cvernight.)

WRTE  IF 2580 WRITE N _F ZERD
MLBASER  TICK HERE NUMBER  TICK HERE
Bicycles for adults I:I o Private cars and vans I:I ]
Bicycles for children : =] Motorcycles : 0
Company cars and vans I:l o

&. Pleasa tell us about the cars and vans you actually use. These may be among the cars or vans from the previous
question, but they could also include other vehicles owned by friends or family.

If you do not use any cars or vans please tick here [Jand go to question 8.

HIW MUCH HAVE YO
SPENT O FUEL FOR
AGE TH VEHICLE 8 THE
VEHICLE MO WA KE AND MODEL FUEL TYFE ENGINE STE (i YEARS] LAST sawen (7] DAYS?

O petron O mieseL IOl LESS THAM 1.4 LITRES £
1 O omer PLesse sPecFy: [ 1e-z0 uTess
IO MOIRE TeHAN 2.0 LITRES THCK HERE F

O retrol O oieseL [CJ LESS THAMN 14 LITRES I
2 O omer (PLEssE sPeCFy: [ 14-20 uTess
I MORE THAKN 2.0 LITRES TCx, HESE F

PeTROL [ miESEL LEGE THAN 1.4 LITRES E
3 'OTHER (PLEASE SPECIFYE 1420 UTRES
0] MORE THAN 2.0 LITRES Tl HERE F

chm:u. O pieseL LESS THAMN 14 LITRES

4 OTHER PLEASE SPECIY: [) 14-20 UTess | £
__________ MORE THAH 2.0 LITRES TiCx, HESE IF

7. Which of these vehicles did you use most over the last seven (7) days?

[Please refer to question & for the vehicle number.) I:I
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We'd now like to ask about

your journeys in the last seven days

Please include all the journeys you made however long or short, using any
method of transport, not just walking and cycling. Four points to note

@ A return journey counts as one journey. For example, if you travelled to
work and back five (5) times, this counts as five (5) journeys. ®) Where a
return journey involves a number of purposes, please give the main purpose.
@ Include all methods of travel you used as part of a journey (e.g. walking
to a bus stop and then catching the bus). @ If you spent time waiting for
public transport please include this within the public transport journey time.
Here is an example:

m{—' FIVE (5] RETURMN JOURMEYS TO WORK —}&

10 minutes (each way) % 5 freturn journeys) = 100 minutes (1 hour 40 minutes)

k | 0.5 miles (gach way) X 5 fretum journeys) = 5 miles

E | 20 minutes (gach way) X 3 freturn journeys) = 200 minutes (3 hours 20 minutes)
25 miles (gach way) x 5 freturn joumeys) = 250 miles

PLEASE COMPLETE THESE QUESTIOMS EVEN IF YOU DON'T TRAVEL AROUND VERY
MUCH IN GEMERAL OR YOU DO NOT DO VERY MUCH WALKING OR CYCLING.

8. Think about your journeys to and from work.
{e.g. travel to and from your place of work, accompanying your spouse to and from their wark).

a. How often did you make such a journey over the last seven (7) days? I:I TIMES Dmfmtll‘i%
b. How much time in total over the last seven (7} days | c. How far did you travel in total over the
did you spend travelling to and from work by: last seven (7) days to and from work by:
HOURE  MINLTES WLES

k Walking I:l:l k Walking
drb Cycle I:l:l @b Cycle

L]
[ ]
L]
& ] @ C
L]
]
L]

ﬁ Car, as a driver I:“:I ﬁ Car, as a driver
ﬂ Car, as a passenger D: ﬂ Car, a5 a passengar
@ Other (please spacify): I:“:I @ Other (please specify):
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9. Think about your business journeys, by which we mean any journeys in
the course of your work or on employer's business (e.g. travel to and from meetings,

making deliveries, etc.)

a. How often did you make such a jourmney over the last seven (7) days?

[

O IF ZERD TIMES, TICK HERE

AND GO TO QUESTION 10.
b. How much time in total over the last seven C. How far did you travel in total over
{7) days did you spend travelling on business the last seven (7] days on business
journeys by: journeys by:
HOURS  MINUTES MiLES
“t Walking DD t Walking
b Cycle I:“:I a5l Cycle

L]

E Train

[ ]

ﬁ Car, as a driver

L]

ﬁ Car, as a driver

ﬂ Car, as a passenger

LI ]

ﬁ Car, a5 a passenger

@ Other (please specify):

L L]

{D Other (please specify):

1

10. Think about your journeys to and from a place of study (e.g. travel to and from your
university or college) or to and from school {e.g. if you accompany a child to and from schoal).

a. How often did you make such a journey over the last seven (7) days? I:l TIMES Dm’ﬁugg#&ﬂﬁ

b. How much time in total over the last seven (7) days | c How far did you travel in total over the last
did you spend travelling to and from a place of seven (7] days to and from a place of study
study or school by: or school by:

HOURS  MINLITES MILES
k Walking I:“:I k Walking
o croe T sboe

L]

E Train

L L]

ﬂ Car, as a driver

L]

ﬁ Car, as a driver

ﬂ Car, as a passenger

L L]

ﬂ Car, as a passenger

@) Other (please specify):

LI ]

@ Other (please specify):

OO
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11. Think about your journeys for shopping and personal business
(e.g. food shopping, non-food shopping, window-shopping, visiting a doctor, bank, solicitor or estate
agents,visiting a relative in hospital, or accompanying someone else to a doctor, hospital etc.).

a. How often did you make such a journey over the last seven (7) days?

