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EXECUTIVE SUMMARY 

1. My name is Stephen John Abley (Steve Abley) and I have been asked by Kiwi 

Property (KP) to provide expert transportation advice regarding the 

Christchurch Replacement District Plan (pRDP).  Specifically I have been 

asked to consider the centres based philosophy for commercial activity within 

the pRDP and to demonstrate the transportation merits (or otherwise) of such 

a philosophy.  

2. My evidence includes a discussion regarding the generally accepted 

approach for a centres based philosophy versus a disaggregated approach 

(page 6), I quantify the effects of strengthening or weakening the Christchurch 

Key Activity Centre (KAC) locations through transportation modelling (page 

16), and I include an analysis of typical Christchurch travel patterns and 

resulting catchments (page 19).  Within this technical work I refer to various 

objectives and policies both within the pRDP and other documents that sets 

the direction regarding the intended outcomes expected of the centres based 

philosophy. 

3. In terms of the pRDP policies that support the centres based philosophy, these 

intend to provide a number of positive transport outcomes.  This reinforces 

the critical interaction between the appropriate location, scale and functioning 

of the centre and integration with the transportation network within the land 

use fabric of Christchurch. 

4. My overriding conclusion is that agglomerating commercial development 

within existing locations, and specifically within KACs, and enhancing the 

transportation modal choices to these locations as sought by the pRDP, is a 

highly effective and appropriate way of delivering sustainable transportation 

outcomes.  That said I acknowledge the centres based philosophy results in 

some disbenefits although, when viewed holistically, the positives of a centres 

based philosophy far outweigh the negatives.   

5. My analysis also demonstrates that new centres requires very careful 

consideration because it is often difficult to precisely determine if a new centre 

reinforces the centres based approach, or unwittingly undermines the 

philosophy.  Overall I support the pRDP in terms of the overarching approach 

to the philosophy of commercial centres.   
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INTRODUCTION  

6. My full name is Stephen John Abley (Steve Abley).  I am a Chartered 

Professional Engineer (CPEng) and registered under the Chartered 

Professional Engineers New Zealand Act 2002.  This qualification means I 

have been reviewed by the registration authority and deemed competent to 

practice in my area of expertise.  I am the Managing Director of Abley 

Transportation Consultants Limited, and the firm undertakes transportation 

related commissions for local, regional and central government, private sector 

organisations, individuals and community groups.  The company is the largest 

specialist traffic and transportation consultancy in the South Island. 

7. My qualifications include an Honours Degree from the University of 

Canterbury in Civil Engineering (1997) and a New Zealand Certificate in 

Engineering from the New Zealand Qualifications Authority (1993).  As well 

as holding a current practising certificate as a Chartered Professional 

Engineer in New Zealand, I am also a Chartered Engineer in the United 

Kingdom (CEng(UK)) and I hold an annual practising certificate in the New 

Zealand Section of the International Professional Engineer Register (IntPE).  I 

am also a Fellow of the Institution of Professional Engineers New Zealand 

(FIPENZ), a Member of the Institution of Civil Engineers (MICE) in the UK and 

a Member of the Institute of Directors in New Zealand (MInstD).  I also hold 

national engineering leadership positions, including being a current member 

of the IPENZ Engineering Practice Advisory Board and a past IPENZ Board 

Member.  Earlier this year I was awarded the MacLean Citation for exceptional 

and distinguished service to the Engineering Profession. 

8. Since graduating from University I have specialised in traffic engineering and 

have 20 years post graduate experience.  This experience includes research, 

transport planning and detailed engineering.  My research work includes the 

measurement of walkability, accessibility, trip generation and I am co-author 

of the national guidance for how to undertake transportation 

assessments.  My transport planning projects include transport assessments 

including trip rate analysis, distribution, intersection and link capacities, 

application of various modelling techniques and assessing the environmental 

effects of these projects.  My detailed design projects have involved 

consultation, safety assessments, engineering design and supervising 

construction works.   
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9. Regarding the Resource Management Act 1991 (RMA), I have worked on 

both resource consents and plan changes and I am a Ministry for the 

Environment Independent Commissioner and was successful in being 

appointed by the Minister of the Environment as a Development Contribution 

Independent Commissioner.  I am also a member of the Resource 

Management Law Association (RMLA).   

10. I have practised in both the United Kingdom and New Zealand.  I am a 

resident of Christchurch and I am familiar with the Christchurch road network, 

the Christchurch City Centre and other centres surrounding Christchurch.   

11. I confirm I have read and agree to be bound by Environment Court of New 

Zealand Practice Note 2014 and I agree to comply with the code.  The 

evidence I am giving is within my area of expertise except where I state I am 

relying on the opinion or evidence of other witnesses.  I have not omitted to 

consider material facts known to me that might alter or detract from my 

expressed opinions.   

SCOPE OF EVIDENCE 

12. I have been engaged by Kiwi Property Group Limited and Kiwi Property 

Holdings Limited (KP) to provide expert transportation advice regarding the 

proposed Christchurch Replacement District Plan (pRDP)1 in relation to KP 

submission 761. 

13. Specifically for this evidence I have been asked to consider the centres 

(aggregated) based philosophy for commercial activity2 and the hierarchy of 

centres3 within the pRDP and to demonstrate the transportation merits (or 

otherwise) of such a philosophy.   

14. I note at this point that the Independent Hearing Panel (Hearing Panel/Panel) 

decision on Strategic Directions and Strategic Outcomes (and relevant 

definitions) has agreed, in broad terms, the Central City is “… the jewel in the 

crown”4.  I also note through the Panel identified there was limited evidence 

in this matter.  My evidence is therefore intended to, in part, provide the 

                                                 
1 Notified 27 August 2014 
2 Chapter 15 Commercial (excludes Central City and New Brighton commercial provisions), 
15.1.1 Objective 1 - Focus of commercial activity 
3 Chapter 15 Commercial (excludes Central City and New Brighton commercial provisions), 
15.1.1.1 Policy 1 - Role of centres 
4 Paragraph 218 
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detailed reasoning, supported by technical analysis, as to why the correct 

location, scale and function of commercial activity within the fabric of a city is 

critically important from a transportation perspective.  

15. I have experience with four other Christchurch hearings that traverse this 

subject matter (to a greater of lesser extent): 

a) on behalf of the Christchurch City Council (CCC) for Variation 86 

‘Commercial Centres’ to the Christchurch District Plan  

b) on behalf of the CCC for Plan Change 31 ‘Orion Site’ to the Christchurch 

District Plan 

c) on behalf of KP for Proposed Plan Change 1 ‘Chapter 6’ to the Regional 

Policy Statement  

d) on behalf of KP for Plan Change 22 ‘Styx Centre’ to the Christchurch 

District Plan5  

16. I have drawn on this previous work and where possible I have quantified the 

expected environmental effects and added commentary regarding the trade-

off of the philosophy regarding the alternative distributed, disaggregated or 

non-centres based philosophy.   

17. I have also been asked to briefly consider the policy strength provided by the 

pRDP and to later consider the transportation chapter of the pRDP in terms 

of ‘most appropriate’ in terms of the RMA s32 requirements6 and achieving 

the Statement of expectations 7 .  This later work is subject to separate 

evidence regarding the Transport Chapter of the pRDP.  

STRUCTURE OF EVIDENCE 

18. My evidence is structured with an introduction, three analytical parts and a 

summary and conclusion.  The analytical parts of my evidence are: 

A) Discussion of a centres based approach (page 7) 

                                                 
5 Note, by memorandum of counsel dated 26 March 2015, Kiwi has withdrawn its further 
submission in support of Waimakariri District Council’s submission which relates to the Styx 
Centre. 
6 pRDP Chapter 1 Introduction, 4.1 The Resource Management Act 1991, Section 32 
7 Canterbury Earthquake (Christchurch Replacement District Plan) Order 2014, Schedule 4 
Statement of expectations, (a) 
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B) Transportation modelling and analysis of commercial centres 

intensification (page 19)  

C) Analysis of Christchurch commercial centre travel patterns and 

catchments (page 22) 

19. My conclusions in each section are drawn from the preceding analysis.  Given 

the technical nature of my assessment I have provided references to the 

relevant documents as footnotes on the relevant page.  These footnotes also 

contain points of further explanation.  Figures are presented within my 

evidence as close as practical to the paragraph to which they relate. 

