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ABSTRACT

Marked on-road cycle lanes are a relatively inespeanmeans of providing for cycling;
however, their use has been questioned in ternimibf their safety and their effectiveness in
attracting more people to take up cycling. Whiléhbguestions have been previously researched,
the findings were rather inconclusive.

A recent research project in Christchurch, New @edlinvestigated the relative effects on
cycle count and crash numbers of installing a seofecycle lanes. Twelve routes installed in
Christchurch during the mid-2000s were analyzegetiver with some control routes that already
had cycle lanes. Cycle count data from a seri@suie locations and dates were used to establish
cycling trends before and after installation. Thesee also compared against cycle crash numbers
along these routes during the same periods.

The results generally show no consistent "step’em®e in cycling numbers immediately
following installation of cycle lanes, with somecreasing and decreasing. Changes on cycling
growth rates were more positive, although it isckkat other wider trends such as motor traffic
growth are having an effect. Taking into accourd ttontrol routes and relative changes in
volumes, the study also found notable reductioreyate crashes following installation, typically
with a 23% average reduction in crash rates. Howetlgs reduction was not statistically
significant at the 95% level.
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1 INTRODUCTION

In many countries, both local and central governihewer the past few decades have been
working to encourage and improve the safety ofingcin urban centers. As part of this move,
local jurisdictions have installed dedicated onerpainted cycle facilities (“cycle lanes”) on their
local and arterial roading networks. These treatmérave been undertaken with the aim to
improve the perceived and actual safety of cydimiipe urban environment, and to encourage the
use of cycling as a safe mode for commuting arsditeitrips, improving environmental outcomes
and the general health and wellbeing of riders.

Despite these facilities, many commuters and paheyers still perceive on-road cycling,
especially on major traffic routes, as being a hdaas form of commuting, with the potential for
incidents involving both parked and moving motohieges. Cycle lanes have even been deemed
“unsafe” by some parties, who feel that they offeradditional protection over an untreated street.
This had led to a growing demand for more “protétteycling facilities (or “cycle tracks”),
typically either located behind parked vehicleseparated from traffic by some physical barrier.
However, generally these facilities are considgrafibre expensive to provide than painted cycle
lanes; thus, the latter are still regularly prodde

There has been limited research conducted as téhamheycle lane treatments have
induced or increased cycle trips to these routelsverether safety has improved for cyclists on
these routes. Elvik et al)in reviewing the literature, noted that most eysafety studies to date
had not controlled for the numbers of cyclists.

To address this gap in the research, a recent Eaging Masters research proje2) (
investigated the relative effects of installingegiss of cycle lanes. Fifteen arterial routes adoun
Christchurch, New Zealand, with cycle lanes insthlWere analyzed to determine whether the
cycle lane treatments impacted on cycle numberseas rates, as well as testing the assumption
of a step change in the cycle count. Twelve ofthees were treated with cycle lanes in the 2003-
2006 period, with three routes that were treatedl bxefore this period acting as a control
comparison.

2 RESEARCH CONTEXT

2.1 Cycle Lanes and the Impact on Cycle Numbers

Cycling plays a role in the makeup of commutinggrin numerous New Zealand cities
and towns. In Christchurch ~7% of total home/waoist are made by bicycle (~9000 trips/day),
with a similar share of cycling amongst the studsspulation travelling to schools and tertiary
institutions B). As a result of this modal share, facilitating frycling especially along major
commuter and arterial routes and the mitigatiooafflicts between cyclists and motor vehicles
is a key safety outcome that was targeted by thistChurch City Council (CCC) in their strategy
for cycling @).

The most popular treatment implemented on Christtharterial routes to date is the
installation of marked cycle lanes between parking traffic lanes. Another common variation,
particularly where space is limited, is the instédin of curbside cycle lanes, particularly on
sections near intersections and on arterial rowtesre parking has been removed. FIGURE 1
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shows a typical layout investigated, featuring eyldnes adjacent to parking (top) and curbing
(bottom); note that in New Zealand traffic drivestbe left-hand side of the road, and dashed lines
against the curb indicate no parking allowed.

