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BICYCLING IN THE ACT - A SURVEY OF BICYCLE RIDING AND HELMET WEARING IN 1992.









1.0	INTRODUCTION



The need to promote bicycle riding in the ACT was identified in the 1991 ACT Transport Policy, the first key element which was:



"To promote more efficient and affordable commuter transport....by encouraging greater use of....cycling2"



In August 1992, the Minister for Urban services, Mr Terry Connolly, released reports of studies into cycling in the ACT, including an extensive market survey3,5. He undertook to have a discussion paper prepared which would form the basis for an ACT bicycle strategy.



In October 1992, the ACT Government endorsed the National Bicycle Strategy, whose objectives included:



"To encourage more safe cycling in the community.1"



The Department of Urban Services has commenced a series of regular surveys of cycling in order to monitor the performance of strategies which are designed to promote cycling. Some limited surveys of bicycle path users were undertaken in February 1991 and reported in Transport Information Group Report No 92-3 "Survey of Cycle Path Users - (Age - Sex - Helmet Use)"4.



This study has expanded the collection of data to more cycle path locations, to cordons around each town centre, and to schools, and has collected data for peak periods, 24 hour periods, weekdays and weekends.  Comparisons are made, where data is available, between similar periods in 1991 and 1992, and with historical data from 1984 to 1986.



The introduction of legislation on 1 July 1992, to make bicycle helmet wearing compulsory was considered to be significant in assessing the reasons for changes to the level of cycling activity in 1991 and 1992 (before and after its introduction), and has been discussed in this report.







2.0	SUMMARY



This Section provides a short summary of the data presented in the body of the report.  In general it does not attempt to draw conclusions from the data.



The size and extent of cycling data sets are very limited.  This leads to considerable difficulty in drawing conclusions or identifying trends based on the data.  Cycling activity is especially variable from day to day, and factors such as weather can result in significant daily differences. These differences tend to be more pronounced for weekend recreational cycling compared with weekday commuter cycling. Because some of the data sets are based on data collected for a single day only, great care needs to be taken in interpreting trends or results.  



The following summarises the data which has been documented in this report.  Care should be taken in drawing general conclusions from these comments.



2.1	CYCLE PATHS



1.	Data collected at ten cycle path sites at similar time periods and at similar times of the year indicate both increases and decreases in average weekday cycle activity over an eight year period.  There is insufficient data to indicate a clear trend in cycle activity.  Factors which could affect cycle activity on cycle paths include weather, seasonal factors, economic activity, changes to cycle legislation, condition of cycle paths and propensity to ride on or off road.  Accuracy of results is limited by sample size, inability to extrapolate the ten sites to represent the cycle path network, and the high daily variability at each site.



(It is recommended that statistical tests are conducted on data to assess if significant differences can be found between years 1984 to 1992, and the extent to which variance can be explained by possible factors discussed in he report.)



2.	Average daily cycle volumes measured at 23 cycle path locations for one week during the spring of 1991 and 1992, indicated flows which were generally higher on weekdays than weekends, highlighting their role as an integral part of the journey to work and school network, in addition to their role as recreational facilities.



(It is recommended that statistical tests are conducted on data to assess if significant differences can be found between weekdays and weekends.)



3.	Based on automatic counts of cycles for one week at 23 cycle path locations, described in 2 above, mean weekday cycle path daily volumes were recorded in 1992 to be about one third lower than the similar period in 1991, with mean weekend daily volumes declining over the same period by about half.  There were twice as many days with rain recorded in Canberra during the 1992 survey period than the 1991 survey period which could have accounted for the reduction in cycling between the two surveys.



(It is recommended that statistical tests are conducted on data to assess if significant differences can be found in data sets between years 1991 and 1992.)



(It is recommended that further work is undertaken to identify the significance of weather and other factors in changes to cycle activity.)





4.	The reported differences in 1991 and 1992 daily and peak period weekday and weekend bicycle path traffic may be attributed to a number of possible factors. These include variability due to small sample size (ie there may be no significant difference between the two data sets); the difference in weather conditions during the two survey periods, and possible effects as a result of the introduction of legislation to make wearing bicycle helmets compulsory, which was introduced in the ACT between the 1991 and 1992 survey periods. It should be noted however that  by measuring this cycle activity, no causal link between cycle activity and helmet legislation has been established



(It is recommended that market research is conducted to identify if a causal link exists between the helmet legislation and propensity to cycle)



5.	School age riders tend to be, with limited exceptions, marginally under represented (in 1992) on cycle paths at both weekdays and weekends, compared with the surveyed population of 'regular' cyclists.  (Up to one third of am peak period weekday cyclists are school students, and between 24% and 40% of weekend cyclists are school students, compared with 36% of the population of 'regular' riders3.)



6.	Reports of surveys suggest that there have been significant changes to cycle activity in Victoria and NSW during the period before and after the introduction of compulsory helmet legislation.  NSW recorded an overall decline of about 26%, with Victoria recording a small overall decline, which masked some increases and some decreases in activity.  Both reports expressed caution about the interpretation of these results.





