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ABSTRACT 
Cycling and public transport are often considered to be two distinct transport modes. Bicycle use is 
popular for short trips in urban environments due to the accessibility that cycling offers as a 
personalised transport mode. However, with an increase in distance, public transport becomes 
more attractive due to its higher speed and capacity. The issue with considering both cycling and 
public transport as distinct transport modes is that their effectiveness is constrained by the very 
things that enable their success. Evidence from the Netherlands suggests that instead of being 
considered as individual transport modes, cycling and public transport should instead be 
considered as individual parts of a singular system due to the complementary nature of cycling and 
train based public transport.  
 
Through undertaking a series of case-studies (Amsterdam, Auckland and Wellington) this paper 
investigates how this system, termed the bike-train system, can be implemented in the New 
Zealand context to provide a viable alternative to private car use for longer trips in urban areas.  
The findings from these case-studies identified that the implementation of the bike train-system can 
be associated with the following benefits: a significant increase in the size of train station 
catchments resulting in increased network efficiency, an increase in the accessibility of train based 
public transport and an increase in bicycle use and the normalisation of cycling as part of a 
transport journey.   
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INTRODUCTION 
Transport systems have a fundamental function in shaping our urban environments and dictating 
how these areas will cope with future growth. This, along with the increasing concern surrounding 
Climate Change and a dependence on fossil fuels has helped shift policy towards favouring public 
transport and cycling as desirable transport modes to create liveable cities and ensure a 
sustainable future. Despite this desire, the private motor vehicle currently has the competitive 
advantage as the transport mode of choice in the urban environment.   
 
This is due to the perceived and real advantages that the car has over other modes of transport 
with regards to transport accessibility and efficiency. 
 
The real advantage associated with car use is due to the individual accessibility or the ‘door to 
door’ service it offers whilst the perceived advantage relates to the efficiency of the car journey 
compared to other transport modes. Regarding other modes, walking and cycling offer a higher 
level of accessibility when compared to car use but are slower over longer distances (for walking 
over 1km and cycling over 5km). As public transport operates on fixed routes it is less accessible 
than other transport modes, particularly when compared to the car (de Stasio et al, 2011). To 
overcome these accessibility constraints, the use of multiple public transport modes (bus and train) 
or the combination of active and public transport is often promoted (de Stasio et al, 2011).  
 
Traditionally, this integration of modes has been considered from the multi-modal perspective 
where each mode is considered to be an individual journey as part of a longer multimodal trip chain 
(de Stasio et al, 2011). Under this perspective a hierarchical structure of transport modes is formed 
where the access/egress modes are considered to be supporting forms of transport whilst the 
mode used for the longest trip segment is considered to be the main or dominant mode. Based 
upon this structure the integration of transport modes is based around facilitating the transition 
between modes (for example the provision of bicycle parking at railway stations) rather than 
understanding how the strengths of different modes can be combined to increase the overall 
efficiency of the transport system (Kager, 2016).  In order to do so it is necessary to consider 
bicycle and public transport use as equal parts of an integrated transport mode.  
 
This paper intends to introduce the key concepts underpinning the bike-train system along with 
illustrating how it could be introduced into the New Zealand context. In order to achieve this, the 
paper takes on the following structure; 
 

 Section One (this section): introduces the bike-train system and the key concepts 
surrounding its use 

 Section Two: positions the bike-train system as a transport mode and provides an 
overview of the modes characteristics 

 Section Three: discusses how the system is used in the Dutch context  

 Section Four:  explores the benefits of introducing the bike-train system into New Zealand 
through looking at Auckland and Wellington case studies. 

CHARACTERISTICS OF THE BIKE-TRAIN MODE 
In Figure 1 the bicycle-train mode is positioned to reflect the modes accessibility and functional 
speed in comparison to other transport modes. This identifies four things; firstly, the coupling of the 
bicycle to the train increases the door to door accessibility of train travel whilst coupling the train to 
the bicycle increases both the spatial reach and effective speed of the bicycle. Secondly, both 
effects are not ending up in average but are synergetic; through smart combinations the bike-train 
user can outperform the sum of its parts (for instance by choosing between multiple stations within 
bike-reach. Thirdly, in comparison to other transport modes the bike-train mode is both more 
accessible than other public transport modes (bus, tram, light rail) whilst also operating at a higher 
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speed in comparison to the majority of transport modes. Finally, Figure 1 also identifies that the 
coverage area of the bike-train mode is larger than other transport modes identifying that there is 
more scope to tailor this transport mode to specific contexts.  
 