FIGURE 1: Typical Mid-Block Cycle Lane layout invedigated in Christchurch

Although on-road cycle lanes has been preferrddew Zealand, there is an absence of
comprehensive studies conducted into their im&tadies to date have focused on estimating the
demand for facilities based on scaling up findiogs small number or sites with assumed volume
changes, and largely ignoring the impact of mogtatitraffic growth on cycle counts. This lack of
verifiable information in the local context for moad facilities may be due to the focus by
authorities and academia on the impact of lanesyole safety rather than cycle volumes.

McDonaldet al. (5) focused on estimating the demand for new cydaugities in New
Zealand. With just five on-road sites for validatighis study assumed that a jump in cycling
numbers would occur following the installation otycle facility due to dormant demand and
greater awareness of a new facility. FIGURE 2 itates this assumed relationship, with a jump
in cycle numbers at implementation (Yeaj).Y

CVys L

CVy 4

Cycle Volume

CVer |

Year

FIGURE 2: Assumed “Step Change” after cycle lane gatment 6)
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This “step change” assumption is used in the ecamewaluation of cycle projects in New
Zealand ), although no subsequent validation as to its weage has been carried out on a large
scale.

A before and after study on cycle lanes in Copeehdny Jensen/] suggests that the
construction of cycle lane treatments has a mimgaict on both cycle and motor vehicle traffic
volumes post-implementation. Jensen noted in Ipsrtehat the marking of cycle lanes along
routes in Copenhagen resulted in a 5% increasgle traffic mileage and a 1% decrease in motor
vehicle traffic mileage along the treated routesthdugh this result is noted as not being
statistically significant in this case (with the%8%Tonfidence intervals suggesting a possible impact
of -4% to +14% impact on mileage) the impacseparateccycle tracks noted a 20% increase in
cycle mileage and a 10% decrease in vehicle mileage

The higher volume change under the separated ¢y scenario suggests that, when
presented with a more comprehensive separated mgtd®rk, as seen in Copenhagen, the impact
on traffic volumes can be noticeable. In the Nevalded context, generally cities and towns
largely lack such comprehensive cycle facilitied aetworks, with mostly on-road linkages and
poor facilitation for the needs of cyclists at @endings. These network and infrastructure factors
make it hard to assess whether cycle lane treagnrehew Zealand would have a similar impact
on volumes (it may have a bigger effect due toitagppssumed latent demand for facilities).

2.2 Cycle Lanes and the Impact on Cycle Safety

Like motor vehicle crashes, statistics of crashm®lving cyclists suffer from under-
reporting or non-reporting, especially non-injundaminor injury crashes.

In New Zealand, road crashes involving cyclistsehlaen required to be reported to police
since 1998, although data for incidents that doinweblve operated motor vehicles and non-
hospitalized injuries tend to fall through the d&mcEvidence presented in Turnetr al. (8)
suggested that the reporting rate for cycling aasinay be as low as 21%, with overseas rates
(such as the Netherlands at 20%) similarly low.aAgsult of the non-collection of data in these
cases there is the potential for bias towards icettpes and injuries that may not necessarily make
up a large proportion of actual crash typ®s (

Studies conducted in Christchurch by Turaeal. (8) of on-road cyclist crash casualties
(who had made accident compensation claims far thgiries) suggested that 73% of those
hospitalized had been involved in an crash inv@vanmotor vehicle, compared to 24% whom
were involved in cyclist-only incidents. These figs are in contrast to other studies such as
Munsteret al. (10), which suggested that on-road injury crashesluing cyclists only were at
least two times as frequent as cycle crashes imgk motor vehicle, also based on hospital and
accident compensation data.