2.2	COMMUTER ON AND OFF ROAD CORDON SURVEYS AROUND CITY AND TOWN CENTRES



7.	Based on a survey conducted over a single morning at City and each town centre, the number of morning peak period cyclists commuting to City and the other three town centres was measured to reduce by an average 21% between November 1991 and November 1992.  There were twice as many days with rain recorded in Canberra during the 1992 survey period than the 1991 survey period, which could have accounted for the reduction in cycling between the two surveys.



8.	The provision of cycle facilities to improve access through town centres is important in order to provide for the significant minority of cyclists who ride through town centres (between 7% at Tuggeranong town centre to 43% at Belconnen town centre.)



9.	The distribution of cycle trips crossing the town centre cordons is not evenly distributed, with some sectors being much more heavily used than others. This information will assist cycle route planners to target the most cost effective improvements for cyclists riding to and through town centres.



10.	The work trip mode split to bicycle (1991) is estimated to be between 2% and 6%.  Measures of mode split to work are affected by the sample size, time of year and time of day when modes are recorded, and definitions of employment used.





2.3	GENDER PARTICIPATION



11.	Female cyclists may be consistently under represented at all ages and for all trip purposes, with about one third of all surveyed cyclists (in 1992) being female.



12.	Female participation in cycling appears to be lowest for work trips and secondary school trips (18%), and highest for adult recreational trips (40%).





2.4	HELMET WEARING



13.	With the exception of school trips by secondary students, bicycle helmet wearing rates in November 1992 (after the introduction of compulsory helmet legislation) were recorded at greater than 85% for all ages and trip purposes, compared with self reported wearing rates before compulsory helmet legislation of 75%(work), 41% (school) and 42% (recreation).



14.	1992 adult helmet wearing rates were measured at between 85% and 88%, with little variation between male and female riders or different trip purposes.



15.	1992 primary school age children appear to have higher wearing rates (97%) than secondary school age children (75%), when riding to school, with secondary age males having the lowest wearing rates (73%).



16.	The helmet wearing rates reported in the ACT compare favourably with equivalent rates in Victoria and New South Wales.  They appear to be generally higher both before and after the introduction of legislation.



17.	The level of enforcement of helmet wearing has been limited, with 69 adults fined between July 1992 and April 1993, and a small number of school children cautioned in February 1993.  No under 18 year olds have been fined despite their lower wearing rates. (Note: Persons under 18 years cannot be issued an on the spot fine, and must be dealt with by summons).





This summary clearly points to the need for further time series, and more extensive data to be collected, together with a range of tests of statistical significance to be conducted, before firm conclusions can be drawn about measures or trends in cycling activity in the ACT.

�

3.0	STUDY OBJECTIVES



The objectives of the study are:



1.	To monitor the use by cyclists on the bicycle path network, by conducting spot counts at a selection of typical bicycle paths and locations.



.	and to compare usage between 1991 and 1992, and earlier where data is available.



2.	To monitor commuter cycling levels at town centres.



3.	To monitor the levels of helmet wearing before and after the introduction of legislation (in July 1992), making helmet wearing compulsory.



4.	To identify the extent of cycling by males and females, for different trip purposes and age groups.





4.0	DATA COLLECTION



Bicycle usage data was collected at a range of locations and times in order to monitor usage by trip type.  Additional data on the gender of riders, their age range, and their helmet wearing characteristics were also collected, and are reported below:



4.1	Bicycle Paths



Objective: To monitor changes to weekday and weekend bicycle traffic on major off-road cycle paths, between November 1991 and November 1992, and to make comparisons with data collected during the 1980's.



Pneumatic tubes were installed across bicycle paths at 23 locations throughout developed areas in Canberra.  Data was collected for a minimum one week period in early November 1991 and early December 1992, to enable estimates of average weekday and average weekend daily traffic to be recorded and compared with counts over a similar period in 1991 and earlier.  The locations of each count station , and 1991 and 1992 summaries, are indicated on the map in Figure 1.  A summary of all seasonally comparable counts between 1984 and 1992 are shown in Table 1.



In addition to the long term automatic counts described above, two locations on high use bicycle paths were selected in February 1992  and February 1993, for manual weekday peak period counts to be undertaken. These counts enabled riders to be classified into male/female, primary age/non primary age, and wearing/not wearing a helmet.  The locations of each count, and the results are summarised in Table 2.



4.1.1	Lakeside Cycle Paths



Objective:  To measure characteristics of weekend recreational cycling (January 1993).



Manual classified counts were undertaken for a period of about 3 hours, around midday on Sunday 24 January 1993 at a single location on cycle paths at each of Lakes Tuggeranong, Burley Griffin and Ginninderra.  Data was collected on the number of cyclists by gender, age group and helmet wearing.  The location of each count station and the results for all locations combined are summarised in Table 11.



4.2	Town Centres On and Off Road Cordons



Objective:  To monitor changes to commuter journey to work trips by bicycle to the town centres, between November 1991 and November 1992.



Cordons were placed around the perimeters of City, Belconnen Town Centre, Woden Town Centre (including the Phillip Service Trades Area); and Tuggeranong Town Centre.  Bicyclists were manually recorded by direction, as they crossed each sector of each town centre cordon, (on and off road) between 0730 and 0930 on a November weekday in 1991 and between 0700 and 0930 on a November weekday in 1992.  In addition, information was collected in 1992 on cyclists in the following categories:



:	Male/female;

:	School student/adult commuter;

:	Wearing/not wearing a helmet.