BODY OF EVIDENCE – INTRODUCTION 

20. The centres based philosophy is generally recognised as being preferable to 

a non-centres or disbursed based approach.  This reflects the approach taken 

by the operative Christchurch District Plan and continues to be the accepted 

approach for the pRDP.   

21. Given the accepted position that the centres based approach is preferred 

within Christchurch, the debate more often focuses on the level of support a 

new centre provides to the wider network of centres.   

22. For example, in recent times a number of new ‘supporting’ or expanded 

centres have been consented via land use changes within Christchurch 

including Kidd's Cakes and Bakery at 250 Cranford Street/215 Innes Road 

(Plan Change 20), the commercial centres within new greenfield areas such 

as the Styx Centre (Plan Change 22), Prestons (Plan Change 30) and 

Highfield Park (Plan Change 67), and brownfield sites such as the Orion Site 

(Plan Change 31).  Other sites include those considered through resource 

consent such as the Tannery in Woolston (consented) or the Moorhouse 

Avenue large format site proposed by Stirling (declined). 

23. The issue then is less about the merits of the centres based approach, and 

rather how a proposed centre supports the centres based philosophy.  It is 

useful then to reflect on why the centres based approach is the preferred 

planning approach and what is likely to eventuate if unwittingly moving away 

from that philosophy.   
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A) DISCUSSION OF A CENTRES BASED APPROACH 

24. The importance placed on integrating transportation and land use planning 

recognises the two are interconnected, and more efficient and effective 

outcomes could be achieved from better managing their linkage.  Some 

connections between transport and land use are direct and immediate e.g. 

landscape impacts of new roads, while other connections are more subtle and 

longer-term. 

25. Some of these other connections are also influenced by social and economic 

forces ranging from local to global scales, such as the extraordinary increase 

in mobility provided by the private motor vehicle 8  and the consequent 

dispersed land use activities common to many Western countries, including 

New Zealand.  It is the growing understanding of the indirect and longer term 

interactions between transport and land use in the context of the sustainability 

debate, such as the contribution of transportation to global warming, which is 

increasing the urgency of implementing integrated land use planning.  This 

‘integrated’ transport planning approach is a response to the previous ‘predict 

and provide’9 transport planning approach. 

26. The challenge of more sustainable development makes the integrated 

approach to transportation and land use planning imperative.  An integrated 

approach to transportation has a number of dimensions including: 

 Integration between national transport policies and other high level 

central government policies e.g. education Transport Entitlement 

Zones 10 , and between government and private sector initiatives to 

                                                 
8 “…whether or not a motor car is a status symbol, there is no doubt that to many people it is a 
fascinating possession, and to have one at one’s immediate beck and call is an asset of the 
first order” Traffic in Towns A study of the long term problems of traffic in towns, Reports of the 
Steering Group and Working Group appointed by the Minister of Transport, Buchanan C. et al. 
Her Majesty’s Stationary Office 1963. 
9  Typified by attempting to predict future transport demand based on previous trends and 
providing the transport network to satisfy forecast demand.  Usually demand was met via 
additional network capacity in the form of building more roads to cater for private motor vehicles.  
Hence the term ‘predict and provide’.  Overtime this approach has been discredited, probably 
most famously by The Standing Advisory Committee on Trunk Road Assessment in their report 
‘Trunk Roads and the Generation of Traffic’ published in 1994 by the UK Department for 
Transport.  
10  The main function of education Transport Entitlement Zones is to establish the nearest school 
for a student and to assist in the design of efficient bus routes.  If a student is eligible for school 
transport assistance, he or she will have an entitlement.  An entitlement changes depending on 
where a student lives and where they go to school.  
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ensure they respect and reinforce Regional Land Transport Strategies 

(RLTS) and the National Land Transport Programme (NLTP). 

 Integration of land use and transport planning at the regional and local 

level in areas of economic growth and/or where there is evidence of 

transport related problems resulting from existing network deficiencies 

e.g. where modified or additional infrastructure can improve transport 

outcomes. 

 Integration between transport modes including modal choice and modal 

interchange e.g. bikes on buses11 and public transport hubs12. 

27. A common policy theme that supports the development of a mixed-use, 

centralised urban environment within the pRDP 13  and other higher level 

documents14 is the integration of land use and transportation15,16,17,18.  The 

stronger co-location of land uses within Christchurch that the pRDP seek to 

achieve has clear benefits including greater community benefits, productivity 

increases and more efficient use of infrastructure19,20. 

28. From a transportation perspective, the co-location of land uses such as 

housing and commercial in close proximity to each other provides benefits in 

terms of reduced travel lengths and the number of vehicle trips to and from 

these activities and encourages multi-trip making.  The city centre presence 

                                                 
11 http://www.metroinfo.co.nz/info/Pages/bikeracks.aspx 
12 http://ecan.govt.nz/news-and-notices/news/pages/improving-the-efficiency-of-christchurchs-
bus-network.aspx, Improving the efficiency of Christchurch’s bus network, “The new hub and 
spoke network design recognises that, while the central city will still retain its position as the 
most important centre or hub in Christchurch, other hubs have also grown in importance and 
people now want to be able to travel to them both for work, shopping and leisure activities.” 
13 Charter 15 Commercial (excludes Central City and New Brighton commercial provisions), 
15.1.1 Objective 1 - Focus of commercial activity and 15.1.1.2 Policy 2(b) - Role, extent and 
development of key activity centres 
14 Land Use Recovery Plan (LURP) 
15 Land Use Recovery Plan; Canterbury Regional Policy Statement (chapter 5, chapter 6, 
chapter 15, chapter 16, chapter 19) 
16 pRDP Chapter 3 Strategic Directions » 3.4 Key issues and opportunities » 3.4 Key issues 
and opportunities, 3.4.3 Improving the quality of the urban environment 
17 pRDP Chapter 3 Strategic Directions » 3.5 Strategic directions for the district » 3.5.4 
Valuing and protecting the natural environment, 3.5.4.3 Efficient and sustainable use of 
resources 
18 pRDP Chapter 3 Strategic Directions » 3.6 Objectives and policies » 3.6.1 Objective - 
Recovery and long-term future of the district, 3.6.1.5 Policy - Development design and quality 
19 LURP, Volume 1, 4.2.1 Identify priority areas for greenfield housing development “These 
areas link to existing communities and support efficient expansion of infrastructure networks 
and services” 
20 LURP, Volume 1, 4.3.1 Provide for commercial needs “support an efficient transport 
network” 
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of office space provides particular benefits given its high density use and 

source of trips to other city centre activities. 

29. Co-location also provides other transport benefits in terms of supporting 

sustainable transport modes such as walking, cycling and encourages growth 

in public transport use.  For walking and cycling, given these modes require 

significantly more physical exertion than public transport or private vehicle 

use, their typical trip lengths are consequently less.   

30. Regarding typical trip lengths for each mode of travel, I have undertaken an 

analysis of the NZ Household Travel Survey (NHTS)21 specific to commercial 

centres in Christchurch.  The average trip (leg) length for walking is just under 

1km22, cycling is just under 4 kilometres, private motor vehicle is just over 5 

kilometres and public transport just over 6 kilometres23.  

31. The location of commercial activity therefore requires particular care when 

located within the fabric of an urban area.  This is not only because different 

modes of travel have different typical trip lengths, but also because the trip 

generation of these activities can be high and significantly higher than typical 

trip generation of other activities such as industrial or residential land uses.   

32. I have identified a range of transport consequences of agglomerating 

commercial activities and presented these diagrammatically overlaid on a 

map of Christchurch as shown in Figure 1. Whilst there are some negative 

transport effects (2, shown red), it can be seen that there are a higher number 

of transport benefits (5, shown blue).   

