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Abstract  

In the past few decades much research has been conducted on the increasing numbers 
of commuters taking up cycling to work.  This modal shift has been encouraged by 
pro-cycling policies to increase the attractiveness of cycling and the construction of 
new cycling infrastructure.  In Dublin, several policies have been applied such as a 
bike rental scheme, bicycle-purchasing schemes, reducing speed limits and the 
construction of segregated cycle lanes to promote cycling.  This paper seeks to 
examine what, if any, impact these policies have had on cycling rates in Dublin.  This 
paper compares census data from 2006 and 2011 to determine how cycling rates have 
changed and if the demographics of cyclists have changed in the city. The results 
presented in the paper show that cycling rates have increased in Dublin and that a 
greater percentage of females, those in higher age and socio-economic groups are 
cycling to work on a regular basis.  The analysis presented in this paper identifies 
groups of individuals that have recently shifted to cycling to work, by identifying who 
these people are, policymakers can tailor strategies to target these groups to encourage 
others in these groups to take up cycling.  
 
1. Background and Introduction   
 
Dublin is the capital city of Ireland and has a population of 1.2 million (CSO, 2012).  
The topography of the city is relatively flat which makes it an ideal candidate city for 
cycling.  Dublin has a mild climate with on average 61mm of rain per month.  This 
compares with 64mm in Amsterdam, 44mm in Copenhagen and 78mm in Freiburg, 
all cities with a traditional reputation of being the most cycle friendly cities in the 
world (World.Climate.com, 2012).  Given the climate and topography of Dublin it is 
an ideal candidate for improving growth in cycling rates.  

Since 2008, there has been a concerted effort in Dublin to improve the image 
of cycling in the city and to increase the modal share of cycling. These policies are 
discussed in the next section. Internationally, several authors have written about 
increasing the modal share of cycling.  A growing literature in the area points to 
several factors that are responsible for the growth of the mode share of cycling. 
Pucher and Buehler (2006) in a comparison of cycling rates between the United States 
and Canada cite increased car ownership costs, safer cycling environments and 
investments infrastructure as factors responsible for higher rates of cycling in Canada 
compared to the United States.  Pucher et al (2011a) conducted a similar study 
comparing Sydney to Melbourne. In Melbourne, the authors found that cycling rates 
were twice those experienced in Sydney.  The authors attribute this to climate, 
topography and infrastructure for the difference in cycling rates.  However the study 
also cites public advocacy of cycling in Melbourne as one of the reasons for the 
growth of cycling in the city.  

Pucher et al (2011b) examine the increases in cycling in North America over 
the past two decades.  The authors find that while cycling rates to work have grown, 
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the most substantial increases were shown to have happened in cities that have 
actively promoted the mode and have invested in cycling infrastructure. Numerous 
studies have shown that cyclists have a better perception of cycling than non-cyclists 
(Caulfield et al, 2012; Lawson et al, 2012; Gatersleben and Appleton, 2007).  

Other studies have examined the propensity to cycle using large datasets. 
Vandenbulcke et al (2011) used data from the 2001 census in Belgium to determine 
what factors impacted upon cycling rates.  This study found that several factors 
including town size, demographic characteristics impacted upon the propensity to 
cycle.  Wardman et al (2007) used data from the National Travel Survey in the UK to 
determine what policies could increase the potential to cycle to work.  The results of 
this study found that improved on-route facilities and financial incentives would 
increase the numbers who cycle on a daily basis.  McMillan (2007) examines the 
potential of children to use non-motorised modes of transport to travel to school using 
census data from the USA.  The author used the data to determine what factors 
influence the propensity to use these non-motorised modes of transport and found that 
urban form played a large part in the decision to use one of these modes of transport.  

The literature shows several examples of positive interventions that can be 
conducted to improve cycling up take in urban areas. A consensus is being reached in 
the literature that shows that a two-pronged approach of segregated infrastructure and 
behavioral change is required to encourage individuals to cycle to work on a regular 
basis.   The results presented in this paper show how the bundle of policies 
implemented in Dublin have been used to improve cycling.  While the data used in 
the study cannot single out the impact of any one single intervention, the findings do 
show how cycling in the city has increased and how the demographics of those that 
cycle to work has changed.  The paper contributes to the field of research by showing 
how Dublin, a city with a traditionally low cycling base has changed to a city with 
increasing numbers of cyclists.   