The absence in standardized data and varianceantireg rates is an issue that afflicts not
only New Zealand data but overseas studies as l@alling to a wide variance in study results
and a tendency to focus on certain crash typesnumukes at the expense of complete data sets.

Wilke & Buckley’s (11) earlier study of cycle lane performance in Cletistrch found that
there was a notable reduction in cycle crashes wftege treatment. They focused on five arterial
routes in Christchurch to determine the cycle aedegtrian safety impacts. Post-treatment
analysis of data obtained from the national CASa§BrAnalysis System) database, showed that a
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9% reduction in cycle crashes was found acrossdbtes. These findings led the authors to
contend that cyclist crash rates are reduced fallgwycle lane treatment.

Other studies in New Zealand213) suggest that the installation of cycle lanes at
midblock locations resulted in a 10% reductionyuole crashes, although it was noted that other
treatments such as flush medians and the removalirbside parking appeared to have even
greater crash reductions. Turmtral. (12) were surprised that the crash reduction was rezttgr
and speculated that it may be due to increasegdle aumbers (attracted to the new facility)
minimizing the absolute safety benefits obtained.

Duthieet al. (14) studied the impact that cycle lanes in the USshav cyclist positioning
and the safety benefits to cyclists and motor wekidCycle lanes were found to shift the lateral
position of the cyclist further away from the dooffsparked cars and the curb, implying greater
comfort and confidence in being able to defenddhe space. The positioning of motor vehicles
on the road was affected by the provision of clates, finding that motor vehicles do not deviate
as much in their lateral position on the roadwaihwmnotor vehicles tending not to move out of
lane to pass cyclists (which is potentially hazagjaespecially on arterial routes) as sometimes
found in wide traffic lanes.

The main factor that dictates the effectivenesscyfle lanes on user safety is the
relationship between lane positioning and the ieahip with vehicle parking. Evidence from
Turneret al. (12) indicates that the absence of adjacent parkingreduce the rate of midblock
cycle crashes by up to 75%. In addition, sites lfaat infrequent or spasmodic parking loadings
(marked but mostly unused) had between 30 to 12@¥ehcrash rates than routes with average
or high parking loadings. Duthet al.(14) backs up this contention, finding that lateradigioning
of cyclists shifted further out in response to aanbus or high parking loadings relative to diseret
or intermittent parking loadings. This indicateattbyclists were more willing to take a gamble on
passing by the door of a single car, or feel morgident in being able to predict a door opening
in this case than if there was a row of cars, thastaining a smaller gap than otherwise. It could
also reflect the propensity for some cyclists tangwin and out between infrequent parking, as
opposed to maintaining a consistent line nextequdent parking.

A common issue with most of the studies listed &b the lack of control of cycle
numbers when examining cycle crash rates. Givenlitedy influence of cycle facilities
themselves on attracting cycling numbers, thiskeyainput when considering whether crash rates
have improved or not. This has led to other crasttyais methods, such as case-crossover studies
(15); however, they are limited in their ability tocaeint fully for the effect of installing new
facilities.

3 INITIAL DATA COLLECTION

This study focused on determining the impact ofelane treatments on cycling numbers
and crash rates, whilst also examining whetheretlreas a noticeable step change in cycling
numbers following implementation.

Fifteen routes from around Christchurch were chdsemnalysis; twelve of these routes
had cycle lanes installed during 2003-2006 andetlother routes with existing cycle lanes
(constructed prior to 2000) were selected to cdmbroany underlying trends in cycling and crash
numbers. TABLE 1 summarizes the routes investigdtiede that all routes featured at least one
side with cycle lanes adjacent to curbside parking.
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TABLE 1: Selected Cycle Lane routes and Characterigs