                                                 
21 Described further in paragraph 73 
22 Due to the method by which walking trip information is collected this is probably biased 
towards longer trip lengths. 
23 Assumptions and Sample Information: Household must be within Christchurch City 
boundary; Trip must start/end within Christchurch City boundary; Trips for purposes: 'Work - 
Main Job', 'Work - Other Job', 'Work - Employers Business', 'Education', 'Left Country', 
'Recreational', Change Mode' and 'Other' were excluded from the sample.; Trips for purposes: 
'Home', 'Shopping', 'Social Welfare', 'Personal Business/Services', 'Medical/Dental', 'Social 
Visits/Entertainment' and 'Accompany Someone Else' were included in the sample.; Trips by 
modes: 'Other Household Travel', 'Motorcyclist', 'Non-Household Travel' (e.g. trucks) and 
'Non-local PT' were conglomerated into one mode category 'Other'; Trips less than 50m and 
greater than 10km were removed for walking trips (to get rid of very small/large trips which 
were recording errors).;Trips less than 100m and greater than 50km were removed for all 
other modes (to get rid of very small/large trips which were recording errors).; The number of 
trips in the sample was: 23799, The number of households in the sample was: 1702, The 
years in which data was collected are: 2010 to 2014. 
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Figure 1: Transport effects of a centres or agglomerated philosophy 

 

Note: Illustrative diagram only  

 
33. In the majority only a subjective value can be placed on the benefits and dis-

benefits of each effect, however it appears the key advantages of resilience, 

and more opportunities to provide a sustainable and efficient transport system 

suggests that a preferred transport outcome that is aligned with the policy 

direction for transport, can be derived from a centres approach. 

34. In contrast, a dispersed or disaggregated commercial pattern, as shown in 

Figure 2 whilst also providing some transport advantages, indicates that the 

transport benefits are substantially lost.  Again, while there is a transport 

benefit (1, shown blue), it can be seen that there are a higher number of 

transport disbenefits (5, shown red). 
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Figure 2: Transport effects of a non-centres or disaggregated philosophy 

 

Note: Illustrative diagram only  
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safe and pleasant route between them.  This acknowledges that better quality 

facilities can encourage walking24. 

38. To achieve this sustainable urban form means seeking higher densities of 

origins and destinations so they are in closer proximity.  This is often 

expressed through higher density development focused around an 

agglomerated city centre.  It can also mean in part providing larger commercial 

centres around a centralised core and for some activities that are of a smaller 

scale, such as those in neighbourhood centres, locating these more frequently 

to meet the convenience needs of the immediately surrounding local 

community.   

39. With regard to cycling, safety is a key issue and the provision of a safer cycling 

environment is a significant mechanism to encourage increased cycling.  The 

Major Cycleways25 project intends to provide a safer environment by reducing 

conflicts that cyclists may have with motor vehicles.  There is also a clear 

strategy of adjusting the focus and function of streets in centres to encourage 

walking and cycling through the reduction of speed limits and re-design of 

road cross-sections as evidenced by say Rotherham Street in Riccarton, 

Sisson Street at Northlands and the proposals and construction underway 

regarding An Accessible City26 for the central city. 

40. Christchurch has an extensive bus network that has recently been re-

configured to reflect changing travel patterns following the Canterbury 

Earthquakes.  To maintain this growth and to provide for enhanced future 

services, origins and destinations should be more compact and where 

possible co-located.  In contrast, a highly dispersed set of origins and/or 

destinations compromises the effectiveness of public transport options. 

41. If a shop is beyond a reasonable walking distance from the home and/or office 

of its customer, then it is likely the trips to these activities will be more car 

orientated than if they were co-located within a centre.  Even if they are within 

a reasonable walking distance, if these locations are not supportive of more 

sustainable travel choices e.g. walking, cycling or a bus service, then the only 

                                                 
24 Encouraging Walking: Advice to Local Authorities, (200) UK Department of the 
Environment, Transport and the Regions: London, paragraph 3.39 
25 
http://www.ccc.govt.nz/cityleisure/projectstoimprovechristchurch/transport/cycleways/index.as
px 
26 https://ccdu.govt.nz/the-plan/accessible-city 
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viable access is via the private motor vehicle.  This potential increasing 

reliance upon car based travel in the dispersed based approach is at odds 

with the integrated transport planning approach.   

42. This return to the approach of integrated transport planning is personified in 

the Governments statement of intent with ‘Connecting New Zealand’27: 

“For our urban centres, public transport is important in reducing congestion 

and providing access and mobility to our communities. We want to grow 

public transport patronage but reduce its reliance on government subsidies.  

We also recognise the role that walking and cycling play for many New 

Zealanders.   

Each of the transport modes needs to operate efficiently to meet the needs 

of its users. More than that we need an integrated transport system whose 

total contribution to our country is more than the sum of its individual parts…” 

43. There are then very clear benefits, and clear expectations for the transport 

system, of supporting appropriately located land use activities.  These 

activities should be placed in such a manner as to minimise as far as possible 

the mobility reliance upon car based travel and to facilitate as best as possible 

accessibility by more sustainable modes. 

44. This typically means locating major trip generating activities where they form 

a network of centres within the fabric of a city, where they can be accessed 

by walking or cycling, and where they could be serviced by a bus route.  Whilst 

some commercial activities in business-industrial or in mixed use areas can 

usefully service the local employment or residential base, they are not likely 

to be as convenient for non-car based access for other potential customers 

that these activities would also wish to attract.   

45. Three alternative views to the centres based approach might be: 

 That dispersed activity takes advantage of car-based travel that would 

occur anyway.  That is, it spreads the localised adverse effects more 

thinly across a wider network thus reducing the negative effects of traffic 

on residential amenity, and may actually reduce or mitigate the impact 

                                                 
27 Connecting New Zealand: a summary of the government’s policy direction for transport is a 
document that summarises the government’s overall policy direction for transport. 
http://www.transport.govt.nz/ourwork/keystrategiesandplans/connectingnewzealand/ 
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of the concentrated commercial activity at nodes that would otherwise 

occur, or 

 That it is a given that shopping undertaken at larger stores, such as 

supermarkets and large format stores, requires the use of a private 

motor vehicle, as large quantities of goods are typically purchased and 

these are difficult or for all intents and purposes, impossible to carry 

when walking or cycling, or 

 That dispersed commercial activity better supports walking and cycling 

because the location of these vast numbers of opportunities will likely 

be closer than a lesser number of opportunities based within a city. 

46. The first point is in the main correct in that a centres based approach 

concentrates traffic effects at a centralised location, but it overlooks the 

opportunity that smaller commercial zones can provide to minimise the effects 

of large scale commercial activities have on surrounding residential amenity.  

The first point also overlooks significant benefits of shorter, more multi-trips 

and increasing the proportion of walking and cycling when provision is made 

for these non-car based modes.  It also overlooks that in the majority within a 

city there are multiple approach directions so these localised adverse effects 

can, in part, be mitigated through good traffic engineering. 

47. The second point is also in the main correct but omits to acknowledge the 

increasing number and sophistication of express lanes and self-service kiosks 

at supermarkets and some large format stores for small quantity purchases.  

In addition, the second point does not recognise that particularly large goods 

are often delivered to a customer rather than being picked up by the 

purchaser.  It needs to be recognised therefore, that not all purchases from 

supermarkets and large format stores always necessitate use of the private 

motor vehicle.  The second point also overlooks that where the use of a private 

motor vehicle is necessary in order to transport purchases that the vehicle trip 

can be part of a combined trip such as combined with an employment 

purpose.  

48. The third point assumes that the commercial opportunity that one wishes to 

reach will always be the closest opportunity.  This ignores the reality of 

comparison shopping or bespoke shops that do not provide multiple outlets.  

The consequence is private motor vehicle travel would be required to reach 
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each of these destinations.  The dispersed travel patterns resulting from this 

travel then discourages walking and cycling, even if those locations were 

originally close to the origin or destination.  A spiral of dependence on the 

private motor vehicle then occurs that further limits the viability of more 

sustainable modes of transport.   

49. These alternative views also ignore that in instances where car-based travel 

is undertaken to a centre, it tends to result in one vehicle trip, followed by 

multiple walking trips within the centre to other commercial activities.  I have 

provided an illustration of the cycle of dependence on the private motor vehicle 

can be reversed through an agglomerating land use in Figure 3. 