The research objectives of this paper are to examine how cycling patterns have 
changed in the two census periods examined in the paper and to ascertain how the 
demographics of cyclists have changed in Dublin.  To determine what changes have 
happened in cycling in the city, a multinomial logistic regression model was estimated 
to show the relationships between a series of variables and increases in cycling rates.   
By identifying those groups that have switched to cycling recently it is aimed to 
identify  those  that  are  ‘near  market’  or  in  other  words, those most likely to switch to 
cycling. This will then allow policymakers to tailor solutions, campaigns and other 
interventions at these groups to encourage more people to take up cycling.     
 
2. Policy Interventions to Improve Cycling in Dublin  
 
This section of the paper describes the different policy interventions in Dublin to 
encourage cycling under five headings.  When encouraging cycling, like any other 
mode of transport, it requires the use of push and pull factors making cycling seem 
more attractive and other modes less attractive (Rietveld and Daniel, 2004).  The 
policies described in this section of the paper describe mainly the push factors used in 
Dublin to achieve a modal shift to cycling.  
 
2.1 Financial Incentives  
Financial incentives have often been used as a policy measure encourage effective 
sustainable modal shift.  In Ireland one such policy was the introduction of tax-free 
loans to purchase bicycles.   Caulfield and Leahy (2011) examined how individuals 
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that purchased bicycles under the tax-free loan system in Ireland had used their 
bicycles.    The  findings  of  the  study  showed  that  48%  individuals  that  hadn’t  owned  a  
bicycle in over seven years were now cycling on a weekly basis and the main reasons 
for this take up in cycling was attributed to health benefits and the flexibility of the 
mode.   
 
2.2 Infrastructure provision and traffic calming  
One of the barriers to cycling is a perceived poor safety record. Cycling in Dublin is 
generally perceived as unsafe by both experienced cyclist and non-cyclists, but the 
increased provision cycle lanes may change this perception (Lawson et al, 2012).  
Caulfield et al (2012) also found that the provision of segregated cycle lanes in 
Dublin can change the perception of safety and further increase the attractiveness of 
cycling in the city. To improve the safety of cyclists and the attractiveness of the 
mode, over 120 km of cycle lanes have been constructed in Dublin since 1990, 25 km 
of which are off-road cycle tracks (Dublin City Cycling, 2012). In tandem with the 
introduction of this new cycling infrastructure, Dublin City Council has introduced 
traffic calming measures by introducing 30 km speed limits in the city centre.  The 
city council has also constructed a freight tunnel in the city called the Dublin Port 
Tunnel.  The tunnel, opened in 2006, extends for 5.6km and connects the Port of 
Dublin with the outer motorway.  Prior to the tunnel opening in 2006 heavy goods 
vehicles   (HGV’s)  would   have   had   to   travel   through   the   city centre. Since opening, 
any HGV with five or more axels has been banned from the city centre. The 
construction of the tunnel has removed largest vehicles from the streets of Dublin city 
making it a more attractive place to walk and cycle.   
 
2.3 Promotion  
One of the key elements encouraging modal shift in Dublin has been though the 
promotion of cycling.  One of the largest promotions is an annual national event 
called Bike Week.  Bike Week has been running since 2009.  During the week several 
events happen in Dublin such as several planned family cycles, removing traffic from 
streets, bicycle repair clinics, talks and several events at schools to encourage children 
to cycle (Bike Week, 2013). To encourage children to walk and cycle to school an 
initiative  called  “Safer  routes  to  school”  was launched in 2000 (Dublin Transportation 
Office, 2005).   In 1996, just 1.3% of all school children (aged between 5 and 12) 
cycled to school (CSO, 2011). To increase this number, the safer routes to school 
initiative worked with schools, teachers and students to demonstrate the benefits of 
walking and cycling to school. In 2006, 1.8% of school children in this group cycled 
to school and this improved to 2.4% in 2011 (CSO, 2011).  These figures are modest, 
but show a movement in a more sustainable direction.  
 
2.4 Share Bicycle Scheme  
Dublin, like many other international cities, has introduced a shared bike scheme 
called Dublin Bikes. In 2011, the year the data in this paper was collected, there were 
44 Dublin Bikes stations in the city, housing 550 bicycles. The scheme has been very 
successful with over three million trips recorded in the first three years (Dublin Bikes, 
2012). Research into the usage of the scheme has shown the trips made using the 
scheme are commuting trips and that prior to the introduction of Dublin Bikes the 
majority  these  trips  were  made  by  walking  or  public  transport  (O’Neill  and  Caulfield,  
2012).  Due to the success of the initial stages of the scheme it is planned to increase 
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the number of stations from 44 to 102 and increase the number of bikes to over 1,500 
(Dublin Bikes, 2013).  
 