O zere
[re oz2

TIMES,

TICK HERE

GO TO QUESTION 12.

b. How much time in total over the last saven (7)
days did you spend travelling for shopping and
personal business by:

HOURS  MIMUTES

[ How far did yo travel in total over the last
sewven (7} days for shopping and personal

business by:

L L]

LI

L]

LI

ﬂ Car, as a driver

L L]

ﬁ Car, as a driver

ﬁ Car, as a passenger

L]

ﬂ Car, as a passenger

@ Other (please spedfy):

L]

@ Other (please specifyl:

12. Think about your journeys to visit friends and relatives and for other social activities.
(e.g. a journey to and from the cinema or other entertainment facilities).

a. How often did you make such a journey over the last seven (7) days?

[ e

O F ZEROD TIMES, TICK HERE
AND GO TO QUESTION 13.

b. How much time in total over the last seven (7) days
did you spend travelling to visit friends or relatives
or for other social activities by:

HOURS  MINUTES

C. How far did you travel in total over the
last seven (7} days to visit friends or
relatives or for other sodal activities by:

MLES

L L]

ﬁ Car, as a driver

ﬁ Car, as a driver

ﬂ Car, as a passenger

ﬁ Car, as a passenger

(T) Other [please specify):

(T) Other (please spacify):
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SECTION

About your recreation and

leisure-time activities

We are interested in your views about
walking and cycling for recreation.

By walking and cycling for recreation, we mean any walking and cycling
you have done for leisure, health or fitness including, for example, walking
or cycling in parks or along trails or walking the dog. & We do not mean
walking or cycling you may do for the primary purpose of travel to get
from place to place.

PLEASE COMPLETE THESE QUESTIONS EVENM IF YOU DOMN'T DO MUCH WALKING OR CYCLING.

13. Think about walking for recreation. How much do you agree with the following statements?
{Tick one box per row.)

STROMGLY SOMEWHAT METHER AGREE SOMENHAT STROMNGLY
AGREE AGREE MOR DEACREE  DISAGEEE DiSAGREE

a. Walking for recreation is something | do automatically

without really thinking about it. =] o m] o (=]
b. It is beneficial for me to walk for recreation. o O m] (u] O
c. Walking for recreation is enjoyable. o ] m] o (]
d. The people in my life whose opinions | value most

would approve of me walking for recreation. o ] o o (]
e. Most people who are important to me walk for recreation. o | o o O
f. It is possible for me to walk for recreation. o ] o o (=]
g. It is mostly up to me whether | walk for recreation. o O m] o m|
h. | intend to do more recreational walking over the coming months. O 0 m] o O
i. |s=e people in my neighbourhood walking for recreation. o O (m) o O
J- Ower the last 12 months | have done more walking for recreation. 0 o o o (=]

14. In the last seven (7) days, did you do any walking for recreation, health or fitness? ~ LIYES
" m you o o COING (IF NO GO TO Q15.)

a. In the last seven (7) days, how b. Please estimate the total time you spent HOURS  RSMUITES
many times did you walk for walking for recreation, health or fitness in
recreation, health or fitness I:I = the last seven (7) days I:II:I
(including walking your dog)? [2.9.2 times » 20 minutes = 40 minutes).
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15. Think about cycling for recreation. How much do you agree with the following statements? ﬁ

(Tick one box per row.)

ETROSICLY SOMEWHAT MEITHER AGREE  SOMENHAT ETROMGLY
AGREE AGREE MORDIBAGREE — DISAGSEE DISAGREE

a. Cycling for recreation is something | do automatically

without really thinking about it. a m] o o w}
b. It is benefidal for me to cycle for recreation. o O ] O |
¢. Cycling for recreation is enjoyable. a O n] | m|
d. The people in my life whose opinions | value most

would approve of me cycling for recreation. o o o o m}
e. Most people whao are important ta me cycle for recreation. o ] (n] O m]
f. Itis possible for me to cycle for recreation. o ] n] o m]
g. Itis mostly up to me whether | cycle for recreation. o O o O m]
h. lintend to do more recreational cpding over the coming months. a [m] o (m] [m]
i. I1see people in my neighbourhood cyding for recreation. n] O ] | |
j- Ower the last 12 months | have done mare cyding for recreation. o | a ] a

- " OYES
16. Inﬁelastmmmda’u,cidyﬂuduaryqdligfmmatlm,heafﬁ or fitness? CIND fIE NO 6O TO Q17

a. In the last seven (7) days, how b. Please estimate the total time you spent HOURS  MENUTES
many times did you cyde for D cycling for recreation, health or fitness in D:
recreation, health or fitness? e the last seven (7) days.

(2.g.2 times x 20 minutes = 40 minutes).

The next set of questions is about other leisure-time physical activities
that you have done in the last seven (7) days, besides what you have already
mentioned. & Please do not include any walking or cycling in answering
the questions below.

17. In the last seven (7) days, did you do any vigorous-intensity, leisure-time physical O ves

activities like jogging, aerobics or competitive tennis? Do not include walking or cycling 0 NO (IF NO GO TO Q18
or moderate-intensity physical activities. Vigorous-intensity physical activities make you

breathe harder or puff and pant.

a. In the last seven (7) days, how many times b. Please estimate the total time you  sowms  weures
did you do vigorous-intensity, leisure-time spent doing vigorous-intensity,
physical activities which made you breathe I:I T leisure-time physical activities in :II:I
harder or puff and pant? the last seven (7) days.

18. Apart from what you have already mentioned, in the last seven (7) days, have you O vES

done any other moderate-intensity, leisure-time physical activities like gentle swimming, [ NO{IF NG GO TO 1%
social tennis, golf or heavy gardening? Moderate intensity physical activities make you

breathe somewhat harder than normal.

a. In the last seven (7) days, how many times b. Please estimate the total time you  souwms  weures
did you do moderate-intensity, leisure-time spent doing moderate-intensity,
physical activities which made you breathe I:I e letsure-time physical activities in the I:Il:l
somewhat harder than normal? last seven (7) days.
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SECTION

D About your local pedestrian

and cycling routes

You may be aware that in the past year a new bridge for pedestrians and
cyclists has been opened over the River Ely in Cardiff Bay. This is known
locally as the Pont-y-Werin Bridge “"The People's Bridge”.