Figure 3: Cycle of transport effects associated with a centres approach 

 

50. Figure 3 illustrates the transport effects that can be achieved by maintaining 

agglomeration where access to commercial activities within the centre can 

readily be made on foot.  The effect of maintaining a compact centre is that 

travel is linked via sustainable modes even if the original trip to the centre was 

via a private motor vehicle.  The consequence is that, overall, travel is more 

efficient and this reduces the environmental impacts of transportation. 

51. A ‘dispersed’ land use development pattern where commercial activity is less 

aggregated, could result in one vehicle trip generated to the commercial 

activity, and then another vehicle trip to another commercial activity, and so 
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on.  I have provided an illustration of the transport effects of dispersing 

commercial activity away from a centralised city centre in Figure 4. 

Figure 4:  Cycle of transport effects associated with a non-centres approach 

 

52. The benefits of maintaining and further intensifying centres can also be seen 

in the amount of trip making associated with aggregation.  NZ Transport 

Agency (NZTA) Research Report 45328 provides a comparison of UK and NZ 

vehicle trip rates for a range of shopping centres and illustrates the economy 

of scale centres provide via a decreasing vehicle trip generation rate as the 

size of the centre increases; this is shown in Figure 5. 

53. Whilst each individual shop within a centre may be separate to other outlets, 

their proximity to each other within a centre environment can effectively 

combine to form an extremely large commercial destination that operates as 

a single, co-located vehicle trip destination.  

                                                 
28 Transfund New Zealand. Research Report 453, published in 2011 supersedes Research 
Report 209 ‘Trips and Parking Related  to Land Use Volume 1 
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Figure 5: Effects of City Centre Agglomeration on Vehicle Trip Generation  

 

54. Also dispersed commercial outlets are not compact because they typically 

provide for a large number of single use car parks.  Even where parking is 

aggregated given the limited scale of aggregation it tends to be less efficient.  

The result is dispersed commercial activities often have more significant 

effects in terms of transport and make less efficient use of land.   

55. Commercial activities located away from a centre can be readily accessible 

by delivery vehicles.  However, such additional delivery points, located outside 

a centre complicates the traffic management of heavy vehicles that service 

such facilities, and potentially increases the number of heavy vehicles 

required to service these activities.  It also means that cyclists are more likely 

to come into conflict with heavy vehicles resulting in death, serious injury and 

mental trauma.  

56. The link between the wider health impacts of walking and cycling is typically 

well acknowledged.  To assist through I have included a summary of peer 

reviewed research that in essence confirms the health and productivity 

benefits that can be gained through more active travel encouraged through 

the development of highly walkable environments.  This is included in 

Appendix A. 

57. Having acknowledged that a centres based philosophy has a number of 

benefits, the issue is then positioning these centres so they form a connected 

and appropriate network.  Given existing cities typically already contain a 
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fabric of centres, as a starting position it is appropriate to acknowledge this 

often organically developed built form and build from that network.   

58. The problem is it is often difficult for technical analysis to precisely determine 

if a new proposed centre reinforces, or provides a step too far and unwittingly 

moves away from, the centres based philosophy.  The next parts of my 

evidence are intended to provide some guidance on that matter. 

B) TRANSPORTATION MODELLING AND ANALYSIS OF COMMERCIAL 

CENTRES  

59. The network of commercial centres proposed under the pRDP has been 

compared with more intensified (aggregated or more centres-based) 

philosophy and a more distributed (or less centres-based) philosophy.  This 

test was undertaken to understand the subsequent greater transportation 

outcomes arising from adopting a more or less centres-based approach.   

60. The analysis makes use of the Christchurch Transportation Model (CTM)29.  

The CTM is tool used by various transportation professionals in Canterbury to 

test and anticipate transportation problems before they eventuate.  The model 

is a multi-modal modelling tool designed to forecast transport outcomes based 

on changes in land use patterns, transport network and travel demand 

management interventions.  The use of the CTM for this assessment was 

approved30 by the model owners being the NZ Transport Agency (NZTA), 

Christchurch City Council (CCC) and Environment Canterbury (ECan).   

61. The methodology and full results of the assessment are appended to my 

evidence in Appendix B and the results summarised in the following 

paragraphs.   

62. The technical analysis concentrates on a forecast year of 2031 and includes 

the land use planning expectations for the number of households and job 

locations as well as committed transport network infrastructure such as the 

NZTA Roads of National Significance (RONS) projects and other committed 

works under the CCC Long Term Plan (LTP) 2015-25.  

                                                 
29 The CTM includes the future land use planning forecasts in 498 zones in the Greater 
Christchurch area and represents the planning expectations of the model owners.   
30 The use of the most recent version (version 7) of the CTM to support this assessment was 
approved by NZTA’s Stuart Woods via email on 24 March 2015. 
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63. The centres-based philosophy was tested by testing the CTM with varying 

degrees of intensification around the Central Business District (CBD) (defined 

as the area inside the Four Avenues of Fitzgerald Avenue, Moorhouse 

Avenue, Deans Avenue and Bealey Avenue) and Key Activity Centres 

(KACs)31.  The model was used to consider the transport effects of up to 30% 

intensification of jobs in the CBD and KACs and conversely up to 30% fewer 

jobs dispersed away from the CBD and KACs to other commercial centres 

within the CCC area. 

64. The total vehicle kilometres travelled (VKT) across the network for light and 

heavy vehicles was extracted from the CTM outputs.  VKT is a headline 

indicator for travel as used by the Ministry of Transport and Ministry of 

Transport’s ‘Transport Monitoring Indicator Framework’32 and ‘NZ Transport 

Agency best practice network monitoring indicators’33.  VKT measures overall 

use of the network and generally all other things remaining the same, 

measures the efficiency of the network.  

65. I could have also have included measures of network travel time and level of 

service for various modes of transport but given this is a high-level 

assessment, and those issues can in part be mitigated through traffic 

engineering, I have not reported those indicators.  I do acknowledge though 

that intensification around the CBD and KACs will probably require additional 

targeted investment in network capacity and possibly public transport priority 

with less investment elsewhere on the network.  Conversely, scenarios with 

a more dispersed allocation of commercial jobs may require less investment 

in the CBD and KACs and additional investment wider afield.  

66. The test showed that whilst heavy vehicle VKT remained relatively constant, 

light vehicle VKT increased as the size of the CBD and KACs reduced.  

Conversely VKT decreased as the size of the CBD and KACs increased.  The 

most centres-based scenario (30% aggregation) corresponded to 62,000 

fewer kilometres of travel per day compared to the least centres-based 

scenario (30% disaggregation).  

                                                 
31 Identified in the Canterbury Regional Policy Statement 2013 
32 Ministry of Transport (MoT) (2012a) Transport indicators. 
www.transport.govt.nz/ourwork/tmif/ 
33 Denne, T, R Irvine, A Schiff and C Sweetman (2013) Blueprint for a best practice 
measurement indicator set and benchmarking. NZ Transport Agency research report 522. 
147pp. 
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67. The economic evaluation procedures prescribed in the NZTA’s Economic 

Evaluation Manual (EEM) were applied, and the annual vehicle operating 

costs (VOC) arising from a less centres-based scenario is $4.0m higher than 

the base case and the most centres-based scenario resulted in $3.2m less 

VOC than the base case.  

68. The VKT and annualised VOC trends are shown in Figure 6.  This figure 

provides a representation of the lesser transport effects should a more 

centres-based philosophy eventuate versus a more dispersed (or non-centres 

based) philosophy eventuate. 

Figure 6: Change in VKT and VOC due to intensification 

 

69. The number of person trips per day by mode of transport was also extracted 

from the CTM.  The modelling analysis demonstrates that a more centres-

based approach encourages more use of sustainable modes with 1,200 more 

cycling and 500 more public transport trips when the most centres-based 

scenario (30% aggregation) was modelled.  A less centres-based approach 

with 30% less jobs in the CBD and around KACs results in over 1,500 more 

car person trips.   