The location of each cordon is shown in figures 2,3,4,5. The results are summarised in Tables 3 to 10.







4.3	Schools



Objective: To record the gender and helmet wearing characteristics of students who cycle to primary and secondary schools (February and March 1993).



Manual classified counts were undertaken between 0800 and 0900 on a midweek day during the second and third weeks of first term in February 1993, outside two primary schools (one Government and one non-Government), and two secondary schools (one Government and one non-Government).  Additional data was collected in early March 1993 for two additional secondary schools (one Government and one non-Government school).  Data was collected on the number of cyclists categorised by Primary/Secondary age, gender, and helmet wearing.  The location of each count station and the results are summarised in Table 12.





5.0	RESULTS





5.1	Bicycle Paths Usage



Table 1 shows the average daily two way bicycle traffic at 23 major cycle path locations in Canberra.  It can be seen that cycle paths carry up to almost 600 bicycles per day (bpd), with the eighth busiest 1991 weekday paths locations(>400bpd) shown below:



Station

(See fig 1)�Location

(See fig 1)�Max av daily flow (bpd) 1992 weekday�Max av daily flow (bpd) 1991 weekday�Earlier max average daily flow�Average annual growth to 1991  (%)��B21�Belconnen�237�403�290 (1985)�+6.5%��B32�Belconnen�524�599�na�na��B41�Belconnen�245�475�na�na��B12�N Canberra�303�499�na�na��B24�N Canberra�288�424�279 (1984)�+7.4%��B15�S Canberra�436�521�467 (1984)�+1.7%��B50�Woden�324�432�na�na��B05�Woden�355�597�na�na��	

Note:	1. All 1991 maximum average daily volumes were recorded on weekdays.

	2. Measured flows were generally lower in 1992 than 1991 with only two locations in 1992 having mean daily flows in excess of 400bpd.

	3. na = Information not available for similar periods.

	4. See Table 15 for tests of significance on data.



It can be seen from the table above that some daily bicycle volumes appear to have increased between 1984 and 1991, compared with an average annual population increase of 2.75% over the same period.  It should be noted however that average weekday and weekend volumes have a high level of variability within similar times of the year.  The significance of the apparent growth in cycle volumes at the three locations shown in the above table should be treated with caution and considered in the context of all available data shown in Figure 17 and the discussion below.



Figure 6 shows that, in 1991 and 1992, mean weekday cycle traffic was generally higher than mean weekend traffic, with 1991 mean weekday traffic being about 33% higher than mean weekend traffic, and 1992 mean weekday traffic being about 80% higher than mean weekend traffic. 



Fig 7 shows the change in cycle path traffic for weekdays and weekends in 1991 and 1992, for each town district.  It can be seen that in all cases, both weekday and weekend traffic fell between 1991 and 1992, with weekend traffic falling more than weekday traffic (except Tuggeranong, where weekend and weekday traffic fell similarly).  Weekday traffic fell overall on average by about 29%, and ranged from 37% (Tuggeranong) to 19% (South Canberra).  Weekend traffic fell on average by about 52%, varying from 55% (Belconnen) to 35% (Tuggeranong).



Figure 17 attempts to place the 1991 and 1992 volumes in a longer term perspective, by comparing similar periods in 1984, 1985 and 1986 with those in 1991 and 1992.  The figure shows that, despite there being considerable variability in cycle activity during the period 1984 to 1986, and 1986 to 1991, there is a remarkably consistent decline measured at all stations between 1991 and 1992.



There are a number of possible explanations for measured changes in cycle activity between surveys.  These can include:



-	Counts undertaken during school and/or public holidays;

-	Weather and/or temperature differences;

-	Introduction of helmet legislation;

-	Natural daily variability in cycle activity;

-	Small data sample size;

-	Changes over time to the extent of the cycle path network;

-	Changes to the condition of cycle paths, leading to more on-road cycling and/or reduced overall cycle activity;

-	Level of economic activity within the community.



The above factors may contribute to high levels of variability between daily counts leading to means which can display no significant differences.



Each of the above factors could, individually or in combination, affect comparability between data sets.  Two possible explanations for the apparent consistent fall in cycling between 1991 and 1992 (weather differences and introduction of helmet legislation) are discussed below.



(a)	Weather



It is assumed (through anecdotal and visual evidence) that cycling can be significantly affected by rain, or the likelihood of rain. Additionally, it can be hypothesized that regular commuter cycling would be less likely to be affected by rain than recreational cycling.  Although all bicycle data collection was undertaken on rainless days, it is possible that a decision to cycle can be affected by previous recent rainy days and the likelihood of rain that day.  The weather records for November and December 1991 and 1992   (Appendix C) show that the number of rainy days in 1991 (14 days) was significantly less than 1992 (30 days).  As all cycling declined between 1991 and 1992, and recreational cycling declined between 1991 and 1992 more than commuter cycling, it is possible that the difference in weather patterns between 1991 and 1992 could have affected cycle usage to some extent for that period.