Area of

Implementation

AADT

Route Length City Timeframe (000s) Road Class

Blighs Road 800m w 2006-2007 10-12 Minor Arterial
"""" Centaurus Road |  2750m|  SE| 20032004 | 5§  Minor Attefia
""""" GreersRoad | 850m| NW|  Ealy2004 | 1618  Major Arteril
"""" HoonHayRoad | 2900m|  SW|  Early2004 | 67|  Minor Aseri
""""" LinconRoad | 850m | SW |  Mid2004 |  21-26)  Major Arterig
"""" Lyttelton Street | 1800m|  SW | 20042006 |  7-8|  Collector
~ Moorhouse Avenue | - 2250m|  CcBD| 20042006 | 32-39  Majdedal
 NewBrightonRoad | 3l00m| NE| 20042005 | 6-7|  Minor Ade
""""" PagesRoad | 3800m|  E | 20042006 |  24-25  Major Arterjal
 Strickland Street | 1300m| S | Mid2004 | 6-8|  Minor Areri
~ wainoniRoad | 2400m| E | Mid/Late 2004 |  20-23  Minor Aidé
"""" Wairakei Road | 2100m| NW | Early2003 |  15-17  Minor Awbr
Creyke-Kilmarnock Route 3150m w Pre-2000 (Control) 12-14 Minor Arterial
~ MarshlandRoad | 2000m| N Pre-2000 (Control] ~ 20-25  dMiArterial
~ Millon Street | 1100m | sw| Pre-2000 (Control) ~ 14-16  dMiArterial

New Zealand cycling guidancd®) provides a cycling count scaling method based on
research using CCC continuous count-station ddtis. ethod uses scaling factors based on the
time of day, day of the week, and time of year.(salpool holidays or not) to scale up short-term

cycle counts of a few hours into an Annual AverBgdy Traffic (AADT) estimate.

This method is based on the assumption that cyahebers follow a common cycling

profile, which is determined by whether the roeaonsidered to be a commuter (and thus more
cyclical with morning and evening peaks) or non-oauter site, with the respective scaling factors
changing based on this cycle profile. Given theafdecal data, this method of data analysis was

used for this study.

Cycle count data was obtained from CCC for therggtetions along the studied routes (as
cyclists are not generally recorded at midbloclatamns by CCC) with the routes being broken up
into section lengths based on the distance beta@eant sites. Count data from 1999 onwards was
used, to enable at least five years either sideeatment. Two types of counts exist in the council

database:

» historic (pre-2004) manually collected cycle-onlyuats, typically counted in the 7:30-
9:00am and 4:15-5:45pm time periods; and

e post-2004 shared counts (counts conducted at tine sane as motorized traffic, either
manually or electronically) typically counted besme7-9am and 4-6pm.
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Both were treated equally in this study. Each efsthcycle counts were converted into
AADT estimates using the scaling calculation. Whitglividually there is considerable scatter in
the AADT estimates, collectively they provide robagerages.

AADT estimates were sorted into pre-treatment, ttneat-impacted (i.e. during the
construction period) and post-treatment periodsetmh site and for the overall route, and then
graphed. AADTSs for each site and for the route ahale were also graphed to display an overall
cycle trend. These graphs were then linearly regeeto determine the average growth rate before,
during and after treatment as well as overall.

The estimated million vehicle-kilometers travel(@NVKT) for each period, site and route
was determined by integrating the graphs, and thatiplying by the section lengths.

Cycle crash data for all 15 routes was obtainethftbe national CAS (Crash Analysis
System) database for the years between 1999 and iP@lusive (typically five years pre-
treatment, five years post-treatment and one tresttadfected year). At least three years pre- and
post- data was obtained, to minimize regressiotinéemean effects (note that most treatment sites
were not ostensibly selected on the basis of tttagh record).

The crash data was grouped to the nearest coerarsit then used to calculate the crash
rate per MVKT for each site and for the route ollena the pre- and post-treatment periods and
for the overall study period. These rates wereyaeal to determine the impact of the cycle lane
treatment on crash rates. Whilst most literaturg. (&) suggests that the effect of cycle volumes
on crashes is not strictly linear, generally tHatireely minor changes in volumes should limit the
inaccuracy.