19. Had you heard of the People’s Bridge before completing this survey? gx
20. Do you use the People's Bridge? Oves

ONG (IF NO GO TO 023}

21. Think about the People's Bridge ...and walking. Do you walk across the Pecple's Bridge .7

¥ES O
a. On your way to or from work. (] (=]
b. For business-related journeys. O ]
c. On your way to or from a place of study (e.g. college/university). ] m]
d. To get to the shops or for personal business (e.g. visiting a doctor,

bank, solicitor or estate agents). ] o
e. On your way to visit friends and relatives or to do other social activities. |
f. For recreation, health or fitness. (m]
22. Think about the People's Bridge ...and cyeling. Do you eyele across the People's Bridge .7

¥ES KO

a. On your way to or from work. o [m]
b. For business-related journeys. (m] o
<. On your way to or from a place of study (e.g. college/university). =] o
d. To get to the shops or for personal business (e.g. visiting a doctor,

bank, solicitor or estate agents). o o

e. On your way to visit friends and relatives or to do other soaal activities.

f. For recreation, health or fitness.
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SECTION

About your work or place of study

23. Think about the work you do. Which of these best describes your situation at present? (Tick one only.)

Dwoing paid work full-time u] i E Unemployed | i
Dwing paid work part-time o i i Retirad (m] i
Full-time student o i E Looking after home or family | i
__________________ GO TO QUESTION 244 = i i Permanently sick or disabled o i
E Other (please specify) _____ 0 i
:- -------------------- GO TO SECTION F =3 ——-:
24a. What is the postcode of your main place of work or study? DDDD DDD

24b. If you do not know the postcode, please give
the address of your place of work or study

25. Please tick the option that best corresponds with your work or study. (Tick one only.)

Sedentary occupation
You spend most of your time sitting
(e.g. in an office, driving a vehicle). O

Standing occupation

‘fou spend most of your time standing or walking.

However, your work does not require intense physical effort

[e.g. shop assistant, hairdresser, guard). O

Manual wark

This involves some physical effort including

handling of heavy objects and use of tools

(e.g. plumber, electrician, carpenter). |

Heavy manual work

This implies very vigorous physical activity

including handling of very heavy objects

(e.g. dock worker, miner, bricklayer, construction worker). O
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SECTION

About you and your household

26. Are you male or female? (Tick one only.) B MALE 27. How old are you? I:I'rﬁus
28. How much do you weigh in light indoor dothes? [ ]smones| |ies  or I:Im
29. How tall are you without shoes on? | |FEEr I |II~I:HF_'; ar I:ICH
30. Do you have any long-term illness, health problem or disability which limits your daily 0O YES
activities or the work you can do? (Include problems which are due to old age) Onc
31. Would you say that for someone of your age your 32. Which of the following groups do you consider
own health in general is... (Tick one only.) you belong to? (Tick one only.)
Excellent [m] White O
Good o Mixed ethnic group o
Fair O Asian or Asian British |
Paoor [u] Black or Black British (m]
Otther (Please specify): m|

33. What is your highest educational qualification? (Tick one only.)

Degree, MWQ4, NVQS5 (or equivalent)

BTEC {Higher), BEC (Higher), TEC (Higher), HNC, HND (or eguivalent)

GCE “A’ Level, NV(Q13, Scottish Higher (or equivalent]

BTEC (Mational), BEC (Mational), TEC (Mational), OMC, OND (or equivalant)

GCSE Grades A to C, GCE 'O Level, C5E Grade 1, NVO2 (or equivalent)

Other qualifications

o/'olo/ol/lgol/olOo

Mo formal qualifications

34. What is the postcode of your home? DDDD DDD

35. How long have you lived in your current home? | |‘|’EAI|S | |I.l’.'NTI-IS
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3&. How many people, other than you, live in your household?

We mean people who have your accommodation as their only or main residence, and
who either share at least one meal a day with you or share the living accommodation
{living room ar sitting room) with you. (Write in number.)

Children aged under 5 |:| IF BOME, TICK HERE. [
Children aged between 5 and 15 I:I IF BOME, THCK HERE. O
Adults aged 16 and over (do not include yourself) |:| IF FOME, THCK HERE. [

37. Does your household own or rent its accommodation? (Tick one only.)

Rents it from the council, a housing association or a charity (]
Rents it from a private landlord or letting agency m]
Partly owns it and partly rents it (shared ownership) ]
Owns it (including buying with a mortgage) a
Orther 0
38. What is your total household income from all sources before tax? (Tick one only.)
Up to £10,000 |
£10,001-£20,000 |
£20,001-£30,000 |
£30,001-£40,000 O
£40,001-£50,000 O
Maore than £50,000 ]
Dion’t know |
39. Are you aware of, or taking part in, any projects in your area relating to walking and cyding? Eg
fyes please specify: e
40. Pl the date on which gl —= e

. Plaass enter the on whi
you are completing this survey. DD DD DD

41. Are there any other comments you would like to add?

964 T T T e e s s

64



965

966

8.4.Appendix D: Additional tables

Table D.1: Estimated total annual scheme users (from Sustrans)

%

%

%

Scheme Pre Post Chzng Pre Post Chzng Pre Total Post Total Total BC
Cycling | Cycling Cyclin Walking Walking walkin Total Change Chang R
e
g g

Argoed 5,683 5,583 -2% 9,722 29,462 203% 15,405 35,045 19,640 127% 127'
Ballymoney 9,716 13,058 34% 83,510 184,112 120% 93,226 197,169 103,944 111% 1;"