This conclusion may be partially qualified when the weekday peak period cycle counts on cycle paths at Athllon drive and Belconnen Way (Table 2), are inspected.  Both counts were undertaken during February 1992 and February 1993, when the weather was much more settled than the pre-Christmas periods.  Table 2 shows that peak period cycle traffic fell by 25% at Athllon Drive, but increased by 18% at Belconnen Way.  If weather was the only factor, it would be expected that cycle flows would experience similar falls or rises at these locations between 1991 and 1992. Because the sample size is small however, (ie two locations, with only one weekday peak period count recorded at each location), this result should be treated with caution. It does however illustrate the likely extent of 'natural' day to day variability in cycle activity on cycle paths.



(b)	Helmet Legislation



Other States have reported that changes in bicycle usage by some sectors of the bicycle population have followed the introduction of compulsory helmet legislation6,7. (See Table 13, Appendix A)  It could be expected therefore that the introduction of compulsory helmet wearing on July 1 1992 in the ACT could have resulted in a similar change in cycle usage between the pre-helmet legislation (1991)counts and the post-helmet legislation (1992) counts.  It could also be expected that, if a change were recorded, cycle groups such as commuters, with higher pre-legislation helmet wearing rates than recreational riders, would be less affected than school and recreational riders, with lower pre-legislation wearing rates.  The data shows that cycle path flows fell more at weekends (52%), when there could be expected to be more recreational riders, than on weekdays (29%), tending to support the suggestion that the helmet legislation may have affected cycle usage.  Any effects could however, be masked by other factors such as weather.  The commuter peak period cordon counts (discussed below), which showed an overall increase in helmet wearing and a reduction in cycling to work of about 25% between 1991 and 1992, also tends to reinforce the view that, all other factors being equal (which they are not), the helmet legislation may have resulted in some reduction in cycle riding.  (The extent, if any, of that reduction is presently unknown).



By measuring differences in cycle activity, it is not possible to identify a causal link between helmet legislation and cycle activity.  That is, no information is available to identify the reason why fewer cyclists were counted in 1992 than 1991.



It is therefore not possible with the existing data to draw firm conclusions about the effect of helmet legislation on cycle activity in the ACT.



The long term effect of helmet legislation can only be assessed by identification of the causal link between the legislation and cycle activity, and then by undertaking long term monitoring.  It is suggested that further market research is undertaken, using the existing data base3 in order to identify the existence of such a link.



(c)	Statistical Significance of Apparent Changes in Cycle Activity.



Some preliminary analyses of variance were conducted on data from count stations B15, B21 and B24, in order to identify if significant difference could be detected between years or between weekday and weekend cycle volumes.



The above stations were selected because counts had been undertaken at similar times of the year at each station for the years 1984,85 or 86 and 1991 and 1992.



Table 15 shows that only in a few cases was a significant difference estimated between means.  These results derive from the very high daily flow variability, which may be masking any possible long term trends in cycle activity growth or decline.



It is necessary therefore to undertake further detailed tests in order to explain which possible factors account for the variance, before conclusions can be drawn about the success or otherwise of measures which have been taken to encourage cycling in the community.





5.2	Commuter Journey To Work



Data related to the peak period journey to work is shown in Table 2 for cycle traffic between Belconnen and City (Belconnen Way path), and between Tuggeranong and Woden (Athllon Drive path).  Tables 3 to 10 show the morning peak period cycle traffic to and through the town centres.



5.2.1	Intertown Commuting



Table 2 shows that about 200 cyclists ride along the Athllon Drive cycle path between Tuggeranong and Woden during the 1992 morning peak period, with around 150 riding between Belconnen and City along the Belconnen Way path.  Commuter traffic between Tuggeranong and Woden was measured on these paths to have decreased by about 8% between 1991 and 1992, but has increased by 37% between Belconnen and City.  This result tends to reinforce the trend which is displayed by the results of the commuter counts into and through town centres, which showed a small increase in cycling to Belconnen, with decreases at other town centres. (see below).  However, the sample size is very small, and variations could result from factors discussed earlier in this report.



5.2.2	Commuting to Towns



Tables 3 to 10 show the results of morning peak period cycle counts across cordons which were defined around City and each town centre.  The number and percentage of cyclists who commuted to and/or through each town centre in 1991 and 1992 is shown in figures 9 to 12.



It can be seen that there was (with one exception), a recorded decrease between 1991 and 1992 in the number of riders with destinations within each town centre, with an overall decrease of 225 riders (21%).  Only Belconnen recorded an (insignificant) increase in activity, with 4% or 8 riders more in 1992 than 1991.  Riding to other town centres decreased by between 32% (Woden) and 23% (City).



The explanation for these variations in cycle activity are likely to be related to one or a combination of factors, as discussed above.



The number and percentage of riders with destinations in the town centre, and those riding through the town centre to another destination is shown in Figures 11 and 12.  It can be seen that about one third of all cyclists ride through the town centre to other destinations, and two thirds complete their trip within the town centre cordon.  The proportion of cyclists who ride through the town centre varies significantly by town centre.  The variation is likely to result from differences in the location of each town centre within its urban area; the number of jobs within the town centre;  the location of schools close to but outside the town centre cordon, and the cordon location.  Figure 12 shows that the proportion of through traffic varies from between 7% (Tuggeranong) and 43% (Belconnen).  There is of course very little reason for cyclists to ride through Tuggeranong Town Centre, which is relatively isolated, and self contained, on the western edge of Tuggeranong, with Tuggeranong College located within the town centre.  Belconnen Town Centre on the other hand is centrally located in Belconnen and astride a major cycle route to Bruce employment area, Canberra University, Lake Ginninderra College and City.  Through trips in Woden Town Centre are lower (23%), because the cordon excludes the Callam Street through cycle path and Phillip College. Most north - south through trips were therefore excluded from the cordon.