 
Figure 1: Characterisation of transport modes (Kager et al 2016) 
 

In general, the following three criteria need to be met for a trip to be defined as a bike-train trip, 
these are; 
 
1. The trip consists of one or more train trips which form the main travel segment. As these 
services help define the characteristics of the bike-train mode (the speed advantage compared to 
other transport modes) they are an essential component of what defines a bike-train trip. This does 
not rule out the use of feeder services to access the egress stations of a train trip. 
2. One or more of the trip segments are undertaken on bicycle, of which at least one segment 
must be directly connected to the train trip (for example using a bicycle to access the departure 
train station). As bicycle use is essential to increasing the accessibility of train services, this criteria 
rules out trips where the bicycle is only used to access feeder services rather than the main train 
trip. 
3. Access/egress trips can only be undertaken by cycling, walking or public transport 
services as the intention of the bike-train system is to provide a viable alternative to car use for 
longer distance trips the focus is on understanding the symbiotic relationship between bicycle and 
train use rather than the promotion of the multi-modal approach to transport trips. 

Bike-train trip segments 
The bicycle-train trip consists of three distinct components; accessing the departure station from 
the trip origin, the train (or train like1) service and reaching the trips destination from the arrival 
station.  
 

 The access trip segment: provides the means to access the transit trip segment and is 
typically undertaken by either bicycle or a feeder public transport service. The benefits of 
this trip being undertaken by bicycle are due to both the increased accessibility and speed 
of the bicycle in the urban environment when compared to other transport modes.  
 
The bicycle starts the ‘door to door’ service by connecting the user to the transit trip 
segment. 
 
To facilitate the transition between the access and transit trip segments free, undercover 

                                                 
1 A train or train like service is a transport mode that operates along a fixed route at high speeds with limited stops. It is separated from 
general traffic such as Trains or Bus Rapid Transit when operating on dedicated infrastructure. From here on these services are 
grouped under the heading ‘Train’ for simplicity.  
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and secure bike parking is often offered by train stations. This may have direct or expedited 
access to train platforms. 
 

 The transit trip segment: this trip segment consists of a train service and is the trip 
segment which covers the greatest amount of distance and operates at the highest speed. 
For this trip segment the bicycle may be taken on board the train service, however this is 
often discouraged or prohibited during peak hour trips due to space being at a premium.  
 
The train acts as a means to extend the spatial reach of the bicycle. 
 

 The egress trip segment: facilitates the movement between the destination train station 
and the journeys endpoint and may be undertaken by bicycle, walking or public transport. 
The bicycles used for this trip segment will typically be hire bicycles such as the Dutch OV-
fiets, a bicycle hire scheme which specifically targets bike-train users. Sometimes personal 
bicycles left at the destination may be used along with folding bikes that the user takes with 
them. 
 
The bicycle acts as a means to deliver the user to their final destination and completes the 
door to door service. 

APPLICATION: LEARNING FROM THE DUTCH CONTEXT 
The bike-train system as a concept has its origins in the Netherlands where over 47% of train trips 
are accessed by bicycle, in addition to this 12% of train users also depart their egress station by 
bicycle (KiM, 2014). Moreover, the number of daily cycling and train trips is steadily increasing in 
dense urban areas by around 15% for cycling and 25% for train trips per year (CBS, 2014). 
 
This paper examines the bike-train system in the city of Amsterdam, the largest city in the 
Netherlands with a population of approximately 1.1 million people in the wider urban area. Due to 
both the relative small geographical area of the Netherlands along with an extensive regional and 
national public transport network a large number of people either commute out of/ or into the city 
for work, education and social opportunities from various locations within the Netherlands. As 
bicycle usage is the dominant modal choice in Amsterdam with 493,000 trips undertaken by bicycle 
every day (City of Amsterdam, 2014) and is the preferred option for people to access NS train 
stations2, the undersupply of bike parking at these stations is now becoming a significant issue3.  
 
