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with public transport payment systems. In the last decade there has been a rapid uptake in bike-

share programmes across much of the world. In 2009, bike-share programmes were operational 

in over 70 cities globally, compared with 125 cities in 2010 (Mateo-Babiano et al., 2016). As 

of 2016, over 1000 bike-share programmes operate in 60 countries worldwide (Mateo-Babiano 

et al., 2016). 

 

Bike-share programmes are relatively popular across much of Europe, North America, China 

and South America. However, there have recently been attempts to establish bike-share 

programmes in New Zealand. “Spark-Bikes” is a pilot programme that operates in 

Christchurch, New Zealand. It was launched in August, 2015 and currently has six temporary 

stations located within the Central Business District in Christchurch (Nextbike, n.d). The 

programme requires a user to sign up and download an application to their phone. After sign 

up, users are required to verify their payment method and an initial $4 is charged to the user’s 

credit card, although this offsets future costs. Following this, the first 30 minutes of bike-share 

are free, hourly charges are $4 and the daily maximum $20. The pilot programme is due to end 

in late 2017 and plans are underway to transition it into a permanent programme. In order for 

this to occur, information is needed to determine where the best locations for new bike-share 
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ensure bike users are able to efficiently access bikes and return them after use. Moreover, it 
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suggests that areas with tourist attractions or shopping areas could lead to successful outcomes 

for bike-share (Chen et al., 2015). There is also research that identifies the link between high 

job density areas and bike-share use (Zhang et al., 2016). These concepts from international 

research have been used in helping to determine new stations in expanding Christchurch’s pilot 

programme. 

  

Sources of data 

  

The sources of data that were used in this research project include the Canterbury Earthquake 

Recovery Authority (CERA) blueprint, Jobs per hectare data, Cycleway data, population data 

and the data collected from the field investigation. Jobs per hectare data was sourced from the 

Christchurch City Council (CCC) but had to be dissolved into meshblocks. This was because 

a jobs per hectare map could not be sourced. Instead, a meshblock map for Christchurch was 

used as this was the next smallest geographical units.  This was then changed to represent job 

density rather than jobs per hectare. Cycleways data was also sourced from the CCC but is not 

their official data. Cycleways data is originally sourced from Boffa Miskell and Vistrada who 

provide consultancy work for the Council. Population density data was collected from 

Koordinates, an open source GIS database website. 

  

Procedure 

  

Field Investigation 

  

The first part of the research project was a field investigation into Christchurch’s CBD and 

inner city suburbs which included Addington, Riccarton, Sydenham and Merivale. The purpose 

of this investigation was to identify potential tourist attractions, cycling infrastructure such as 

cycleways or separated cycleways and also high activity or pedestrian areas that may support 

the use of bike-share. It is hypothesised that there will be an influx of visitors surrounding 

tourist attractions and bike-share stations can provide adequate transport for tourists to travel 

around and commute to their next destination. In the context of this research, pedestrianised 

streets or areas that are mostly prioritised for pedestrian use rather than vehicle use are defined 

as pedestrian priority areas. Pedestrian priority areas were also identified during the field 

investigation and subsequently mapped using GIS. 
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Results 

  

Job Density  

Figure 1 displays job density within Christchurch’s Inner City Suburbs and Central Business 

District (CBD). The areas with lighter colours indicate meshblocks with lower job densities 

whereas the areas with darker colours indicate meshblocks with higher job densities. The 

lowest value was 0 while the highest value was 5882. The map highlights high job density areas 

to the south of the CBD and toward the northern area of Sydenham. Moreover, there appears 

to be a significant density in Addington stretching toward the west of the city toward Hornby. 

The Northern area of Addington and Riccarton also contains a relatively high job density as 

does Upper Riccarton. Furthermore, Merivale is also shown to have a high population density.  

 

 

 

 

 

 

Figure 1: Job Density for Christchurch (Christchurch City Council, 2013) 
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Population Density  

 

 

 

Figure 2 displays a GIS map of population density in the inner city suburbs and CBD of 

Christchurch. It can be seen that the CBD has a very low density except toward the east, where 

the density is relatively high. South of Saint Albans, Merivale and Edgeware appears to have a 

high population density. Sydenham North and Addington North both have relatively low 

population densities. However, there is a relatively high population density to the immediate 

east of Addington and the immediate west of Sydenham North. Moreover, between Upper 
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Pedestrian Streets and Landmarks  

  

Figure 3 displays a GIS map of both pedestrian priority areas and landmarks within the central 

city of Christchurch. Pedestrian priority areas were identified around the Museum and Botanic 

Gardens and across Worcester Boulevard with a large pedestrianised area in Cathedral Square. 

Further pedestrian priority areas were identified in Oxford Terrace in close proximity to the 

Avon River Terraces and Bridge of Remembrance, Christchurch’s pedestrian mall Cashel 

Street, High Street, Cathedral Junction, New Regent Street and Victoria Square. Landmarks 

that were identified in the West of the CBD include the Hagley Oval, Botanic Gardens, 

Museum, Art Centre and Art Gallery located in the west of the central City. Landmarks located 

in the North area of the CBD include the Central Library and Town Hall.  Landmarks that were 

identified in the Southern area of the CBD include the car park building opposite the bus 

interchange, South City Mall, the Manchester Street Library and Ara education Campus. 

Figure 3: Pedestrian Streets and Landmarks (Chapagain, Cox & Mukherjee, 2017).  