5.2.3	Town Centre Cordon Crossings



Figures 2 to 5 indicate the main inbound crossing points on each cordon during the 1992 survey.  The following observations can be made:



(a)	City:  Inbound cordon crossings occur at all sectors, with the smallest proportion on the east side (Sectors 6 to 10: 11%), 30% entering from the south (Sectors 11 to 14), 15% from the west (riders would have originated from either the north or south), and the majority (44%) entering from the north.  Almost half of those exiting from the cordon did so on the west side (sectors 14 & 16), towards the ANU, with 17% exiting to the south (sectors 11,12,13), towards Commonwealth Avenue Bridge.



(b)	Woden:  56% of all inbound cordon crossings occur from the Callam Street cycle path (sector 5, 23%), and via the Melrose Drive underpass (Sector 20, 33%). The only other sector with significant inbound crossings occurs at the southern end of Phillip at Sector 12 (6%).  There are no significant concentrations of outbound crossing locations.



(c)	Belconnen:  The majority of inbound trips occurs from the north, with 37% of all inbound crossings at sectors 10 to 15.  A further 21% of inbound crossings takes place from the southeast (Sectors 1 to 5). Small numbers of cyclists cross at other locations, with 3% using the Coulter Drive underpass.  The 25% of crossings that enter at sector 9 on the cycle path at Coulter/Belconnen Way mostly exit at Benjamin Way (Sector 1).  A further significant number of outbound trips exit from the south east (sectors 2,3, 18%), indicating a significant through trip movement from north west to south east through the town centre.  Very few outbound trips cross the cordon on the east side at sectors 6 to 9, indicating few through trips to the east passing through the town centre.  It is likely that most of these trips use the bicycle path adjacent to Lake Ginninderra, which is excluded from the cordon.



(d)	Tuggeranong:  Virtually no cyclists ride through this town centre, with inbound trips divided between the three entry crossings in the proportion 48% from the north, 37% from the east, and the remaining 15% from the south.  It is expected that the proportion from the south and east will increase with increased development in southern Tuggeranong and completion of cycle path connections under Athllon Drive and through Monash central to Drakeford Drive.  Student through trips riding to Kambah High School will, from 1994, be attracted through the town centre from Bonython, via an underpass on Athllon Drive.





5.3	Cyclist User Characteristics



The surveys of cyclists conducted in November 1992 provided data on the proportion of student/non-student cyclists and the male: female ratio of riders, for different conditions.



5.3.1	Student/Non-Student Users.



The proportion of primary and secondary students to               non-student weekday commuters riding to and/or through the town centres in 1992 is shown in Figure 13. It can be seen that less than 10% of all cyclists crossing the town centre cordons were school students.  The only exception was Belconnen, where 15% of trips were made by students.  It was surprising that only 7 students (6% of all cycle trips) were recorded cycling to Lake Tuggeranong College in 1992 compared with 15% in 1991.  This may be due to a number of factors including weather and/or helmet legislation as discussed above.



The proportion of students using the Athllon drive and Belconnen Way cycle paths during the 1992 weekday morning peak periods was significantly higher at 30% of total cyclists on both paths.



The proportion of cyclists of primary and secondary school age who were recorded as recreational riders on the lakes cycle paths at weekends, were no higher than the proportion on cycle paths on weekdays, with only 27% being recorded, compared with 73% adult riders.  The highest proportion of young people were recorded at Lake Ginninderra (40%), with Lake Tuggeranong next highest at 36% and Lake Burley Griffin with only 24% of all recreational riders being of school age.  It is likely that young people prefer less structured recreational riding than that offered on lakeside cycle paths, and tend to use their bicycles to ride to friend's houses or for 'messing around'.



The Datacol market survey of cycling3, identified children under 14 years as representing 36% of the total population of 'regular' cyclists (a 'regular' cyclist was defined as one who made more than one cycle trip per fortnight).  From the limited data set reported here, it would seem that, with limited exceptions, school age children are under represented (as a proportion of the total 'regular' cycling population) on bicycle paths on weekdays and weekends.





5.3.2	Male/Female Cyclist Characteristics



The surveys investigated the male : female ratios for:



.	Adult commuters;

.	Students riding to school;

.	School age children riding for recreation, and

.	Adults riding for recreation.



The proportion of females in each group who cycle is shown in figure 14.  It can be seen that females are consistently under represented at all ages and for all trip types, with only about one third of all cyclists being female and two thirds male.  (This finding is supported by the Datacol survey, which showed that, apart from primary age children, which have equal male and female riding rates, females consistently ride less than males)3.



When disaggregated into trip purpose, it can be seen that female participation in secondary school and work trips is lowest, with only 18% of all riders being female.  This compares with almost 28% of primary school riders being female, and 30% of primary and secondary school age recreational riders being female.  The highest female participation rate occurs with adult recreational cycling, when almost 40% of cyclists were recorded as female.