70. These results are presented in Figure 7 that similarly provides a visual 

representation of the relationship between a more centres-based approach 

and therefore more use of sustainable transport and reduced car dependence. 
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Figure 7: Change in person trips by travel mode due to Intensification 

 

71. Overall the CTM demonstrates that as a centres-based philosophy is 

embraced around the Christchurch CBD and KACs, private vehicle travel and 

associated costs progressively lessen and the use of sustainable transport 

modes progressively increases.  Furthermore, the analysis demonstrates that 

a less centres-based approach leads to poorer transport outcomes including 

disbenefits in the form of higher vehicle operating costs and greater car 

dependence. 

72. Consequently new centres need to be considered carefully and especially 

where they could impact on the functioning of a KAC.  This is because they 

may, in certain circumstances, unwittingly diminish the benefits of a centres 

based philosophy while also being a ‘centre’ themselves.  The next part of my 

evidence provides further reasoning for where centres are more appropriately 

located.   

C) ANALYSIS OF CHRISTCHURCH COMMERCIAL CENTRE TRAVEL 

PATTERNS AND TYPICAL CATCHMENTS 

73. The Ministry of Transport collects and publishes National Household Travel 

Survey (NHTS) data providing a detailed data set of New Zealander’s travel 
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patterns34. The NHTS data is sourced from an ongoing survey informed by 

participant’s travel diaries and in terms of this matter, has been interrogated 

to assist when understanding travel patterns around Christchurch commercial 

centres. 

74. The objective of the NHTS assessment was twofold: 

 firstly, to examine the catchment areas of commercial centres in 

Christchurch City as a function of their size, informing how far people 

travel on the road network to and from commercial centres, and 

 secondly, identifying which centres are adequately supported by 

residential catchments now and in the future and in particular around 

KACs. 

 
75. A detailed explanation of the methodology and full results outlining all 

assumptions and limitations of the assessment is appended to my evidence 

in Appendix C. 

76. The technical work has been enabled through the interrogation of the NHTS 

data using the Esri ArcMap Geographic Information Systems (GIS) 

software.  A key input was a set of date (shape files) supplied by the CCC that 

defined the location, boundary and sizes of commercial core, commercial 

retail park, commercial fringe35, and commercial local zones included in the 

pRDP.  New Brighton and Christchurch City CBD KACs are not included in 

the CCC commercial zone boundaries as Stage 1 of the pRDP and hence the 

analysis does not include for these areas. 

77. The analysis of the NHTS and spatial data sets has enabled a simple model 

to be calibrated in the form of a logarithmic equation to demonstrate the 

relationship between the distances travelled (that is Euclidian  or ‘as the crow 

flies’ distance) by vehicle drivers to commercial centres as a function of the 

site area of the centre.  A logarithmic trend demonstrates that the 50th 

percentile vehicle driver trip distance travelled to or from a centre increases 

                                                 
34 Ministry of Transport (MoT) New Zealand Household Travel Survey. 
http://www.transport.govt.nz/research/travelsurvey/ 
35 The analysis was undertaken before the CCC had amended the GIS data to acknowledge 
the removal of the ‘commercial fringe’ zoning as agreed through the revised Commercial 
chapter, in accordance with page 14 of the Commercial pre-hearing meeting transcript.  There 
is no effect of the changed zoning in terms of this analysis. 
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as the size of the centre increases and then tapers off to a more modest 

increase in catchment as Centres become larger and larger. 

78. The 50th percentile vehicle driver trip distance is considered to be a 

representative measure of the ‘typical’ distance travelled to or from a 

commercial centre and is assumed in this assessment as the residential 

catchment of each centre.  These catchments are shown over a road 

centreline of Christchurch City in Figure 8.  As seen much of the city includes 

overlapping catchments demonstrating that under the pRDP residents in most 

areas are offered multiple choices in commercial centres within the ‘typical’ 

reach by private motor vehicle. 

79. The calibrated model equation was fitted to all of the commercial land parcels 

of greater than 1.4 hectares36 to quantify the number of households that are 

situated within the typical vehicle driver catchment.  This provides an 

approximation of the number of households at 2013 within each centre’s 

catchment and is included in Figure 9 as a function of the size of each centre. 

 

                                                 
36 1.4Ha was selected as the threshold because this was the smallest site area used to 
calibrate the model equation. 
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Figure 8: Typical commercial catchment areas within Christchurch  
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80. The analysis and resulting figure shows some centres including Barrington, 

Shirley, Linwood, Riccarton and Papanui KACs have larger residential 

catchments than others such as Hornby, Belfast and Halswell KACs.  That 

analysis though only tells half of the story as it only considers ‘today’ and not 

allow for probable ‘future’ residential catchments. 

81. The analysis of household locations was revisited to consider the location and 

quantum of future proposed infill and greenfield residential development at 

2031.  Again, the CTM has been used to inform this analysis.  The resultant 

uplift in the size of the residential catchments has been isolated for each of 

the KACs and is shown in Figure 10. 

82. Based on the probable ‘future’ residential catchments some KACs including 

Hornby, Belfast and Halswell still have relatively fewer residences located 

within their catchment areas relative to other KACs.  The inference is that for 

these KACs to be successful the draw of customers to these locations will be 

from a wider catchment.  Consequently less sustainable transport modes that 

enable greater reach i.e. mechanised forms of transport being private motor 

vehicles and public transport, are required to access these locations.   

83. Interestingly these three locations are all on the periphery of Christchurch.  It 

might be the justification for their disproportionate size is that they provide a 

service to customers that are already on the network when journeying from 

the west, southwest or north, to and from Christchurch.  This is similar to the 

argument posed in my paragraph 45 first bullet point on page 14 in that these 

centres provide for travel that is occurring anyway.   

84. Again in part the argument is correct, but it overlooks that the network of 

centres is wider than those only located in Christchurch.  Specifically the KACs 

network also includes locations at Rolleston, Lincoln, Rangioria, Kaiapoi and 

Woodend.  I understand from the economic evidence presented at the Plan 

Change 22 hearing that consumer spending is finite and hence I find the 

argument that centres based on the periphery of the main urban area are able 

to be disproportionate to their local catchment, unjustified.   

 

761 Kiwi
Steve Abley

page 26 of 60



 

Proposed Replacement District Plan  
Evidence of Steve Abley  Page 27 of 29 
Commercial and Industrial Proposals 
 

Figure 9: Number of Households in Centre Catchment by Site Area -2013 

761 Kiwi
Steve Abley

page 27 of 60



 

Proposed Replacement District Plan  
Evidence of Steve Abley  Page 28 of 29 
Commercial and Industrial Proposals 
 

Figure 10: Comparison of 2013 and 2031 Number of Households in KAC Catchments by Site Area 
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SUMMARY AND CONCLUSIONS 

85. In my evidence I have considered the proposed Replacement District Plan 

(pRDP) in the context of the commercial centres based philosophy and good 

resource management practice.  I have found the pRDP supports the central 

theme of stronger integration between transportation and land use 

management via the centres based philosophy.   

86. In my evidence I have highlighted the transport effects of a centres based 

land use development pattern and contrasted this with a more dispersed 

approach.  I find there are more benefits in favour of a consolidated approach 

in terms of maintaining the efficiency of the transport network, minimising the 

negative effects on key transport infrastructure and assisting in encouraging 

a safer, more sustainable urban form. 

87. I find that the consolidated land use development approach within the pRDP 

would yield benefits in terms of providing the opportunity to undertake travel 

by more active modes and also derive the health benefits.  I have tested the 

centres based approach quantitatively and the analysis leads me to conclude 

that agglomerating commercial development within existing locations is the 

preferred planning option for delivering sustainable transport outcomes in 

alignment with the Resource Management Act. 

88. I acknowledge it is often difficult for technical analysis to precisely determine 

when a new centre reinforces, or unwittingly undermines, the centres based 

philosophy.  I have included some guidance in the form of acknowledging the 

positive benefits the centres based philosophy achieves when; the function 

of the centre is considered within the network it is intended to provide; the 

centre is part of, or supports, the wider KAC network; and the centre is 

surrounded by a residential catchment proportionate to its scale.    