136,34
Bath 29,238 7 366% 85,042 127,851 50% 114,280 | 264,198 149,918 131% 34
Bedlington 34,557 | 49,297 43% 290,548 | 502,571 73% 325,105 | 551,868 226,763 70% 33
gfzz:al 32,917 | 49,275 50% 234,513 | 534,883 128% 267,430 | 584,158 316,728 118% 9.0
Birmingham 20,284 | 38,460 90% 330,717 | 398,060 20% 351,000 | 436,520 85,520 24% 4.0
Blandford - 44,692 N/A - 141,226 N/A - 185,918 185,918 N/A 1;'
Blyth 51,224 | 86,111 68% 609,925 | 682,700 12% 606,056 | 736,403 130,347 22% 35
Bradford 2,003 9,608 380% 252,993 | 393,169 55% 254,996 | 402,777 147,781 58% 1.4
Bristol 19(;'29 3529’23 79% 284,382 | 524,998 85% 480,674 | 877,238 396,563 83% 125'
Brompton 14,614 | 9,935 | -32% | 27,034 10,240 -62% 41,648 20,175 | -21,473 | -52% | 1.0
Bury 37,406 | 42,955 15% 227,688 281,181 23% 265,094 | 324,136 59,042 22% 9.4
Cardiff 60,330 125;’72 115% 214,904 | 382,738 78% 275,234 | 512,460 | 237,226 86% 3.0
Carlton 10,019 | 23,667 136% 35,910 55,225 54% 45,929 78,891 32,962 72% 5.4
Cheshunt 2,818 24,637 | 774% 29,518 234,445 694% 32,336 259,082 226,746 701% 0.8
Chester 30,884 | 35,591 15% 1’6120'51 2’0963'56 30% 1’6461’39 2’1279’15 487,761 30% 291'
Clydach 29,998 | 31,610 5% 30,196 73,520 143% 60,194 105,130 44,936 75% 3.5
Conkers 10,811 4,162 -61% 9,259 7,079 -24% 20,070 11,241 -8,829 -44% 0.3
Conwy 15,189 | 37,461 147% 1,768 6,417 263% 16,957 43,878 26,920 159% 3.2
Croydon 15,140 | 29,527 95% 315,421 1’1768’25 274% 330,561 1’2037’78 877,221 265% 116'
Dartford 19,993 | 10,870 -46% 143,816 211,186 47% 163,809 222,056 58,248 36% 3.0
Derry - - - - - - - - - - -
Dewsbury 11,315 | 25,705 127% 24,090 79,817 231% 35,405 105,522 70,117 198% 3.2
Dover 11,368 | 22,269 96% 543,678 | 791,084 46% 555,046 | 813,353 258,307 47% 2;'
Dumfries 19,333 | 37,276 93% 48,191 70,552 46% 67,524 107,828 40,304 60% 5.8
Everton Park 2,040 8,073 296% 285,395 227,302 -20% 287,435 235,375 -52,060 -18% 0.8
Falkirk 7,677 10,809 41% 35,989 34,194 -5% 43,666 45,003 1,338 3% 31
Foryd
Harbour - 49,472 N/A - 338,494 N/A - 387,966 N/A N/A -
(Rhyl)

100,97
Glasgow 64,524 3 56% 616,896 | 800,629 30% 681,420 | 901,607 220,187 32% 1.4
Hamilton 19,408 | 31,030 60% 285,885 | 336,907 18% 305,294 | 367,937 62,643 21% 2.1
Haringey 66,314 | 71,905 8% 707,056 | 829,869 17% 773,370 | 901,774 128,404 17% 13'

188,42 44,
Harrogate 11,428 1 1549% | 154,875 | 372,402 140% 166,303 | 560,823 394,519 237% 4
Hastings 23,360 | 85,699 267% 80,273 132,194 65% 103,633 217,893 114,260 110% 1;'
Havering 53,741 | 58,912 10% 572,838 | 694,594 21% 626,580 | 753,506 126,926 20% 33
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% % o
(]
Scheme Pre Post Ch:ng Pre Post Chzng Pre Total Post Total Total BC
Cycling | Cycling Cyclin Walking Walking walkin Total Change Ch:ng R
g g