When female recreational riding was further disaggregated, it was found that recreational riding around Lake Burley Griffin attracted up to 43% females, compared with only 25% at Lake Ginninderra and 18% at Lake Tuggeranong.  A suggested explanation for this disparity in participation rates is that the Lake Burley Griffin riders probably incorporate a larger proportion of tourists and visitors to Canberra than at the other two lakes, and that tourist and visitor female participation rates could be higher than local recreational riders, because of the likelihood that female tourists will be riding with a partner and/or family rather than individually.





5.3.3	Bicycle Helmet Wearing



The 1991 and 1992 surveys recorded helmet wearing for a number of different rider groups. These include:



.	Male and female adult commuters to and between town centres;

.	Male and female adult recreational riders;

.	Male and female primary and secondary school students riding to school;

.	Male and female primary and secondary age children on recreational rides;



Fig 15 shows the adult commuter and recreational helmet wearing rates for males and females.



Fig 16 shows the primary and secondary age children school and recreational helmet wearing rates for males and females.



It can be seen from Figure 15 that all adult helmet wearing rates in 1992 are uniformly high at between 85% and 88%.  There appear to be no significant differences between males and females, or between work and recreational trips.



Figure 16 demonstrates that children of primary school age tend to have a higher wearing rate than secondary age children, especially when riding to school, when almost all primary children wear helmets.  Child wearing rates are similar to adult wearing rates while recreational riding, but are significantly lower when secondary school students ride to school, when both males and females record wearing rates of around 73% and 79% respectively.



Few surveys of helmet wearing were undertaken before the introduction of compulsory helmet wearing legislation in mid 1992.  Evidence of helmet wearing was obtained however from the DATACOL survey of cyclists, which recorded self reported secondary school age and adult wearing rates of 73% for work trips, 41% for school trips and 42% for recreation trips3.



Helmet wearing rates in Sydney and Melbourne for the same period indicate similar increases in rates after introduction of the legislation compared  with before. (See Table 14, Appendix B).  Rates of wearing in Victoria and NSW were however generally not as high either before or after the legislation as those measured in the ACT.



Enforcement of Helmet Wearing



Following the introduction of legislation on 1 July 1992 to make helmet wearing compulsory, the following information on helmet enforcement was obtained from the Police and reported to the Legislative assembly in January 1993 (Question No 487)



.	No record is kept of the number of cautions issued to cyclists not wearing a helmet (It was however reported in the Canberra Times on 9 February 1993 that the Police had cautioned 69 school students during the first week of the 1993 school term as part of a traffic 'blitz').



.	19 adults and no children (under 18 yrs ) have been fined for non-compliance with the helmet law between July 1992 and January 1993.  By the end of April 1993, a total of 50 TIN's were reported to have been issued since July 19928.  A further 60 TIN's or summonses were issued and 90 cyclists cautioned in a two day 'blitz' in late June10.



It is suggested that the reason why no children have been fined for non-compliance with the helmet law is because TIN's cannot be issued to children. This results in offences having to be dealt with by summons and the offender appearing in court. The Police have advised that they are reluctant to allocate priority to undertake the paperwork necessary to process summonses for these offences5.



The issue of the requirements of the Children's Services Act, which effectively results in under 18 year olds rarely being charged with bicycle offences, was discussed in the "ACT Bicycle Strategy", and a recommendation made to have bicycle offences exempt from the Children's Services Act, to enable TIN's to be issued5.



5.3.4	Journey to Work Mode Split to Bicycle.



Assuming a participation rate of 85%, and no major changes to employment in the town centres between 1991 and 1992, the following mode split to the town centres by bicycle is estimated below:



Town Centre�Employment (1990)

Source ACTPA�Participating Employees = (85% * Empl)�No am peak cycle trips to town centre (1991)�mode split (1991)= (cycle trips/ participating employees��City�19,137�16,266�529�3.3%��Woden�11,700�9,945�195�2.0%��Belconnen�11,140�9,469�186�1.9%��Tuggeranong�4,350�3,698�160�4.3%��All towns�46,327�39,378�1,070�2.7%��

The National Bicycle Strategy1 has reported estimates of journey to work modal split to bicycle between 1.9% (1986 National average reported by the Bureau of Transport Economics) and 7%.  The Australian Bureau of Statistics 1991 Census reported a journey to work mode split to bicycle of just under 2% for all Canberra9  The DATACOL market survey of bicycle use in Canberra reported 14,200 persons over 15 years "regularly" riding to work ("Regular" was defined as at least once per fortnight3).  This estimate converts to a modal split of about 6%, based on the assumption of an 85% work participation rate, and a reported ridership frequency of 6.61 trips per fortnight for "regular" work cyclists (See DATACOL Figure 2 and Table 43).  The differences between the surveyed mode split to town centres and the estimated mode split from the market survey can be explained by the following:



.	Surveys were undertaken at different times of the year which could reflect different cycling levels.  For example, the ABS Census is usually recorded in mid winter, which is traditionally a period of low bicycle activity in Canberra, whereas the Datacol Market Survey was conducted between April and June, when weather conditions are usually more conducive to cycling.