Station accessibility 
With the exception of Centraal Station, NS stations in Amsterdam are located in regions of the city 
developed in the 1960s and 1970s and often have a less dense network of walking connections in 
comparison to the historic centre of Amsterdam. Another feature restricting the walking catchments 
surrounding NS stations is the cities canal network. Figure 2 identifies the locations of NS train 
stations within Amsterdam and demonstrates how cycling significantly increases the accessibility of 
these stations.  

                                                 
2 Regional and national train services depart from NS stations and offer connections to local metro train services. Metro train stations which only 

offer local train services have been excluded.   
3 Amsterdam Centraal Station currently has 18,000 bicycle parking spaces, however it is estimated that an additional 4,000‐7,000 spaces are 

required to keep up with demand. 
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Figure 2: Service area of NS stations in Amsterdam for walking and cycling 
 

In addition to increasing the accessibility of NS train stations, cycling also increases the number of 
available train services that one is able to access within a short cycling distance (Kager, 2016). 
This reduces the requirement for people to transfer between train services at specific stations to 
reach their final destination and reduces the overall journey time by allowing users the choice of 
where to connect to train services. For example trains travelling to Schiphol Airport (which is to the 
South West of Amsterdam) depart from Centraal Station and pass through the train stations on the 
western side of the city to reach the airport. As cycling increases the accessibility of train stations it 
allows people the choice of if they want to access the train service from Centraal Station or to save 
time by accessing the service from stations closer to where they live, or more convenient to later 
trip purposes. In another example, trains traveling to Utrecht (which is to the South East of 
Amsterdam) depart from Centraal Station and pass through Amstel Station before continuing on to 
Utrecht. In addition as the tram and metro systems primarily operate to facilitate access to the city 
centre and Centraal Station from the outer areas these networks have limited opportunities to 
make cross town connections between stations. In contrast to this as the bicycle offers a high 
degree of individualised accessibility it provides opportunities for individuals to choses where to 
access train services from. This is demonstrated in Figure 3 that identifies areas of Amsterdam 
with the highest accessibility to multiple NS train stations.   
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Figure 3: Accessibility of NS train stations in Amsterdam  
 

In addition to the bicycle offering increased access to train stations, the bicycle also enables a 
more efficient transition from the destination train station to the journeys end point, this is 
demonstrated by the fact that 12% of train users in the Netherlands also depart their egress station 
by bicycle (KiM, 2014). The OV-fiets bicycle hire scheme plays a significant role in this as the 
scheme is specifically designed to target users of the bike-train system. The design of the OV-fiets 
scheme differs significantly from traditional bicycle hire schemes in that instead of having a dense 
network of hire stations (which is associated with a traditional scheme) the OV-fiets is centred 
around railway stations. OV-fiets is owned and operated by the NS (Dutch Railways) and consists 
of around 9,000 bicycles available for hire from 300 stations, hire stations are typically located in 
the bicycle parking garage of railway stations. The scheme encourages people to pick up a bicycle 
when they are exiting the train station and to return it when they catch the train home at the end of 
the day. To encourage this, the price of hiring a bike is around €3 (approximately the cost of a 
return metro fare) for a 24 hour hire period. There are around 2 million trips made annually. 

Key findings from the Netherlands: 
 There is widespread use of the bike-train system, with the number of people using the 

system increasing by around 5% per year. 
 The bicycle not only increases the catchment size of train stations, it also increases the 

accessibility of train services by allowing people to access multiple stations and train 
services (providing flexibility in trip chaining and optimization of route choice). 

 The bike-train system and higher amounts of cycling in general are associated with a dense 
walking and cycling network as this increases both catchment densities whilst also allowing 
people the choice of how they wish to access train stations.  

 A bike hire scheme which is designed to target users of the bike-train system is likely to 
increase the number of people cycling away from destination train stations. 
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IMPLEMENTATION: APPLYING THE BIKE-TRAIN SYSTEM IN THE NEW 
ZEALAND CONTEXT 
 
Based upon the insights gained from how the bike-train system operates in the Netherlands and 
specifically in Amsterdam, this section examines how the system could be introduced into 
Auckland and Wellington along with identifying the benefits of doing so. 
 
Passenger rail services are currently operational within two cities in New Zealand, Wellington and 
Auckland. Rail patronage is highest in Wellington accounting for 3.5% of the journey to work mode 
share based upon the 2013 census (Statistics NZ, 2013) whilst Auckland is the most populous city 
accounting for 33% of the country’s population.  
 