89. Overall I support the pRDP in terms of the overarching approach to the 

philosophy of commercial centres. 

Steve Abley 
 
Appendix A –  The link between active transport and health benefits 

Appendix B –  Transportation modelling analysis of Christchurch commercial centre 

intensification 

Appendix C –  Analysis of Christchurch commercial centre travel patterns and 

catchments 
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1. Defining the Problem – Trends in New Zealand 

In a recent report to the Minister of Health[1] it was identified that people in New Zealand of all ages now 
spend more time in cars and less time walking or cycling for transport or recreation, particularly in urban 
areas. More than half of New Zealand children walked or cycled to school in 1989/90 and now less than 
one-third do so. 

This trend of declining use of active modes is supported in data from the New Zealand Household Travel 
Survey (NZHTS). As reported in a recent 2008, NZTA Research report[2] the NZHTS data indicated, on a 
national basis, commuting by active transport modes has been consistently declining and mode share for 
private vehicle has been consistently increasing (MoT, 2008). Linked to a decline in active modes, levels of 
insufficient activity and obesity in the population are increasing. 

The NZTA research concluded that investment in new cycling and walking infrastructure may work to 
promote a shift toward active modes and reduce the number of current active transport users who switch 
to inactive modes at a later point, and thus realise health benefits that would otherwise be lost. 

As highlighted in more recent NZTA research[3] ‘Protecting and promoting public health’ is one of the five 
overarching objectives of the New Zealand Transport Strategy (NZTS), and it first appeared in statute in 
the Land Transport Management Act 2003 (LTMA). This highlights the importance and significance of the 
relationship between transport and public health. 

2. The Health Sector’s Position 

A recent Public Health Advisory Committee report[4] highlighted that physical inactivity accounts for almost 
10 percent of New Zealand’s 20 leading causes of death. As reported[5], inactivity is a contributor to 
obesity and type 2 diabetes, which together cost the health system over $500 million per year. 

A recent report to the Canterbury Regional Transport Committee[6] illustrated that New Zealand has the 
third highest rate of obesity in the OECD, that 1 in 2 people are overweight and 1 in 4 people are obese. 
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The report included a review of several overseas studies of economic benefits of active modes and found 
a consensus among experts in many OECD countries that significant public health benefits can be realised 
through greater use of active modes. 

In spite of the known health benefits of walking and cycling, these modes of transport are still seen as 
minor components of the transport system in New Zealand as evidenced by the relatively low funding 
allocated to the walking and cycling activity class in the Government Policy Statement on Land Transport 
Funding 2012/13-2021/22. There is evidence that investment in walkable urban forms in NZ has yielded 
other positive outcomes. For example, The Nelson Neighbourhood Accessibility Plan that included 
improved cycle infrastructure and urban design principles led to Nelson City recording its lowest ever 
pedestrian injury rate. Another positive example of investing in active modes is the Taranaki Coastal 
walkway that included a 7km costal walkway. This scheme contributed to economic, social and health 
benefits including increased residential property prices and extended stays for visitors to the area. 

In the 2010 report to the Health Minister, several opportunities were identified that could be adopted by the 
Minister of Health to develop active transport to promote positive health outcomes including: 

• Encourage Cabinet to prioritise funding for walking and cycling and public transport 

Infrastructure 

• Encourage Cabinet and government departments to assess major planning and 

infrastructure decisions for health benefits, through Health Impact assessments (HIA) or 

a focus on health within strategic environmental assessments 

• Work with Ministry of Transport and Ministry of Education to develop policies and 

activities for creating safe walking and cycling routes to schools. 

3. Perceptions of Increased Injury associated with 

active Modes 

As cited in a 2008 NZTA research report, studies[8] have indicated that a perception of danger from motor 
vehicle collisions creates a barrier to the use of active modes. In contrast, more recent New Zealand 
research[9], which focuses on school travel, indicated that more severe injuries occurred whilst children 
were travelling by motor vehicle. Reference to other NZ studies lead the author of the NZTA report to 
conclude that a model shift to active transport will reduce traffic injuries because of the reduced number of 
collisions with motor vehicles. 

The NZTA report cites other research (Jacobson 2003) and (Robinson 2005) that shows the presence of 
more pedestrians and cyclists on the street has an inverse association with risk of motor vehicle collision 
suggesting that motorists become increasingly aware and drive more cautiously when there are higher 
levels of pedestrian activity. 

Research findings to be presented to the Minister of Health from Canterbury District Health Board and the 
Canterbury Regional Transport Committee[7] indicate that the health and life expectancy benefits of 
cycling are seven times greater than accident costs associated with this mode. 
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The body of research as cited above provides evidence that the perception of increased risk of injury 
resulting from more active travel does not withstand scrutiny and suggests that there are safety benefits 
associated with encouraging more active travel. 

4. Health Cost Savings 

Costs associated with physical inactivity are known to be difficult to quantify due to the large number of 
assumptions involved – both at the level of the valuation and at the level of understanding use of 
transportation modes and the extent to which transport choice is a contributing factor to the cause of 
illness. Whilst it is recommended that there is a need for more longitudinal studies[3], several overseas 
studies of economic benefits of active modes were reviewed as part of the CDHB presentation to the 
Canterbury Regional Transport Committee. The review found a consensus among experts in many OECD 
countries that significant public health benefits can be realised through greater use of active modes. 

It was found that almost all of the studies identified from the UK and beyond report economic benefits of 
walking and cycling interventions which average 13:1 for UK interventions with the average across all 
studies producing an average figure of 19:1. 

In Australia it was reported[10] that the economic benefit of commuter cycling was $144.3 million per 
annum and that the current commuter cyclists at the time of writing the report in 2008 saved the economy 
$72.1 million in reduced healthcare costs. 

As reported to the Canterbury Transport Committee, the annual cost to New Zealand of obesity and 
physical inactivity is $900m in health and absenteeism costs. In relation to Canterbury specifically, road 
deaths equate to $400 million per annum with this cost increasing. In a report to the Health Minister, the 
Public Health Advisory Committee[1] reported on New Zealand data showing that if 5 % of urban trips 
involving a distance of up to 7 km were cycled rather than driven, annually, 116 premature deaths from ill 
health would be prevented and $193 million saved per year. 

5. Productivity Savings 

As cited in the NZTA research[3] a 2007 US study (ref Mills et al.) into the effects of workplace health 
programs, that included the promotion of physical activity, found that such programs generated both a 
reduction in health risk factors (0.45) and absenteeism (4.3 days per year) and around 10% increase in 
productivity per employee. 

More modest results were reported in the 2008 Australian Study[10] that reported productivity losses of 
$9.29 Billion relating to inactivity which equated to a direct loss of 1.8 working days per worker per year for 
an average Australian worker. 

The body of evidence reviewed above and outlined in greater detail in the referenced papers points to 
significant health and economic productivity benefits that illustrated the link between health and active 
transport. 

6. References 

[1] Healthy places, healthy lives: urban environments and wellbeing - A report to the Minister of 
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1. Introduction 

The Christchurch Replacement District Plan (Plan) provides for a centres based philosophy and a 
hierarchy of centres.  The relationship between Commercial activities (and other activities) and the 
functioning of the transport system are interdependent and the Plan recognises this relationship. 

The results of an assessment of the differences between the network of commercial centres proposed 
under the Plan are compared with a more intensified (or more centres-based) philosophy and a more 
distributed (or less centres-based) philosophy, demonstrating the subsequent greater transportation 
disbenefits of the latter. The analysis makes use of the Christchurch Transportation Model (CTM), which is 
a multi-modal transport modelling tool that is designed to forecast transport outcomes based on changes 
in landuse patterns, transport network and travel demand management interventions. The use of the CTM 
for this assessment has approved by the model owners: NZ Transport Agency (NZTA), Christchurch City 
Council (CCC) and Environment Canterbury. 