2.5 Policy and political support  
One of the keys to the success of any transport initiative is policy and political support.  
Cycling in Dublin and in Ireland has and continues to have both political and policy 
support.  In 2009, the Irish Department of Transport set out ambitious targets for 
increasing cycling from a base of less than 2% in 2009 to 10% of all trips by 2020  
(Department of Transport, 2009a). It has still yet to be seen if these targets can be 
realised. In the same year the Department of Transport launched the first national 
cycle policy framework document, which pledged government support for cycling 
and promised the appropriate funding to deliver the strategy.  Policymakers have also 
sought to support the design of cycling lanes, junctions and other facilitates by 
publishing the first design standards document for cycling in Ireland (National 
Transport Authority, 2011).  This document is seen as a large step forward in the 
design of coherent and continuous cycle lanes in Ireland.   
 
3. Methodology  

3.1 Data  
The data used in this paper is taken from the 2011 and 2006 census of Ireland (CSO, 
2011, 2006).  The data examined  in  this  paper  represent   individual’s  regular   trips   to 
work; by the mode of transport they state that they use the most often.  While this data 
is not ideal, especially when examining cycling, due to the seasonal variations in 
cycling, it is the only data source available in Ireland that can compare changes in 
modal share over time.   The data set has 1.8 million individuals work trips in 2006 
and 1.7 million individuals work trips in 2011, in Ireland.  The data provided from the 
Irish census is for all individuals resident in Ireland and the data is provided at an 
individual level (which is anonymised). The data analysed in this paper relates to all 
those individuals that are in employment at the time of the census. This makes the 
data used in this research more robust than that used in other countries, as it is not a 
sample of the population.  It should be noted that the results presented in this paper 
relate to the commute to work.  Typically these trips account for a quarter of all trips 
(CSO, 2009).  
 
3.2 Model formulation  
In order to determine the factors that have impacted upon the growth in cycling in 
Dublin a multinomial logit regression model was estimated.  While it would have 
been ideal to analyse the data using a spatial multivariate model, the dataset provided 
did not allow for this, as it was not possible to match records from each dataset.  
Therefore the matching took place using the electoral districts as shown in Figures 3 
to 5 below. The dataset has been segmented into three groups: areas that have seen an 
increase in cycling, those that have seen a decrease and those that have experienced 
no change. A multinomial logistic regression analysis was used to examine the 
relationships between cycling rates and several demographic factors.  The regression 
takes the following format:  
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Equation 1 

logit(p) = log p
1 p

= a+  I + T + e  

where p is the probability that the event occurs (in this case that a person lives in an 
area with no change or an increase in cycling), βI is the set individual specific 
characteristics (such as age and gender), δT is the set of transport characterises (such 
as departure time and travel time) and e is a random error term.  The variables used in 
the model are defined in Table 1.  When interpreting the values in Table 1 for 
departure time, travel time in the census respondents are asked to provide information 
on their usual departure time and travel time, so these values may vary.  

<< TABLE 1 >> 

4. Results  

This section of the paper presents the results of the analysis undertaken on the census 
data. To put the results from Dublin in the past five years into context, Table 2 
presents the Census results from 1986 to 2011 for the three largest cities in Ireland. 
Cork, the Republic of Ireland’s second largest city (population 198,000) and Galway, 
the third largest city (population 93,000) are examined.   The results show that Dublin 
has the greatest share of workers cycling to work in Ireland.  The results show that in 
Dublin while the 2011 modal share of cyclists has dropped compared to the results in 
1996, the absolute number of cyclists has increased.  Lawson et al (2013) presents a 
detailed analysis of non-motorized trips in Irish cities and gives context as to how 
Dublin compares to other Irish cities.  

<<TABLE 2 >>  

Figure 1 presents the results from the COPENHAGENIZE index from 2013 
(COPENHAGENIZE, 2013). The index created by looking at thirteen different 
criteria such as bicycle facilities and infrastructure, cycle sharing schemes, modal 
increases since 2006, perceptions of safety and advocacy.  These criteria are produced 
in an index with a maximum score of 100.   The results presented in Figure 1 show 
Dublin has a score of 60 and is ranked 9th, this is an increase from the score of 58 that 
it received in 2011 (COPENHAGENIZE, 2013).   These results show how the city is 
improving its international reputation as a cycling friendly city and the authors of the 
index state: “Dublin is the Great Bike Hope among Emerging Bicycle Cities”  
(COPENHAGENIZE, 2013).  