.	Only a proportion of work trip cyclists have destinations within the town centres. (See Datacol Table 5).  The mode split of those cycling to work outside the town centres would need to be about 7% (ie similar to that reported in some other cities), or about twice as high as those who ride to the town centres;



.	The number of employees in each town centre may be overestimated, because of increased levels of unemployment, which would result in an underestimated level of mode split to bicycle.  (There is some evidence from the 1991 ABS journey to work census, that the ACTPA employment estimates may not be accurate);



.	Employment estimates include part timers and casual workers, and will tend to overestimate employee peak period commuters, resulting in an underestimate of modal split when calculated from am peak period cycle counts;



.	Respondents to the DATACOL survey3 may have overestimated the self reported frequency of bicycle use by the 'regular' riders, which would tend to overestimate the mode split.



It seems likely therefore, that the journey to work mode split to bicycle in Canberra lies within the range 2% to 6%, with the lower percentage occurring in winter and the higher in summer.





5.4	Comparative Bicycle Activity in Victoria and New South Wales



Reports of bicycle activity in Victoria and New South Wales show that, for the periods before and after introduction of helmet legislation, there was no overall change to cycling in Victoria6, and an average reduction of 26% in NSW7.  These results hide significant differences in cycling groups, with both reports being cautious in attributing all the changes to cycle activity to the helmet legislation.  The results are summarised in Table 13, Appendix A.
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APPENDIX  A:  DATA TABLES

�TABLE 1 - Average Weekday and Weekend Bicycle Traffic on Bicycle Paths in Canberra (1984 to 1992)



STATION�LOCATION�WEEKDAY / WEEKEND�1984�1985�1986�1991�1992��B05�Woden�WD����597�355����WE����240�95��B08�Woden�WD���502�250�146����WE���361�206�66��B12�N Canberra�WD����499�303����WE����329�157��B14�Woden�WD�365��357�314�263����WE�279��270�141�85��B15�S Canberra�WD�467��631�521�436����WE�459��898�588�371��B17�N Canberra�WD�287���387�249����WE�198���161�126��B20�S Canberra�WD�309�371��391�305����WE�313�539��370�224��B21�Belconnen�WD��290�200�403�237����WE��400�490�481�182��B22�Belconnen�WD��231�198�138�201����WE��430�338�199�171��B24�N Canberra�WD�279��355�424�288����WE�488��566�539�251��B25�Belconnen�WD��309�170�286�175����WE��350�136�189�41��B26�Woden�WD��256�289�271�175����WE��540�319�292�157��B32�Belconnen�WD����599�524����WE����263�140��B33�Woden�WD����123�120����WE����151�147��B34�Tuggeranong�WD����198�120����WE����128�66��B35�Tuggeranong�WD����68�54����WE����47�30��B37�Tuggeranong�WD����203�123����WE����93�79��B38�Belconnen�WD����298�179����WE����174�77��B39�Belconnen�WD����138�143����WE����170�95��B41�Belconnen�WD����475�245����WE����320�106��B43�N Canberra�WD����246�184����WE����151�64��B46�Woden�WD����29�27����WE����33�18��B50�Woden�WD����432�324����WE����231�128�����������Note:	1. All surveys were undertaken between mid October and mid March

	2. 1991 and 1992  averages are based on seven days data.

	3. 1984, 85 and 86 averages are based on 10 to 20 days data.

	4. 1991 counts undertaken in early November-average 9.2 hrs sun per day with 6 rain days.

	5. 1992 counts undertaken in early December - average 6.7 hours sun with 13 rain days

	6. Count Station locations are shown on Figure 1

�

TABLE 2:	Weekday Morning Peak Period Bicycle Path Volumes near Athllon Drive and Belconnen Way (1992 and 1993)



1.	Athllon Drive, 100 metres north of Sulwood Drive. (0700 - 0930)



AGE GROUP�DATE�MALE (No)�FEMALE (No)�TOTAL (No)�WEARING HELMET (No)�WEARING HELMET (%)��Primary�27/2/92�37�8�45�41�91���9/2/93�0�0�0�0�0����������Post Primary�27/2/92�174�25�199�149�75���9/2/93�167�18�185�177�96����������All�27/2/92�211�33�244�190�78���9/2/93�167�18�185�177�96��









2.	Belconnen Way, between Haydon Drive and Bindubi Street (0700-0930)



AGE�DATE�MALE (No)�FEMALE (No)�TOTAL (No)�WEARING HELMET (No)�WEARING HELMET (%)��Primary�27/2/92�15�18�33�29�88���11/2/93�10�6�16�16�100����������Post Primary�27/2/92�98�26�124�83�67���11/2/93�132�38�170�155�91����������All�27/2/92�113�44�157�112�71���11/2/93�142�44�186�171�92��

�









TABLE 11:	Number and Percentage of Cyclists Wearing Helmets for Recreational Trips, by Age and Gender (1993)



AGE�HELMET�MALE (No)�MALE (%)�FEMALE (No)�FEMALE (%)�ALL (No)�ALL 

(%)��Primary�Helmet�47�100�15�94�62�98���No Helmet�0�0�1�6�1�2���Total�47�100�16�100�63�100�����������Secondary�Helmet�46�85�23�100�69�90���No Helmet�8�15�0�0�8�10���Total�54�100�23�100�77�100�����������Adult�Helmet�223�90�149�93�372�91���No Helmet�24�10�12�7�36�9���Total�247�100�161�100�408�100�����������All Ages�Helmet�316�91�187�94�503�92���No Helmet�32�9�13�6�45�8���Total�348�100�200�100�548�100��

Note:	1. Survey date: Sunday 24 January 1993

	2. Period: Approximately three hours around midday.

	3. Weather: Dry with intermittent sunshine and cloud

	4. There were no significant differences in helmet wearing rates between locations.

	5. Survey locations:

-	Lake Tuggeranong behind Lake Tuggeranong College

-	Lake Ginninderra on bridge crossing into John Knight Memorial park

-	Lake Burley Griffin between Acton Ferry Terminal and Albert Street.