2. Methodology 

The CTM is an analytical modelling tool used to support transport planning in Greater Christchurch. The 
most recent version of the CTM at the time of preparation of this technical note (and subsequent evidence) 
is version 7 published in November 2014. Version 7 was developed as part of the ‘An Accessible City’ 
initiative for Canterbury Earthquake Recovery Authority (CERA) and CCC. The technical analysis centres 
on a forecast year of 2031, including the most recent landuse planning aspirations of the model owners, 
and includes committed network infrastructure such as the NZ Transport Agency Roads of National 
Significance (RONS) projects and committed works under the Christchurch City Council Long Term Plan 
(LTP) 2015-25. 

The centres-based philosophy has been tested by running the CTM with varying degrees of intensification 
around the Central Business District (CBD) (defined as the area inside the Four Avenues of Fitzgerald 
Avenue, Moorhouse Avenue, Deans Avenue and Bealey Avenue) and Key Activity Centres (KACs) as 
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identified in the Canterbury Regional Policy Statement 2013 published by Environment Canterbury in 
December 2013.  

The intensification is focused solely on the KACs that are situated inside the Christchurch City Council 
Local Authority boundary and not those located in the Waimakariri and Selwyn District Local Authority 
areas. The Christchurch City KACs are:  

 Papanui 

 Shirley 

 Linwood 

 New Brighton 

 Belfast 

 Riccarton 

 Halswell 

 Spreydon 

 Hornby 

 
A total of seven model runs have been undertaken to inform the assessment.  The base model is closely 
aligned to the CTM version 7 landuse file (file name LandUse_CTMv7_2031.dbf) but also includes the 
Halswell KAC which was notably absent from the landuse inputs in the version 7 model for 2031. Following 
discussions with Dr. Douglas Fairgray of Market Economics it is understood that Dr Farigray’s economic 
modelling in 2031 assumes the Halswell KAC includes an estimated 25,000 square metres of Gross Floor 
Area (GFA). This level of uptake is included in the CTM by adding jobs to the corresponding zone (349) in 
the model. The quantum of jobs have been estimated by averaging the number of commercial and retail 
jobs in the CTM 2011 landuse file in the Styx Centre and The Palms zones. These were selected as the 
Styx Centre and The Palms were estimated by Dr Fairgray to comprise approximately 23,400 sqm and 
26,900 sqm of GFA in 2013, most closely aligning with the forecast Halswell KAC GFA. 

A further modification to the 2031 landuse file included in the baseline for this assessment is to remove a 
small number of negative allocations of retail jobs to CBD zones. To address this anomaly which appears 
to exclusively affect retail jobs, the CBD retail jobs have been re-apportioned to CBD zones based on the 
corresponding version 6 landuse file but maintain the version 7 job totals across the CBD overall.  

Six scenarios have been developed to allow for the comparative analysis of transport outcomes against 
the baseline with varying degrees of intensification. The scenarios  add 10%, 20% and 30% and remove 
10%, 20% and 30% of jobs from the CBD and KACs on a pro rata basis and distribute (or add) these jobs 
pro rata across other commercial centres inside the Christchurch City boundary.  

The CTM landuse inputs include the number of jobs in each transport model zone by Australian and New 
Zealand Standard Industrial Classification 2006 (ANZSIC06) Level One categories with some aggregation 
as specified in the CTM Calibration Final Report December 2008. The ANZSIC06 categories that have 
been intensified in the CBD and KAC zones and distributed (or added) to other commercial zones 
correspond to those with retail, commercial and service industry uses with the exception of transport 
services and education services and are: 

 F Wholesale trade  

 G Retail trade  

 H Accommodation  

 I Transport, postal and warehousing  
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 J Information media and telecommunications  

 K Financial and insurance services  

 L Rental, hiring and real estate services  

 M Professional, scientific and technical services  

 N Administrative and support services  

 O Public administration and safety  

 Q Health care and social assistance  

 R Arts and recreation services 

 S Other Services 

 
A summary of the total jobs in the CBD, KACs and other commercial areas for each run is included in 
Table 2.1. All other inputs including those relating to residential activity, primary industry, transport, 
education and manufacturing sectors have remained unchanged, as have all landuse inputs for zones 
inside the Waimakariri and Selwyn District Council boundaries. All scenarios retain the same transport 
network and public transport service assumptions to enable a consistent comparison between the 
modelled scenarios.  

2031 Model Commercial Jobs % Jobs 
Centres-
based 

% Jobs 
Dispersed 

CBD 
Jobs 

KAC 
Jobs 

Other 
CCC 

M
o

re
 

C
en

tr
e

s-
b

as
ed

  

Add 30% Jobs 57673 25141 50198 62% 38% 

Add 20% Jobs 53236 23208 56569 57% 43% 

Add 10% Jobs 48800 21274 62939 53% 47% 

Baseline 44364 21338 69309 49% 51% 

L
es

s 
C

en
tr

e
s-

b
as

ed
 

Remove 10% 39927 17406 75680 43% 57% 

Remove 20% 35491 15472 82050 38% 62% 

Remove 30% 31055 13538 88420 34% 66% 

 
The 7 scenarios present a range of potential futures with the percentage of Christchurch commercial jobs 
located in the CBD and KACs ranging from 34% to 62%. More extreme scenarios have not been 
considered in the transportation modelling assessment.  

3. Results 

The key indicators of transportation performance extracted from the CTM modelled scenarios are as 
follows: 

 Light vehicle total vehicle kilometres travelled; 

 Heavy vehicle total vehicle kilometres travelled; and, 

 All day person trips by transport mode. 

 
Measures of network travel time and Level of Service for various modes of transport have not been 
included as indicators in this high-level assessment as the underlying road network assumptions are 

Table 2.1 Total 
Commercial Jobs 
by Modelling 
Scenario 
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intended to meet travel demands corresponding to the baseline model landuse planning assumptions and 
not the demands placed on the network by the other scenarios.  

Specifically, scenarios including intensification around the CBD and KACs may require additional targeted 
investment in network capacity and possibly public transport in the vicinity of the intensified centres with 
less investment elsewhere on the network. Conversely, scenarios with a more dispersed allocation of 
commercial jobs may require less investment in the CBD and KACs and additional investment elsewhere 
to address local effects where jobs are dispersed. It would be inappropriate to compare network 
performance using measures such as total vehicle hours, travel times or level of service as the underlying 
investment strategy to allocate funding to congested parts of the network could be quite different under 
any of the scenarios.  

The total vehicle kilometres travelled (VKT) across the network for light and heavy vehicles is shown in 
Table 3.1. Heavy vehicle VKT changes marginally between scenarios. Light vehicle VKT increases as the 
size of the CBD and KACs reduce and decreases as the City becomes more centres-based. The most 
centres-based scenario includes 30% intensification and corresponds to 62,000 fewer VKT per day 
compared to the least centres-based scenario.  

The NZTA Economic Evaluation Manual (EEM) 2013 provides economics analysis procedures and 
parameters enabling the calculation of Vehicle Operating Costs (VOC) from VKT. A typical VOC of 29.7 
cents per kilometre travelled has been conservatively assumed. This value is taken from Table A5.7 of the 
EEM corresponding to urban arterial travel at level grade and a typical speed of 50 kph (although it is 
acknowledged that congested urban travel attracts a higher per kilometre cost as does travel on corridors 
operating at 70 kph and above). The appropriate update factor of 1.07 from Table A12.2 of the EEM to 
represent July 2014 costs and an annualisation factor of 365 days per annum have also been assumed, 
and the resultant annual VOC is presented in Table 3.1.  . 

2031 Model Light VKT Heavy 
VKT 

Total VKT Change 
in VKT 

Annual VOC 

M
o

re
 C

en
tr

es
-

b
as

ed
 

Add 30% Jobs 11,622,931 769,590 12,392,520 -27341 -$3,171,364 

Add 20% Jobs 11,627,430 769,561 12,396,991 -22870 -$2,652,754 

Add 10% Jobs 11,642,207 769,471 12,411,678 -8183 -$949,142 

Baseline 11,650,510 769,352 12,419,861 0 0 

L
es

s 
C

en
tr

es
-

b
as

ed
 

Remove 10% 11,660,377 769,366 12,429,743 9882 $1,146,295 

Remove 20% 11,672,240 769,394 12,441,634 21773 $2,525,480 

Remove 30% 11,685,077 769,445 12,454,523 34662 $4,020,506 

 
The annual VOC arising from a less centres-based scenario is $4.0m higher than the baseline and the 
most centres-based scenario has $3.2m less VOC as a result of the lower VKT. The VKT and annualised 
VOC trends are also shown in Figure 3.1 providing a visual representation of the lesser transport effects 
should a more centres-based philosophy eventuate. 