The cycle growth rates per year were determinaédgu$he graphed trends in the pre-
treatment, treatment-impacted and post-treatmenbgse to determine the impact on cycle
numbers, with the existence of any step changengtine treatment period analyzed.

4 STUDY FINDINGS

The Hoon Hay Road route provides an example opieady result found in this study; the
route has three sample sites across a 2900m |énatiwas treated with cycle lanes (parking
retained on one side, and a painted median alsalled). FIGURE 3 shows a timeline plot of all
cycle counts recorded along this route, beforerreat (blue data), during treatment (yellow data),
and after implementation (pink data). Note thattheable nature of short-term cycle counts leads
to considerable scatter of the individual AADT swsdtes.

The Hoon Hay Road route demonstrates a positivadtgn cycle numbers from the cycle
treatment. Pre-treatment Hoon Hay Road had a deglicycle count, which was arrested by a
slight increase in cycle numbers immediately follegvimplementation, implying that there is an
impact on cycle numbers on this route corresponttirige cycle lane treatment.

Overall cycle numbers on the Hoon Hay Road rougltty decreased over the entire study
period, with a trend of -2 cyclists per annum (¢pkowever, the step change at the time of
treatment for the overall route is positive, withsites showing a positive step change impact on
cycle numbers (18 c/pa increase). The pre-impleatient decline (-32 c/pa), has also reverted to
an increasing cycle count trend (+8 c/pa) in thetmplementation period.
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Hoon Hay Road Route - Pre/Post Treatment
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FIGURE 3: Hoon Hay Road route — Cycle Counts pre-, during anghost-treatment

TABLE 2 summarizes the key statistics for this eywlongside million vehicle (cycle)
kilometers travelled for each site and route. Nbtd the MVKT values for the overall route do

not equal the sum of the three sub-section MVKThse of overlaps in the section lengths used.

TABLE 2: Hoon Hay Road Route - Cycling Counts & Crash Numbers
(Early 2004 Cycle Lane Implenmation)

Hoon Hay Road Route
Length =2900m

MVKT = Million Vehicle Kilometersravelled

Route Count Site Halswell Road Sparks Road CaghiRead Overall Route

MVKT | Trend MVKT | Trend MVKT | Trend MVKT | Trend

Pre-Treatment 1.96 -0.17 1.20 -0.1Q0 0.39 -0.(456 3.08 -0.087

Treatment-impacted 0.55 0.084 0.38 0.007 0.43 142. 0.35 0.048

Post-Treatment 2.35 0.067 1.12 0.060 0.76 -0.0493.81 0.023

Total Study Period 4.86 0.011 2.69 -0.008 1.58 018. 7.24 -0.005

Crash Data Total Mid-Block Junction Halswell Sparks Cashmdre

1999 - Implementation 3 2 1 2 1 0
Implementation - 2009 0 0 0 0 0 0
Total - 1999-2009 3 2 1 1 0
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The reported cycle crash data for the Hoon Hay Roatk were collected for the period
1999-2009 (11 years, 5 years either side of treatihvath this data being grouped to the nearest
count site to determine the crash rate per milliehicle kilometers for each site and the route
overall. The findings are detailed TABLE 3, witlighoute recording a 100% reduction in reported
crash numbers post-implementation, albeit from &engll prior crash numbers (three).

TABLE 3: Hoon Hay Road Route — Site crash rate chages

Crashes Per MVKT Halswell Rd Sparks Rd  Cashmerg¢ R&®verall Route
Pre: 1999 - 2003 1.02 0.83 0 0.98
Post: 2005 - 2009 0 0 0 0

%Change -100% -100% - -100%

Overall: 1999-2009 0.41 0.36 0 0.46

Rate Per Km 0.24 0.21 0 0.16

Obviously crash numbers like these for a singléerawe too small to draw any conclusions
from. Likewise, the count data trends are not near@y conclusive on an individual route basis.
Therefore, more attention was paid to the overahds across all of the routes investigated, as
discussed later.