12 
 

 

Landmarks outside CBD and Blueprint Projects Central city  

 

Figure 4 displays a map of both landmarks located outside of the CBD and Blue Print Projects 

within the CBD. Landmarks identified in the west include, the University of Canterbury’s 

College of education and Ilam campuses and the Westfield Mall. Landmarks identified to the 

North include Saint Georges Hospital and Merivale Mall and landmarks in the South included 

the Colombo. The Blueprint projects within the CBD include the Metro Sports Facility, Justice 

and Emergency Services Prescient, Stadium, Convention Centre, Stadium and the East and 

South Frames.  

 

 

 

Figure 4:  Inner City Suburb Landmarks and CERA Blueprint Landmarks (CERA, 2012; Chapagain, Cox & Mukherjee, 2017) 
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Cycleways  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 displays a GIS map of cycleways within Christchurch’s CBD. No stations were based 

on cycleways alone but instead were used to determine transport links between landmarks, 

pedestrian priority areas or residential areas. It can be seen that cycleways extend from North 

to South through the CBD with a vast number of cycleways also providing a link from east to 

west.  

 

Figure 5: Cycleways in Christchurch (Boffa and Miskell, Vistrada, n.d.) 
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Proposed Stations  

 

Figure 6 is a GIS map of the proposed sites for new bike-share stations for the inner city suburbs 

and CBD of Christchurch. The stations are colour coded according to the specific characteristic 

that may make it viable for a bike-share station. For instance, red colours were given to stations 

based on education campuses, yellow for landmarks, blue were given to blueprint projects, 

purple to pedestrian priority areas and green to areas of high job density and high population 

density. Inevitably, some areas had multiple characteristics for a successful bike-share station. 

This is because some areas or suburbs had a catchment of high population densities, job 

densities and landmarks simultaneously.  

 

 

Figure 6: Proposed sites for new stations in Christchurch (Chapagain, Cox & Mukherjee, 2017) 
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Proposed Stations with Buffer Zones  

Figure 7 is a GIS map of proposed sites for new bike-share stations with a 250 metre buffer 

zone.  

 

Discussion  

  

In total, 30 new bike-share stations have been proposed, an increase of 24 stations from the 

pilot programmes 6 stations. Each station has been colour coded according to international 

research. For example, blueprint projects and landmarks have been mapped as blue and yellow 

respectively. This was based on evidence from Chen et al. (2015) who argues that tourist 

attractions or areas of activity are correlated with high bike-share usage. Therefore, these areas 

may provide a viable location for bike-share stations. Education campuses, as shown in red are 

based on international research which suggests that the most common demographic that uses 
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in New Zealand and the programmes that are in operation have a limited amount of bikes or 

stations. For instance, the Auckland programme only has two bike-share stations with a total 

of eight bicycles (Nextbike, n.d.).   

Although viable sites for bike-share stations have been identified, there were a number of 

limitations to the research. Firstly, the datasets that were used may not reflect present-day 

Christchurch. The data used for population data was based on the 2013 census. This may not 

provide a true reflection of Christchurch as the city is ever changing, with the redevelopment 

of the CBD and subsequent movement of the population. A second limitation is that 

Christchurch may lack the cycling infrastructure compared to overseas cities that have the 

cycling infrastructure to support bike-share programmes. Moreover, only 7% of the total 

population indicated that they cycled to work, suggesting that cycling could be unpopular in 

Christchurch. A third limitation is that some of the Christchurch Blueprint projects are either 

nearing completion or yet to start. The problem for this research is that some of the dates of 

completion for projects are unknown, such as the stadium or convention centre. Allocating 

stations to these areas then becomes difficult. The final limitation is that it is unknown how the 

current pilot programme is being used. The destinations or locations that people travel to were 

not known or used in this research and stations could not be allocated according to this factor. 

Moreover, with a limited number of stations it may not be used in the same way post-expansion. 

In addition to this, the most popular demographic for bike-share in Christchurch is unknown. 

Finally, the basis of the research was from international literature and their built environments 

may be vastly different to that of Christchurch’s. It is unknown whether or not these concepts 

or research findings will be successful in Christchurch.  

 

In future, it could be suggested that research investigates station usage, such as assessing the 

areas of high or low demand for certain stations following the expansion of the programme. 

This is based on research from Zhang et al. (2016) who examined a bike-share programme in 

China post-expansion. It was noticed that previous areas of high demand became underutilised, 

which the authors argue was due to the programmes expansion. Furthermore, older stations 

saw a decrease in demand which was attributed to either the negative performance of the 

programme or the competition from new stations. Although, the authors note that there was not 

a substantial difference over the years and areas of high or low demand continued to emerge. 

Nevertheless, it could be important for monitoring of the system to ensure that the programme 

can be sustainable. This could involve shifting stations of low demand into new areas which 
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would ensure that the programme was able to address demand sufficiently. Secondly, research 

could identify the most common demographic that would be using the programme following 

the expansion. This is based on Chen et al. (2015) who identified users who were younger, less 

affluent but highly educated as the most common users of bike-share. It is currently unknown 

what the most common demographic will be following the expansion of the Christchurch 

programme. However, if research identifies this, future stations could be targeted toward areas 

that contain a higher proportion of common users, which may lead to a more successful 

programme. Despite limitations, this research provides new and potentially valuable 

information on what could provide a viable bike-share programme in New Zealand.  
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