Hereford 56,397 | 58,456 | 4% | 49,549 | 50,720 2% | 105,946 | 109,176 | 3,230 3% | 26
Huyton 3,198 | 6,488 | 103% | 60,257 | 39,400 | -35% | 63,455 | 45888 | -17,566 | -28% | 1.0
Islington 26%41 235;'96 11% | 607,834 | 834312 | 37% | 874,244 1'0740'27 196,029 | 22% | 8.0
Kenilworth 8,159 | 70,755 | 767% | 62,475 | 184,606 | 195% | 70,634 | 255360 | 184,726 | 262% 1:‘
Killamarsh 69,715 | 83,220 | 19% | 69,244 | 95586 | 38% | 138959 | 178,806 | 39,847 | 29% | 5.2
Kirkby 26,282 | 30,877 | 17% | 246,108 | 213,617 | -13% | 272,390 | 244,494 | -27,896 | -10% | 3.4
Leeds 18,083 | 35108 | 94% | 148,322 | 218,482 | 47% | 166,405 | 253,590 | 87,185 | 52% 1:'
Leicestershire | 67,285 | 95,815 | 42% | 363,671 | 511,205 | 41% | 430,956 | 607,020 | 176,064 | 41% | 8.0
Luton 18,902 | 49,163 | 160% | 44,823 | 96,788 | 116% | 63,725 | 145951 | 82,226 | 129% | 6.5
Merthyr 4084 | 4745 | 16% | 55742 | 73,786 | 32% | 59,825 | 78531 | 18705 | 31% | 4.7
Monmouth 9,904 | 11,293 | 14% | 196,630 | 232,649 | 18% | 206,534 | 243,942 | 37,408 | 18% | 2.2
Nantwich 42,626 | 61,162 | 43% | 67,396 | 107,931 | 60% | 110,022 | 169,093 | 59,071 | 54% | 4.0
Newport 20,692 | 77,745 | 276% | 131,929 | 327,020 | 148% | 152,622 | 404,765 | 252,143 | 165% | 7.9
EZE";S” 65,893 | 62,196 | -6% | 231,929 | 316,509 | 36% | 297,822 | 378,705 | 80,883 | 27% | 3.1
Zye""tow“abb 38325 | 37,090 | -3% | 43,621 | 50,193 | 15% | 81,946 | 87,283 | 5337 | 7% | 05
Northampton | 58,880 | 85925 | 46% | 78,437 | 130,968 | 67% | 137,317 | 216,893 | 79,576 | 58% | 2.9
Northwich 14,969 | 53,696 | 259% | 85472 | 254,401 | 198% | 100,441 | 308,097 | 207,656 | 207% | 7.9
Norwich 1612'77 18%'91 16% | 209,408 | 347,101 | 66% | 371,180 | 534,011 | 162,832 | 44% | 7.6
Omagh 5853 | 8067 | 38% | 31,671 | 33,899 7% 37,525 | 41,966 | 4,441 12% | 0.7
Ottery 14,031 | 20,766 | 48% | 55498 | 82,136 | 48% | 69,529 | 102,902 | 33373 | 48% | 3.7
Padiham 19,967 | 33,669 | 69% | 311,995 | 393,587 | 26% | 331,962 | 427,256 | 95294 | 29% | 4.1
Plymouth 113'24 13 51,70 23% | 672,637 1'0905’75 63% | 782,384 1’2311'45 448567 | 57% | 9.2
Port Talbot 25,426 | 40,255 | 58% | 82,227 | 130,035 | 58% | 107,653 | 170,290 | 62,637 | 58% | 8.8
Radstock 638 | 18,836 | 2852% | 18,030 | 49,704 | 176% | 18,668 | 68540 | 49,872 | 267% | 2.8
Rochdale 55,853 | 63,989 | 15% | 190,204 | 227,233 | 19% | 246,056 | 291,222 | 45165 | 18% | 3.1
Royston 8,959 | 34,128 | 281% | 66,525 | 79,175 | 19% | 75484 | 113,302 | 37,818 | 50% | 1.0
Rugby 32,968 | 65708 | 99% | 272,672 | 229,452 | -16% | 305,640 | 295,160 | -10481 | -3% | 3.3
225,99 31.

Sale 42,821 s 428% | 144731 | 573289 | 296% | 187,552 | 799,287 | 611735 | 326% |
Scunthorpe 50,045 | 59,155 | 18% | 130,674 | 179,721 | 38% | 180,719 | 238,876 | 58,156 | 32% | 0.7
Shoreham 83,865 13;'96 65% | 673,147 | 742,128 | 10% | 757,013 | 880,097 | 123,084 | 16% | 3.6
Shrewsbury | 45,330 | 43,452 | -4% | 894,522 | 514,172 | -43% | 939,852 | 557,624 | -382,228 | -41% | 1.4
Sleaford 34597 | 53,880 | 56% | 306,832 | 540,129 | 76% | 341,428 | 594,008 | 252,580 | 74% | 3.7

South 116,22 1,979,37 2,095,59

Bermondsey ) 6 N/A ) 1 N/A ) 7 N/A N/A )
Southampton | 87,607 | 99,048 | 13% | 785,651 | 552,804 | -30% | 873,257 | 651,852 | -221,405 | -25% | 1.7
St Helens ; 10,673 | N/A ; 81,447 | N/A ; 92,120 N/A NA |-
St Neots 48766 | 74,024 | 52% | 257,801 | 287,965 | 12% | 306,657 | 361,988 | 55332 | 18% | 2.1
Stockbridge . 6,935 | N/A - 30,744 | N/A ; 37,679 | 37,679 | N/A 161'
) 7 o )y )y - 0 y ’ =<, = (] N
(Sltl‘l’ac:(;’lz)rt 6,898 | 12,479 | 81% | 26,889 | 18,522 31% | 33,786 | 31,001 2,786 8% | 0.6
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% % o
(]
Scheme Pre Post Ch:ng Pre Post Chzng Pre Total Post Total Total BC
Cycling | Cycling Cyclin Walking Walking walkin Total Change Chang R
e
g g

Swindon 1725'86 182'56 10% | 95266 | 57,792 | -39% | 268,131 | 247,358 | -20,773 | -8% 121'
QE‘?:L; 7a740 | 13 1’61 84% | 290,692 | 310,703 7% | 365432 | 448317 | 82,885 | 23% 35‘
Topsham 10;'71 1099'74 2% 27,722 | 35781 | 29% | 135441 | 145530 | 10,089 7% 123 :
Treforest 14,916 | 15220 | 2% 21,738 | 22,182 2% 36,654 | 37,402 748 2% | 06
Tyne Dock 68,441 | 99,645 | 46% | 61,002 | 60,955 0% 129,443 | 160,600 | 31,157 | 24% | 7.6
Watton 12,361 | 38,308 | 210% | 84,960 | 185717 | 119% | 97,321 | 224,025 | 126,704 | 130% | 7.5
Westminster | 19,767 | 43,266 | 119% | 153,030 | 233,071 | 52% | 172,797 | 276,336 | 103,539 | 60% 1:
Weymouth 332,50 374;,80 13% 2,0762,78 2,0030,59 3% 2,4025,29 2,3705,40 20892 | 1% | 68
Whitstable 66,103 | 14009 | 1o [ 113279 [111976 [ (119890 [ 125985 | (00 o | 17
1 8 8 1 9 0

Wicken Fen 2,316 | 19,157 | 727% | 4,084 22,335 | 447% | 6,400 41,492 | 35002 | 548% | 1.1
Worcester 16862 | 20845 | . | 192619 | 3137,67 | ., | 209482 | 334613 | 125130 | . | 30.
9 9 9 2 8 1 3 8