4.1 Study-Wide Cycle counts

The cycle counts for all routes and dates city-wigee plotted to determine whether there
is an underlying trend across the city. Cycle numlogy-wide slightly increased over the study
period, with a trend of +2 cp/a. Although the datdighly scattered due to the variety of sites
included, the overall trend falls in line with th@ee untreated routes in the city (i.e. stagnant o
slight increase in the cycle growth rate).

TABLE 4 summarizes the results for all of the stuttioutes. Slightly over half of all routes
demonstrated a negative step-change during thientee&impacted stage, questioning the validity
of the assumption of an immediate positive jumgyole counts. The overall step-change trend
for all routes collectively was also overwhelminglggative. Interestingly, the individual count
sites within each route were fairly evenly splittérms of positive and negative step-changes.

However, some of the most extreme negative stepgdsaappear to be predominantly due
to background trends such as route shifting or jmergpds of road works on these routes. Ignoring
these sites, the average-step change shiftsighélgpositive impact overall, but it is still angbly
inconclusive.

By contrast, the longer-term changes in cycle copost-treatment were strongly positive,
with an average increase in cycle count trendssef 800% across all routes.
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TABLE 4: All Routes - Cycle Counts — Impacts and Tends

Growth Rate - Cycles p/a Pre/Step Pre/Post
Route Pre Step Post Change Change
Blighs Road -55 —24 +3 +31  (+56%) +58 (+105%)
[ CentauusRoad | | w33 #15| 429 (+725%)  +17%0@)
"""""" GreersRoad | -26 | +49 |  +2 | +75 (+288%)  +28 (+106%)
[ HoonHayRoad | 32 | s8 | 8 | +50 (+156%)  +40 (+125%)
"""""" LinconRoad | -7 | +36 | +31 | +43 (+614%)  +38 (+542%)
""""" Lyttelton Street | +41 | -187 | +40 | —228 (-556%)| -1 (-2%)
[ Moorhouse Avenue | 25 | 4201 | 453 | +226 (+904%)|  +78 (+312%)
[ NewBrightonRoad | - 6 | 98 | -18 | -104(-1733%]  —24 (-400%
"""""" PagesRoad | 0| 26 | -13 | -26 () | -13 ()
""""" Strickland Street | +35 | 42 | 423 | -77 (-220%)| -12 (-34%)
[ Wainoni Road | - 13 | 191 | -6 | -178(-1369%) +7 (+54%)
""""" WairakeiRoad | 16 | -60 | -18 | 44 (275%) -2 (-13%
Overall Treated Routes -88 -291 +120 —203 (-231%)| +208 (+236%)
Creyke-Kilmarnock Route +6
""""" Marshland Road | -2
"""""" Milon Street |  +3

One possible reason for the decline in the cycientoduring the implementation period
is the shifting to adjacent or parallel routes dgrihe construction and early post-implementation
stage (e.g. as seen with in the Lyttelton and I8t Street routes). Many cyclists would avoid
long-term roadworks if possible, with those cydistturning to the route or new cyclists shifting

to the route in the years post-implementation.

One exception to this is the Moorhouse Avenue routech recorded large positive step
changes at seven of the nine count sites. Sitéseirsouth and south west of the city recorded
positive step changes (with the exception of LyttelStreet), while sites in the east all recorded

strongly negative step changes.

The control routes (that were treated pre-200@ndsd slightly positive growth rates over
the period (although barely above the slight citgerngrowth), with the exception of the Marshland
Road route of which the QEII Drive site recordddrge decline, amplifying the overall decline.

On a count site-by-site basis the change in treasl positive, with sites having negative
cycle counts post-implementation recording a rddadn the magnitude of the negative trend.
These results indicate that the cycle lane treatsneave had a measurable positive impact on

cycle counts post-implementation.