�















TABLE 12:	Number and Percentage of Cyclists Wearing Helmets for School Trips, by Age and Gender (1993)



AGE�HELMET�MALE (No)�MALE (%)�FEMALE (No)�FEMALE (%)�ALL (No)�ALL 

(%)��Primary�Helmet�103�98�43�98�156�98���No Helmet�3�2�1�2�4�2���Total�106�100�44�100�160�100�����������Secondary�Helmet�191�73�44�79�235�74���No Helmet�72�27�12�21�84�26���Total�263�100�56�100�319�100�����������All Ages�Helmet�294�80�87�87�381�81���No Helmet�75�20�13�13�88�19���Total�369�100�100�100�469�100��

Note:	1. Survey date: 9 February to 4 March 1993

	2. Period: 0800 to 0900.

	3. Weather: Fine

	4. Survey locations:

-	Isabella Plains Primary School

-	Holy Family Primary School

-	Canberra High School

-	Daramalan College

-	Melrose High School

-	Marist College



�TABLE 13:	Changes to Levels of Bicycle Activity in Victoria and NSW Before and After Introduction of the Helmet Legislation.



CYCLIST TYPE�SYDNEY (Change from 1991 to 1992) *�Melbourne (Change from 1987 to 1991) +�Melbourne (Change from 1991 to 1992) +��Adult Commuter�-16%�+75%�-19%��Adult recreation�not available�+28%�+61%�������Child pri-school�-25%�+14%�-35%��Child high school�-53%�-8%�-42%��Child recreation�-20%�-37%�+15%�������Overall�-26%�0%�-6%��Notes:

1.	* Reference 7 Table 9

2.	+ Reference 6 Table 1, 2

3.	ACT showed a reduction of between 25% and 29% for commuters, between 1991 and 1992.

4.	ACT showed a reduction of about 52% for recreation cyclists, between 1991 and 1992.

5.	Helmet legislation was introduced in the ACT for all riders on 1 July 1991.

6.	Helmet legislation was introduced in Victoria for all riders on 1 July 1990.

7.	Helmet legislation was introduced in NSW for riders over 16 years on 1 January 1991, and for all riders on 1 July 1991







TABLE 14:	Changes to Helmet Wearing Rates in Victoria and NSW Before and After Introduction of the Helmet Legislation



CYCLIST TYPE�SYDNEY              (% change) *�MELBOURNE      (% change) +�ACT 

(% change)��Adult Commuter�46 - 92�31 - 83 (Table 20)�73 - 87��Adult recreation�32 - 77�na - 80 (table 22)�42# - 85�������Pri-school age school trip�77 - 92�68 - 91 (Table 13)�na - 97��Pri-school age recreation trip�48 - 75�44 - 70++ (Table 12)�na - 87�������Sec-school age school trip�18 - 45�12 - 56 (Table 13)�41 - 75��Sec-school age recreation trip�19 - 52�44 - 70++ (Table 12,13)�42# - 90��Notes:

1.	* Reference 6 Figure 2

2.	+ Reference 7

3.	++ Includes children < 16 yrs (generally younger children had higher wearing rates than older children).

4.	# Includes all riders >15 years.

5.	na - not available.

6.	Pre legislation helmet wearing rates are mostly self reported3�

TABLE 15:	Results of Tests for Significance between Mean Bicycle Volumes measured in Different Years and during Weekdays and Weekends



�B15����B21����B24����Year�WD��WE�Year�WD��WE�Year�WD��WE��1984�487��459�1985�210��452�1986�355��544���������������1991�521��588�1991�403��481�1991�424��539���������������1992�436��371�1992�237��182�1992�288��251���������������mean 84,91,92�484��465�mean 1985�210��452�mean 86,91,92�355��501��signif 84,91,92�no��no�signif 85,91,92�yes��no�signif 86,91,92�no��no��signif 91,92�no��no�signif 91,92�yes��no�signif 91,92�no��no��signif WD/WE 84,91,92��no��signif WD/E 85��yes��signif WD/WE 86,91,92��yes���

�









APPENDIX  B:  FIGURES




Figure 1 - ACT Bicycle Counting Stations and Town Centre Cordons


Figure 2 - ACT Bicycle Counting Stations: 
Canberra
 
City



Figure 3
 - ACT Bicycle Counting Stations: 
Woden Town Centre



Figure 4
 - ACT Bicycle Counting Stations: 
Belconnen Town Centre



Figure 
5
 - ACT Bicycle Counting Stations: 
Tuggeranong Town Centre
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APPENDIX  C:  METEOROLOGICAL RECORDS FOR SURVEY PERIODS
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�Average Weekday Bicycle Volumes on Bicycle Paths in Canberra (1984 - 1992)
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