Workington . 27,151 | N/A § 179,144 | N/A : 206,295 N/A N/A i

Table D.2: Change in estimated total annual users across all schemes (Number of schemes = 77, using total annual scheme

users)
Pre Post Change % increase
Mode Median | IQR Median | IQR Median | IQR p-value | Median | IQR p-value
Walking 144,731 | 235,194 | 227,302 | 437,419 | 51,022 129,634 | 1.051e- | 38 64.3 1.074e-
08 09
Cycling 26,282 47,452 49,163 61,474 14,829 23,823 7.411e- | 51.8 100.2 | 3.826e-
12 12
Walking & 172,797 | 270,794 | 259,082 | 447,521 | 62,643 135,912 | 2.127e- | 35.6 66.2 1.111e-
cycling 10 10
combined
Table D.3: Additional modes and distances to reach routes (Number of schemes = 84)
Pre Post
2 2
2 2
c » S S [a) [= % ] T o
T gl |c|s|a|2|E|Eg|lE|c|s|s]|2
3| 0| E 5| 43 2|0 ¢ 8| -
] )
'S 'S
Did you or will Car/Van 14 | 15 6 7 18 | 15 | 11 | 13 | 14 6 7 16 | 13 8
you use any Bus/Train 7 7 3 3 7 6 8 8 8 2 2 8 8 10
other mode of
transport for onl
part of this y. . 71 | 70 | 8 | 83 | 71 | 76 | 75 |75 | 73 | 8 | 83 | 73 | 76 | 79
. walking/cycling
journey today?
(%)
How far did you | 0-2 miles 7 9 2 3 10 9 8 7 9 1 2 10 9 7
travel by 3-5 miles 5 6 2 3 6 5 6 5 6 2 3 6 5 4
another mode 6-15 miles 4 5 2 2 5 4 3 5 5 3 3 5 4 5
of transport to
enable you to
. 4 3 3 2 4 3 2 3 3 2 2 3 2 2
make this
journey? (%) >15 miles
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Table D.4: Reasons for choosing to use routes and additional travel modes & distances across all schemes (Number of schemes = 84), except where scheme is specified

Pre Post
[} [V}
B § | < B § | <
c % S k] [a) . 2 t’ _ c n S ° a - kY k=
glZ|s|s|3|2|5|E|S|E|&|2|c|s5|35|2|35|¢E|S
§|S| 2|8 |8 |5 |5|s|£|2|5|s|e /8|8 |5|5|8)|2
= = (@) g a - O = g = O g B - o s g
° g 3 2 &
To what. extent have thefolllo.wmg II|.ke the surroundings on 30 | 30 | 8alss|ss|ss| 7692799385/ 86! ss!|ss!|solss!| ool ool 76! 99
factors influenced your decision to | this route
Ik, cycl heelchai i i
Wwa CycCle or use wneelchalr ThISIS the most convenient 75 76 75 75 77 30 78 54 89 56 82 83 81 80 82 82 80 20 82 98
today? (Agree/strongly agree (%)) | route
This route feels safe 72 | 71 | 76 | 76 | 78 | 77 | 70 | 79 | 78 | 77 | 81 | 80 | 85 | 85 | 83 | 79 | 92 | 92 | 73 | 91
| igh
can go straight to my 65 | 67 | 66 | 65 | 61 | 68 | 70 | 45 | 86 | 39 | 67 | 69 | 66 | 66 | 61 | 65 | 67 | 67 | 69 | 33
destination
:pst.t:: best transport 62 | 63 | 71| 70 | 62 | 67 | 63 | 43 | 86 | 39 | 66 | 66 | 74 | 73 | 64 | 65 | 66 | 66 | 76 | 54
This is the only exercise |
hi h
getand/orthisaddstothe | oo | oo | o) | o) | 63 | 62 | 53 | 57 |41 |81 |61 |62 | 65| 66 |64 | 65| 62| 62| 75|92
exercise | get from other
parts of my life
'rzz‘t’: money by using this | o | &1 | 5 | 60 [ 40 | 51 | 56 | 34 | 62| 7 | 52|52 | 50 | 58 | 40 | a9 | 62 | 62 | 57 | 29
Ih i I
ave environmenta 54 | 56 | 63 | 67 | 56 | 57 | 50 | 43 | 74 | 64 | 51 | 51 | 58 | 60 | 51 | 51 | 61 | 61 | 53 | 22
concerns
Belief that new route increases Yes (a little/ a lot) 67 | 69 | 71 | 76 | 65 | 31 | 67 | 67 | 80 | 32
physical activity (%)
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Table D.5: Multivariable binary logistic regression analysis showing relationship between contextual factors/ scheme
characteristics and at least 50% increase and double the number of route users across all schemes (Number of schemes =
77, using total annual scheme users)

Cyclists odds ratio (95% Cl)

Pedestrians odds ratio (95% Cl)