QOVWoO~NO OPRWN -

N
H

IR
N

13

14
15
16
17
18

G. Koorey & J. Parsons 10

4.2 Study-Wide Cycle Crash Rates

TABLE 5 summarizes the changes in reported cra#s far each route. The majority of
routes studied experienced a decrease in craghafe cycle lane treatment, with nine out of the
twelve routes recording a lower reported crash @terall the average reduction in the crash rate
is 43%, with seven of 12 treated routes experignaineduction in crash rates of 40% or greater.

The control routes (that were treated pre-200Q) algperienced an overall reduction in
reported crash rate of 25%. Therefore it is likidlgt some of the crash reduction experienced at
the study sites would have occurred anyway, regasdif cycle lane treatment. Nevertheless, eight
out of the 12 routes experienced reported cradictehs greater than the control routes, in many
cases considerably more.

TABLE 5: All Routes — Reported Crash Rates — Impact and Trends

Cycle MVKT Crashes Crash Rate / MVKT | Pre/Post
Route Pre Post Pre Post Pre Post Change|
Blighs Road 1.45 0.62 2 1 1.38 1.61 +16%
 CentaurusRoad | 179|311 3| s 167 198 +15%
""""" GreersRoad | 100 o069 3| o] 300 o  -100%
"""" HoonHayRoad | 308 381 3| o] o9 o]  -100%
""""" LinconRoad | 108 | 132 4| 1| 37| o076 = —79%
"""" Lyttelton Street | 207 | 29| 4| 4| 194 138 = —28%
~ Moorhouse Avenue | 341| 364 15| 71 a4 193 —56M6
""" New Brighton Road | 1.93| 214] 9| 6| 466 28]  —40%
""""" PagesRoad | 292| 232 17| 7| 588 302  -a8k
"""" Stickland Street | 171| 289 3| 2| 175  o0ed  -61%
"""" WainoniRoad | 300| 138 5| 2| 167] 148 = -13%
~ wairakeiRoad | 200 136 4| 5| 138 368 +167%
Overall Treated Routes 26.34 26.18 72 41 2.73 157 -43%
Creyke-Kilmarnock Route 3.74 3.95 14 10 3.74 258 -32%
"""" Marshland Road | 153| 104 1| 2| o065 192  +196%
""""" Miton Street | 581 | 612] 1| o] o17| o |  -1009
Overall Control Routes 11.08 1111 16 12 1.44 1.08 -25%

The overall decline in reported crash rates pogtementation indicates that the cycle lane
treatment has had a notable positive impact oreayelsh rates. Adjusting for the expected control
route crash reduction, the expected overall cradhation after installing cycle lanes28% (or
a Crash Modification Factor of 0.77). However, 8%% confidence interval for the change is
[0.18, 1.14], indicating that the reduction is statistically significant.
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5 DISCUSSION

5.1 Christchurch Earthquakes and the Impact on Cycle Nunbers

The 2010-11 Christchurch Earthquakes caused exterdamage to the city’s road
infrastructure, especially in the eastern subuClosints undertaken post-earthquake are noticeably
lower, in some cases 20% lower than counts undamtakder 12-24 months beforehand. This
decrease in counts has influenced overall trena, deding to post-implementation and overall
site counts to either present a more negative titesual cycle count (drags down the trend) or the
flattening out or reversal of positive cycle grow#tes. To minimize post-earthquake impacts on
the study crash rates, sampling of CAS data wasedeat 2009. Further study into the long term
impact of the earthquake on cycling rates will bguired in order to determine whether these
counts are reflective of new travel patterns orjasea short term impact on cycle numbers.

5.2 Route Influencing Factors

One of the largest route influencing factors foimthis study was competition from other
cycle facilities. The Railway Cycleway, a dedicatdtiroad cycle path, intersects three of the
study routes. These routes had a noticeable derlimycle counts, which correspond to the
completion of new stages of this more direct arefgired off-road route. Competition between
cycle lane treated routes also occurred betweerofwlee study routes, Lyttelton Street and Hoon
Hay Road, which are parallel. A decline in the eyaumbers on the Lyttelton Street route
corresponded with an increase at the Hoon Hay Rma#d, indicating the potential for some shift
between the two routes.