Figure 4 demonstrates the significant increase in railway station catchment size for both Auckland 
and Wellington based upon the introduction of the bike-train system. 
 

 
Figure 4: Service areas of train networks in the wellington and Auckland Regions 
 
Analysis undertaken on the walking catchment areas of railway stations in both the Wellington and 
Auckland regions identified that the viable service area of these stations is constrained by both the 
surrounding topography and the density of the road/walking network in the station catchment 
areas. The introduction of the bike-train system is able to overcome these current catchment 
constraints due to the speed advantage that cycling has over walking, maximising the efficiency of 
our strategic transport assets through making them more accessible for more people.  
 
Wellington is serviced by five train lines with rail patronage accounting for approximately 3.5% of 
the total journey to work mode share (Statistics NZ, 2013). Based upon an average walking 
distance of 1km to the nearest train station, this network services approximately 52,000 people or 
22% of the region’s population (Table 1). Increasing the catchment size of these stations through 
the promotion of the bike-train system would increase the number of people that are easily able to 
access train stations by 202% from 52,000 people to 156,000 people (Table 1). 
 
 
 
 
 
 
 

Wellington Auckland 
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Wellington 
Catchment size 

Auckland 
Catchment size 

1km 5km  1km 5km  

Population served 51,717 156,180 Population served 160,659 674,289 

Percent of total population 22% 66% Percent of total population 14% 60% 
Current train mode share 
 (in catchment) 

11% 7% 
Current train mode share 
 (in catchment) 

2% 1% 

Current bike mode share 
 (in catchment) 

2% 2% 
Current bike mode share 
 (in catchment) 

1% 1% 

Increase in catchment size   202%     320% 
Table 1: Population within 1km and 5km of railway stations in Wellington and Auckland    
 
Auckland is serviced by four train lines with rail patronage accounting for approximately 1.6% of 
the total journey to work mode share (Statistics NZ, 2013). Based upon an average walking 
distance of 1km to the nearest train station, this network services approximately 160,000 people or 
14% of the region’s population (Table 1). Increasing the catchment size of these stations through 
the promotion of the bike-train system would increase the number of people that are easily able to 
access train stations by 320% from 160,000 people to over 670,000 people (Table 1). 

Estimating demand 
The potential uptake of the bike-train system is dependent on a number of factors, these include: 
 

 New Zealand’s climate and topography: Evidence suggests that the majority of people 
are only likely to cycle if routes don’t involve steep gradients (a maximum gradient of 6% for 
short sections). As both Auckland and Wellington have hills, the impact that this will have 
on the number of people willing to cycle is unknown, additionally it is unknown if these 
topographical constraints can be overcome with the introduction of electric bikes. 
 

 Facilitating the transition between bike and train: partly why the bike-train system is a 
success in the Netherlands is that the bike parking at train stations is in close proximity to 
the rail platforms4. This allows for a seamless transition between segments of the bike-train 
trip. By providing the opportunity to also hire bikes at the train station the Dutch also make it 
easy to continue cycling to their final destination.    

 
 The willingness to cycle: People will only cycle if it is perceived as the normal thing to do; 

this is partly why cycling is so popular with the Dutch, because it is normal. A large part of 
creating this normality is through the provision of a safe and dense cycle network along with 
providing people the tools and confidence that they need. 

SUMMARY 
The intent of this paper has been to introduce the bike-train system into the New Zealand context 
and to demonstrate how it could work in two of New Zealand’s largest cities; Auckland and 
Wellington. Applying insights from the Netherlands (and Amsterdam in particular), this paper has 
demonstrated that the introduction of the bike-train system into these cities would result in higher 
levels of individualised accessibility along with increased accessibility to train (or train like) based 
public transport. Moreover, the bike-train system also results in providing people with more 
flexibility as to how they chose to access public transport. 
 
As the intention in the development of the bike-train system has been to understand and create a 
transport mode that is both capable of transporting large amounts of people whilst also offering 
individualised accessibility, bicycle use is likely to become increasingly normalised. This is due to 
                                                 

4 In some instances the bike parking is directly below the platforms and offers direct access to departing trains 
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the fact that the intention is not to promote bicycle and train use per say, but are instead promoting 
a transport mode based upon its net benefits. The fact that this mode includes the use of the 
bicycle and the train is simply based upon the knowledge that these forms of transport are the best 
at what they do. 
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