At least 50%

At least 50%

BCR >4 odds ratio

Independent . . . Double cyclists increase in Double pedestrians (95% CI)
variable increase in cyclists pedestrians
Unadjus | Adjuste Unadjust | Adjuste | Unadjust | Adjuste | Unadjust | Adjuste | Unadjust | Adjuste
ted d* ed d* ed d* ed d* ed d*
Public transport 1.71 2.20 1.13 1.65 1.08 1.20 0.73 1.21 2.28 4.64
interchange within | (0.55, (0.54, (0.33, (0.32, (0.35, (0.31, (0.21, (0.23, (0.72, (1.00,
0.5 mile 5.64) 9.48) 4.48) 9.81) 3.58) 4.91) 2.97) 7.21) 8.03) 26.62)
Population within 0.90 0.88 0.87 1.11 1.00 1.18 0.88 1.24 1.20 1.24
0.5 miles (0,0005) (0.71, (0.55, (0.64, (0.66, (0.79, (0.81, (0.63, (0.70, (0.95, (0.78,
1.14) 1.34) 1.13) 1.85) 1.26) 1.75) 1.17) 2.27) 1.55) 2.20)
Bridge or tunnel 1.6 1.03 2.07 1.39 1.59 1.42 2.25 1.80 0.63 0.58
present (0.65, (0.35, (0.75, (0.38, (0.64, (0.50, (0.73, (0.44, (0.25, (0.17,
4.01) 3.00) 6.15) 5.38) 4.09) 4.12) 7.78) 8.77) 1.54) 1.86)
Deprivation 1.23 1.14 1.42 1.11 1.24 1.27 1.31 1.29 0.81 0.99
quintile (1 = most (0.90, (0.78, (1.00, (0.66, (0.90, (0.88, (0.90, (0.82, (0.58, (0.64,
deprived) 1.73) 1.67) 2.05) 1.85) 1.73) 1.86) 1.95) 2.09) 1.11) 1.52)
Scheme cost (£ 1.12 1.24 0.97 1.27 1.00 1.04 0.78 0.87 0.59 0.29
million) (0.84, (0.89, (0.67, (0.74, (0.74, (0.72, (0.45, (0.42, (0.37, (0.13,
1.55) 1.84) 1.31) 2.02) 1.34) 1.44) 1.15) 1.65) 0.87) 0.57)
Length (km) 1.03 1.10 0.97 1.03 0.99 0.98 0.96 0.95 1.01 0.95
(0.95, (0.97, (0.88, (0.89, (0.91, (0.87, (0.85, (0.79, (0.93, (0.82,
1.11) 1.26) 1.06) 1.20) 1.08) 1.10) 1.06) 1.12) 1.10) 1.09)
f::i:/':lit(gjooos 0.85 0.79 0.63 0.52 0.88 0.86 0.48 0.39 112 1.24
00,0005 for (0.72, (0.63, (0.44, (0.31, (0.73, (0.68, (0.24, (0.14, (1.00, (1.05,
nedestrians] 0.95) 0.92) 0.83) 0.77) 1.01) 1.01) 0.79) 0.78) 1.32) 1.57)
I(')r:qepfgt’gn o 1.01 0.99 1.04 1.02 1.04 1.03 1.07 1.08 1.03 1.06
L (0.95, (0.92, (0.98, (0.95, (0.99, (0.97, (1.01, (1.00, (0.90, (0.99,
f;itr"rtr::;“to””g 1.06) 1.05) 1.10) 1.10) 1.10) 1.11) 1.14) 1.17) 1.10) 1.15)

* Maximally adjusted model adjusted for other independent variables.
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Table D.6: Binary logistic regression for changes in user sub-groups (data sets: counts of users, user survey and total annual scheme users)

Odds ratio of increasing by at least 50% (95% Cl) (maximally adjusted)*

0Odds ratio of doubling (95% CI) (maximally adjusted)*

. Older Disabled/ 1st IMD Peak time Women Older Disabled/ 1st IMD Peak time Women
Independent variable Women long-term .. . Women long-term .. .
(N=69) people illness quintile users cyclists (N=69) people illness quintile users cyclists
(N=69) (N=71) (N=73) (N=69) (N=69) (N=69) (N=71) (N=73) (N=69) (N=69)
Transport interchange 0.72 1.17 1.60 0.92 1.05 0.45 1.00(0.17, 1.32 0.85(0.20, | 0.79(0.17, 13.00 1.58 (0.32,
resent (0.17, (0.28, (0.40, (0.20, (0.24, (0.08, 6.34) (0.28, 3.87) 402) (1.47, 8.54)
P 3.01) 4.84) 6.49) 4.13) 4.73) 2.12) ' 7.00) ' ‘ 340.87) :
Population within 0.5 1.12 1.04 0.97 1.93 1.14 1.12 1.58 (0.82, 0.99 1.25(0.82, | 1.54(1.01, 111 1.08 (0.65,
miles (000's) (0.72, (0.68, (0.65, (1.18, (0.73, (0.73, 3.28) (0.62, 1.92) 2.52) (0.61, 1.82)
1.75) 1.60) 1.43) 3.67) 1.78) 1.74) ' 1.59) : ) 2.02) ‘
0.89 1.45 1.37 3.51 0.87 0.41 1.23 1.02
Bridge or tunnel present (0.29, (0.51, (0.48, (1.12, (0.27, (0.12, 0'8‘? i%)zo’ (0.39, 0'823 ((5(()).)26, 2'0;)2')60’ (0.22, 0'13((:1')05'
2.69) 4.19) 3.89) 12.16) 2.75) 1.29) : 4.02) : ‘ 4.74) )
IMD quintile 1 = most 1.32 1.03 1.17 1.01 1.66 1.22 1.87 (1.14, 0.97 1.56 (1.03, | 1.22(0.81, 1.47 1.33(0.87,
deorived (0.90, (0.70, (0.79, (0.66, (1.11, (0.81, 3.32) (0.63, 2.26) 1.90) (0.92, 2.16)
P 2.01) 1.53) 1.76) 1.54) 2.62) 1.91) : 1.49) : ‘ 2.49) ‘
1.12 1.20 1.25 1.04 1.16 1.29 1.09 1.15
1.31(0.67 . 4 7 4 1. 77
Scheme cost (£00,000’s) (0.69, (0.76, (0.77, (0.62, (0.70, (0.79, 32 é(;)G ! (0.65, 0 8f§(2)) 6 |0 f;?l) & (0.63, Sgég) !
1.86) 1.97) 2.14) 1.77) 1.97) 2.22) : 1.80) ' ‘ 2.09) ‘
0.91 1.04 0.98 0.96 0.90 1.00 1.04 0.91
Length (km) (0.73, (0.92, (0.88, (0.84, (0.76, (0.89, 0'816 (()(;.)67, (0.90, 1'011 g.)9o, O'gf (()‘;')82' (0.72, 1'015 g.)gl,
1.07) 1.18) 1.10) 1.10) 1.03) 1.14) : 1.18) ' ‘ 1.10) ‘
91 . . .7 .94 .92 .92 71
Baseline (00,000 total 0.9 0.88 0.93 0.79 0.9 0.9 0.46 (0.22, 0.9 0.91(0.74, | 0.92(0.74, 0 0.77 (0.60,
users or 0,000 cyclists) (0.73, (0.74, (0.80, (0.63, (0.78, (0.83, 0.80) (0.75, 1.05) 1.08) (0.42, 0.92)
’ ¥ 1.07) 1.01) 1.06) 0.94) 1.09) 1.02) : 1.07) : ‘ 0.98 )
Time from completion to 1.05 1.03 1.00 1.03 1.04 1.01 1.08 1.07
post-monitoring (0.99, (0.97, (0.94, (0.95, (0.97, (0.94, 1.015 ig')%' (1.01, l.Of i(()).)%' 1'Of :(Lg')w’ (0.99, 1'03 :(L(i.)%l
(months) 1.13) 1.11) 1.07) 1.12) 1.11) 1.08) : 1.16) : ‘ 1.17) ‘