Changes to traffic conditions and types of traffiay have influenced some of the sample
sites in the study. Sites that saw an increasedtomvehicle traffic, especially heavy vehicle
traffic, corresponded to falling cycle counts. Esample, two count sites in the northeast of the
city, with a growing trend of heavy vehicles alahg State Highway 74 corridor, declined at a
greater rate than other sites in the area. Thisffaway have also influenced the cycle counts at
the Blighs and Wairakei Road route sites, whicHided substantially over the study period. These
sites saw stagnant overall motorized traffic grotathan increasing share of heavy vehicles using
these routes, especially on Blighs Road, suggestinge influence of cycle attractiveness of this
route. These changing conditions may have conttt a greater cycling shift to the Railway
Cycleway over the period, even as the cycle laree Wweing introduced.

5.3 Data Integrity and Sampling Methods

Mid way through the study period, the data col@ttmethod and times changed with
historical (pre-2004) manually-collected cycle oabunts, typically counted in the 7:30-9am and
4:15-5:45pm time periods, and the post-2004 sheoedts (counts collected at the same time as
motorized traffic, either manually or electronigalia tube counter) typically counted between 7-
9am and 4-6pm. The change in the count methodcalsesponded with a change in sampling
methodology, with counts now only being done onshags to Thursdays, to reflect motorized
traffic trends.

Counts undertaken using this shared method tebe tower than the cycle-only counts,
especially on high traffic routes. This lower cotate may have contributed to some of the decline
in cycle counts in the post-treatment period. lghler traffic locations, manual counts of motor
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traffic may overlook some cyclists, while electroebunts of motor vehicles may “mask” some
cycle detections.

6 CONCLUSIONS AND RECOMMENDATIONS

Overall the study has demonstrated that cycle tie@sments are effective at meeting the
policy and road safety aims postulated in the alitierature.

The change in cycle count trends post-treatmeng \s&gpngly positive, with an average
increase in annual count trends of more than +20B%n sites with decreasing trends post-
implementation typically recorded a reduction ia thagnitude of the negative trend. These results
indicate that the cycle lane treatments had a mablupositive impact on cycling numbers post-
implementation.

However, immediate step-changes in count were fdonde negative overall; with an
average step-change of over -200%. Just over half mdividual sites demonstrated a negative
step-change during the treatment-impacted stagsstigning the validity of the assumed short-
term positive jump in cycling numbers. However,agng sites affected by external factors, the
average step-change shifts to a slightly positiwe (hconclusive) impact overall.

The majority of routes experienced a decrease wolecgrash rates after cycle lane
treatment, with nine out of the twelve routes reaay a lower crash rate. Overall the average
reduction the crash rate is 43% with seven of &2térd routes experiencing a reduction in crash
rates of 40% or greater. The strong decline inlcrates post-implementation indicates that the
cycle lane treatment has had a very positive impactycle crash rate. Allowing for crash
reductions experienced by the control routes, aname 23% reduction in crash rates was observed
following cycle lane implementation. However, tnésluction was not statistically significant at
the 95% level.

It is evident that on-road cycle lanes do not dyesttract new cycling numbers in the way
that some protected cycle facilities do. Howevieeytserve an important role in improving the
relative safety of thexistingpeople cycling.

This study raised areas to be researched furth@uding:

e Conduct further analysis of pre/post-treatment towmbers and rates at a variety of sites
elsewhere to assess whether the assumption ofraadiate step change is valid.

e Undertake further long term research as to the anphathe Christchurch Earthquakes on
cycle growth rates.

» Conduct research into the influence of traffic dtinds and types of traffic on counts.
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