<<FIGURE 1>> 

The first set of results presented in this section examines the rates on increasing cycle 
traffic in Dublin. Dublin City Council conducts an annual cordon count of traffic 
entering the city in the month of November.  Figure 2 presents the growth in 
percentage share of cycling from 2006 to 2011.  These percentages represent the total 
share cycling as a percentage of total modal share.  The results show that since 2006 
there has been a steady increase in the number of cyclist entering the city.  When 
interpreting these results one should be aware that these counts are conducted in 
November, and as such the cycling numbers at this time of year would be lower than 
in other months due to the poor weather at this time of year in Dublin.  
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<<FIG 2>> 

 
The results presented in the following figures refer to the percentage modal share of 
cycling for trips to work. Figures 3 and 4 present the percentages of modal share of 
cycling in Dublin in 2006 and 2011 respectively.  The figures show that between the 
two time periods that there has been an increase in those cycling to work.  Figure 5 
shows the percentage change in modal share of cycling in Dublin. The change in 
cycling is represented by overall changes in each electoral district in the city. The 
findings show that substantial changes have occurred in the city in the period 2006-
2011.  The results show that in the city centre cycling has increased its modal share in 
some areas by as much as 10%. The results also show the areas of greatest decline in 
cycling have occurred in the south west of the city. Figure 5 also shows that the 
growth in cycling has mainly occurred in the specific areas close to the city centre and 
many areas have seen little or no growth in cycling and some areas have seen a 
substantial decline in cycling.  
 
<<FIG 3>> 
 
<<FIG 4>> 
 
<<FIG 5>> 
 
Table 3 below shows the differences between modal shares from 2011 to 2006 in 
Dublin, Cork and Galway.  The findings show that while Dublin has experienced a 
1% increase in cycling it has also experienced a 1% fall in walking to work.  The 
results also show that over 50% of those traveling to work do so by car and alone.  
The results from Cork and Galway show that from 2006 to 2011 the percentage modal 
share of those cycling did not change. Interestingly, in all three cities the research 
examined the numbers walking to work decreased and the percentage of those driving 
alone to work in Cork and Galway increased.  When comparing Dublin to the two 
other cities, it can be seen that Dublin has experienced larger growth in cycling 
numbers. Whilst Dublin has not managed to reduce the percentage of those driving 
alone to work, the numbers of those driving alone to work in Cork and Galway 
increased.   

While this increase in cycling is nowhere near as close as the successes in 
cities like Seville, it shows how Dublin is a city in transition and how policies have 
been effective in increasing modal share.  It should also be noted that the results from 
Table 3 show that perhaps the modal shift to cycling has been at the cost of other 
sustainable modes of transport such as walking or taking public transport as the 
numbers of those driving to work alone remain static.  
 
<< TABLE 3 >> 
 
Table 4 presents the results for the changes in a number of demographic and trip 
characteristics of those cycling between 2006 and 2011 for Dublin, Cork and Galway.  
The first set of results look at the changes in the gender profile of those cycling in 
each of the cities.  The results show that in each of the cities a greater share of females 
cycle to work on a daily basis.  The age of cyclist displays a trend across all three 
cities with a decline in those in the 15-24 age group cycling and an increase in those 
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cycling in the 35-44 and 45-54 age groups.  The third set of results presented in Table 
4 relate to departure time.  The results from those in Dublin show that a higher 
percentage of cyclists were departing later to work. A similar trend was found in Cork 
and Galway, however to a lesser extent compared to the Dublin results.  The results 
for socio-economic groups show that in each of the cities examined, more individuals 
in higher socio-economic groups such as employers and managers and higher and 
lower professionals. The results for changes in the shares between the socio-economic 
groups show similar trends in increases and decreases in similar groups.  The final set 
of results presented in Table 3 relate to changes in travel time for cyclists in each of 
the cities examined. The results for travel time show that on average in each of the 
three cities that travel times by bicycle increased.   