* Maximally adjusted model adjusted for other independent variables and time from completion to post-monitoring.
Note N = Number of schemes
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980 Table D.7: Sensitivity analysis for people living in most deprived LSOA UK-adjusted IMD quintile

0Odds ratio of increasing by at least 50% (95% 0Odds ratio of doubling (95% Cl) (maximally
i Cl) (maximally adjusted) adjusted)
Independent variable Disabled/ long-term 1st IMD quintile Disabled/ long-term 1st IMD quintile
illness (N=71) (N=73) illness” (N=71) (N=73)

Transport interchange 1.56 (0.39, 6.34) 0.97 (0.19, 5.07) 0.85 (0.20, 3.87) 0.61(0.11, 3.96)
present
Population within 0.5
miles (000's) 0.97 (0.65, 1.43) 1.59 (1.03, 2.69) 1.25(0.82,1.92) 1.60 (1.02, 2.76)
E::edsgei:r tunnel 1.24 (0.44, 3.50) 4.44 (132, 16.72) 0.83 (0.26, 2.60) 1.53 (0.39, 6.33)
IMD quintile 1 = most 1.17 (0.79, 1.75) 1.07 (0.69, 1.63) 1.56 (1.03, 2.46) 1.01(0.63, 1.61)
deprived
Scheme cost
(£00,000’s) 1.14 (0.71, 1.90) 1.63(0.93, 3.23) 0.80(0.46, 1.32) 1.12 (0.65, 1.92)
Length (km) 1.00 (0.90, 1.12) 0.92 (0.80, 1.03) 1.01 (0.90, 1.13) 0.88 (0.75, 1.00)
Baseline (00,000 total
users or 0,000 cyclists) 0.92 (0.79, 1.05) 0.89 (0.75, 1.04) 0.91(0.74, 1.05) 0.97 (0.78, 1.12)
Time from completion
to post-monitoring 1.01 (0.94, 1.08) 0.93 (0.85, 1.00 1.02 (0.96, 1.10) 0.96 (0.88, 1.04)
(months)

981 # Sensitivity analysis for doubling disabled/long-term illness resulted in no difference in results

982 Note N = Number of schemes

983

984 Table D.8: Sensitivity analysis for 30 minutes physical activity on at least 5 days in the previous week for all types of route
985 users, including runners

Survey of users: at least 5 days of 30 min physical activity in previous week for all
types of user, including runners
Pre Post
Type of route user % of % of
Sample sam.plet Unadju | Adjust | Sample sam.pIe: Unadju | Adjust
achievi achievi
(n) sted ed* (n) sted ed*
ng 5+ ng 5+
days days
Irregularly (Weekly or
Frequency less frequently) 4,562 43.5% 1.00 1.00 6,876 43.3% 1.00 1.00
of journey (reference)
on route Regularly (Daily/ 2-5 1.78 1.79 1.87 1.90
times a week) 8,781 57.5% (1.65, (1.67, 12,668 58.6% (1.77, (1.79,
1.91) 1.93) 1.99) 2.02)
Recreation (reference) 6,605 56.6% 1.00 1.00 10,358 55.0% 1.00 1.00
1.00 1.03 1.06 1.09
Commuting 1,715 56.6% (0.90, (0.92, 2,751 56.4% (0.97, (0.99,
Journey 1.11) 1.15) 1.15) 1.19)
purpose Non-commuting 0.65 0.67 0.78 0.79
on route transport 4,997 46.0% (0.61, (0.62, 6,404 48.8% (0.73, (0.74,
0.70) 0.72) 0.83) 0.84)
Recreation and
transport ) ) ) ) ) ) ) )
Walking (reference) 10,441 52.0% 1.00 1.00 14,046 53.6%
1.21 1.12 1.00 0.98
Cycling 2,485 56.7% (1.11, (1.02, 4,839 53.6% (0.94, (0.92,
1.32) 1.23) 1.07) 1.05)
Mode on 0.87 0.83 0.78 0.76
route Running 324 48.5% (0.70, (0.66, 476 47.3% (0.65, (0.63,
1.08) 1.04) 0.93) 0.92)
0.44 0.44 0.24 0.27
Other 93 323 (0.28, (0.28, 183 21.9% (0.17, (0.18,
0.67) 0.68) 0.34) 0.38)
Journey 1.07 1.05 1.00 1.00
time on 13,243 52.6% (1.04, (1.02, 19,406 53.1% (0.98, (0.97,
route (hrs) 1.11) 1.08) 1.03) 1.02)




986
987
988
989

* Adjusted for demographic variables: gender (male/female), age (16-24/25-34/35-44/45-54/55-64/65+),
employment (employed full time/employed part time/retired/other), ethnicity (white/non-white), general

health (excellent/good/fair/poor), disability/long-term illness (yes/no), home IMD quintile, and child under 16

in the household (yes/no).
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