 
<< TABLE 4 >> 
 
 
Table 5 presents the results from the multinomial logit models.  The model compares 
areas with no changes in cycling and increases in cycling to areas that experienced a 
decrease in cycling. The first set of results examined in Table 5 show the variables 
that represent gender.  The coefficients estimated for female were shown to be 
negative and significant.  While there has been an increase in cycling amongst 
females, one would still expect a negative coefficient for the female variable 
indicating that males are still more likely to cycle compared to females.  The results 
for age show that individuals living in areas with increases in cycling are more likely 
to be aged 35-54. This result mirrors with the results presented in Table 4, this finding 
suggests that while those in the 35-44 and 45-54 age groups are more likely to cycle, 
more work needs to be done in these areas with growth in cycling to encourage those 
in the younger age groups to cycle.  The model results for car ownership show that 
those living in areas with no change in cycling were more likely to own more than 
one car, whereas those living in areas with an increase in cycling were shown to be 
most likely to have only one car per household.   This result suggests that the areas 
with the highest growth in cycling are areas with fewer cars available.  
 The results for departure time show that those living in areas with an increase 
in cycling were found to have later departure times than those living in areas with an 
increase in cycling.  This finding demonstrates that those individuals living in areas 
with increases in cycling numbers will have more time to spend at home before 
departing to work.  The results for travel time show that in the areas with no change in 
cycling numbers that the travel time coefficients are all negative.  This indicates that 
individuals’   living in areas is more likely to have journey times greater than 31 
minutes.  The final set of coefficients presented in Table 5 represent the socio-
economic grouping of individuals.  The results show that those living in areas with an 
increase in cycling are marginally more likely to be individuals in the higher socio-
economic groups such as employers and managers and higher and lower professionals.  
This trend corresponds to the other results presented in the paper and shows the 
growing trend in the results showing that those in the higher socio-economic groups 
have begun cycling to work in between the two time periods.  The results presented in 
the model attempt to demonstrate the characteristics of the groups in the different 
areas examined and to ascertain which individuals have taken up cycling and to 
identify those that are likely to start cycling.   
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<< TABLE 5 >> 
 

5. Discussion and Conclusions  

One of the key findings of this research is that while some of the policies for 
encouraging cycling seem to be effective, perhaps more targeted policies should be 
adopted to reach those on the verge of switching to cycling as their main mode of 
transport.  A similar study conducted in the UK to determine the success of a cycling 
policy launched in 1996 to double the amount of cycling Gaterslben and Appleton 
(2007), concluded that more targeted approaches are needed to encourage modal shift 
to cycling and that there was no one size fits all policy.   This is what is seen in this 
paper. 

The results presented in this paper show a city in transition from a low cycling 
base to a city that embraces cycling as a sustainable and viable alternative to 
mechanised modes of transport.  Dublin is a comparable to many other global cities 
and the lessons learned in Dublin could be applied in many other cities.  While the 
analysis presented in this paper can’t pinpoint any single measure as being 
responsible for the modal shift towards cycling, it does show the effectiveness of the 
package of measures used in Dublin.   

The findings of the paper show that the growth in cycling has been rather 
focused upon the city centre area and many areas show no increase or a decline in 
cycling.  This increase in the centre of Dublin perhaps is a result of the majority of 
investment in cycle infrastructure and the lowering of speed limits has focused in this 
area. It should be also noted that the bike share scheme is only operational in this city 
centre area. 
 One of the key findings of the paper is the identification of the changes in 
demographics in cyclists in the city.  A key target group to target to take up cycling 
are females and those in with higher incomes that have car availability.   The results 
in this paper show that there has been a 5% increase in females cycling to work and a 
substantial increase in the numbers in the higher professions cycling to work on a 
regular basis.   
 As discussed in the paper, Dublin has introduced several policies to promote 
cycling over the past five years. The findings in this paper point to the success of the 
envelope of measures used in Dublin have achieved some modal shift towards cycling. 
To some extent the research the research presented does underestimate the levels of 
cycling happening in the city, as it doesn't look at non-work trips.   
 Dublin, unlike other European cities has a lower cycling base and the rates of 
non-mechanised mode share were comparable with North American cities.  However, 
Dublin has made substantial strides to become a cycling friendly city and to have 
cycling as a viable alternative to mechanised modes of transport.  Lessons can be 
learned from the study presented in this paper for other cities both in Europe and 
North America on how take up and the attractiveness of cycling can be changed with 
a mix of new infrastructure provision and promotion of cycling.  
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