 

Table 3.1 Daily 
Vehicle Kilometres 
Travelled and VOC 
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Figure 3.1 Change in Vehicle Kilometres Travelled and Vehicle Operating Costs due to Intensification 
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The number of person trips per day by mode of transport are presented for each scenario in Table 3.2 as 
well as the change in person trips by each mode. The analysis demonstrates a more centres-based 
approach encourages more use of sustainable modes with 1200 more cycling and 500 more public 
transport trips when 30% intensification is modelled. A less centres-based approach results in over 1500 
more car person trips. Small differences in totals are accounted for by walking trips on the network which 
are not included in Table 3.2. 

These results are also presented in Figure 3.2 providing a visual representation of the relationship 
between a more centres-based approach, more use of sustainable transport and reduced car dependence.    

2031 Model Vehicle 
Person 
Trips 

Bike 
Person 
Trips 

PT 
Person 
Trips 

Change 
in Veh 
Trips 

Change 
in Bike 
Trips 

Change 
in PT 
Trips 

M
o

re
 C

en
tr

es
-

b
as

ed
 

Add 30% Jobs 2,006,012 56,803  62,252  -1301 1198 490 

Add 20% Jobs 2,006,774 56,380  62,047  -539 775 285 

Add 10% Jobs 2,007,042 56,012  61,910  -271 407 148 

Baseline 2,007,313 55,605  61,762  0  0 

L
es

s 
C

en
tr

es
-

b
as

ed
 

Remove 10% 2,007,611 55,233  61,634  298 -372 -128 

Remove 20% 2,008,260 54,786  61,467  947 -819 -295 

Remove 30% 2,008,875 54,335  61,339  1562 -1270 -423 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.2 Daily 
Person Trips by 
Transport Mode 
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Figure 3.2 Change in person trips by travel mode due to Intensification 
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4. Summary 

The Christchurch Transportation Model (CTM) has been used to provide a technical assessment of the 
high-level network-wide transport outcomes of adopting a more or less centres-based approach in 
Christchurch City. The technical analysis introduced varying degrees of intensification in the Christchurch 
Central Business District (CBD) and Key Activity Centres (KACs). 

The key metrics extracted from the CTM 2031 models include the number of vehicle kilometres travelled 
and the apportionment of person trips by mode of transport. The modelling analysis demonstrates that a 
more centres-based approach leads to less vehicle kilometres travelled across the Greater Christchurch 
network and lower associated costs amounting to $3m per annum (in July 2014 dollars) if 30% 
intensification around centres eventuated. By contrast if 30% of jobs in the CBD and KACs were dispersed 
to other commercial areas an additional $4m of economic cost would be added to the Greater Christchurch 
road network. 

The breakdown of person trips on the network by transport mode demonstrates how strongly the centres-
based philosophy aligns with achieving sustainable transport objectives. In 2031 the model determines 
1300 fewer person trips per day travel by private vehicle if 30% intensification were assumed, and 1600 
more private vehicle person trips per day if 30% of jobs in the CBD and KACs trips were dispersed 
elsewhere.  

As a more centres-based philosophy is embraced around the Christchurch CBD and KACs, private vehicle 
travel and associated costs progressively lessen and the use of sustainable transport modes progressively 
increases. Furthermore the model results demonstrate a less centres-based approach leads to poorer 
transport outcomes including disbenefits in the form of higher vehicle operating costs and greater car 
dependence. 
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1. Introduction 

The Christchurch Replacement District Plan (Plan) provides for a centres based philosophy and a 
hierarchy of centres. The relationship between Commercial activities (and other activities) and the 
functioning of the transport system are interdependent and the Plan recognises this relationship. 

An assessment has been undertaken focusing on Ministry of Transport New Zealand Household Travel 
Survey (NHTS) data to understand travel patterns relating to commercial centres in Christchurch City. The 
NHTS is an ongoing survey of New Zealand residents conducted by the Ministry of Transport which 
provides an understanding of New Zealanders travel patterns.  

The objectives of the assessment is to examine the catchment areas of commercial centres in 
Christchurch City as a function of their size and understand how far people travel on the road network 
to/from commercial centres; and consider the location of both existing and future commercial centres, in 
particular Key Activity Centres (KACs) as identified under the Canterbury Regional Policy Statement 2013 
published by Environment Canterbury in December 2013, identifying which centres are adequately 
supported by residential catchments now and in the future. 

The technical work has been enabled through the interrogation of the NHTS data using ArcMap 
Geographic Information Systems (GIS) software. A key input is a set of Esri shapefiles supplied by 
Christchurch City Council which define the location, boundary and sizes of commercial core, commercial 
retail park, commercial fringe, and commercial local zones proposed in the Christchurch Replacement 
District Plan. The New Brighton Mall and Christchurch City Central Business District (CBD) are not 
included in the CCC commercial zone boundaries as Stage 1 of the Replacement District Plan excludes 
New Brighton and Central City commercial provisions.  

2. Methodology 

The New Zealand Household Travel Survey (NHTS) is informed by travel diaries which document the trips 
undertaken by participants over a two day survey period, and itemises the origin, destination, mode of 
travel, purpose and a broad range of other attributes associated with each trip on the transport network. 
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The data which has been included in this assessment was collected over a five year period from 2010 
through to 2014. A total of 506 households in the Christchurch City boundary were surveyed over this 
period representing a sample of approximately 0.4% of all households. 

A representative selection of 23 commercial centres within Christchurch City were chosen for which an 
adequate sample of travel data is available within the NHTS dataset. In general, these were the largest 
and busiest centres within the City, and care was taken as far as possible to select centres which did not 
significantly change in size over the survey period as this may introduce some bias in the later analysis. 
Smaller commercial centres were also generally not selected to avoid small sample sizes which may not 
be representative of the full population of trips travelling to/from the centre. The centres chosen for 
subsequent analysis are shown in Figure 2.1, Figure 2.2  and Figure 2.3. 
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Figure 2.1 Selected Centres in East Christchurch  
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Figure 2.2 Selected Centres in South Christchurch 
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Figure 2.3 Selected Centres in West Christchurch 
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The origin and destination locations of each trip in the NHTS dataset are geo-referenced which means the 
distance travelled for each trip to or from a commercial centre can be calculated using ArcMap GIS. The 
mode of transport, trip purpose and travel time for each trip is also recorded. The straight line or ‘as the 
crow flies’ distance for each trip was calculated accordingly, and the site area associated with each centre 
was also calculated in the GIS. The resultant data was then exported to Microsoft Excel for data cleaning 
and analysis. 

Data cleaning focused on potential data entry and recording errors in the NHTS dataset, for example trips 
which could not feasibly be completed in the travel time recorded in the dataset, and trips for which the 
origin or destination locations were not geo-referenced.  

Data records where the primary purpose of the trip was for work were removed, including the NHTS 
categories ‘Work – Main Job’, ‘Work – Other Job’ and ‘Work – Employers Business’. These records were 
discarded so that subsequent analysis focused on travel to/from the commercial centres for shopping, 
business, recreational or other trip purposes and would therefore focus on the ‘customer’ experience 
associated with each commercial centre. 

The analysis focuses primarily on vehicle driver trips, consequently measuring the catchment of each 
commercial centre based on the reach of private vehicular travel. It is acknowledged that a more detailed 
assessment across all modes of transport would provide more transparency around the size of catchments 
by mode and degree of accessibility to each centre. However, by targeting the mode with the longest 
‘reach’ across the network a larger overall catchment area is considered in the analysis producing a more 
conservative overall assessment of the relative influence of each centre. 

3. Analysis and Results 

The 50th percentile vehicle driver trip distance is considered to be a representative measure of the ‘typical’ 
distance travelled to or from a commercial centre and is assumed in this assessment as the residential 
catchment of each centre. The 50th percentile trip distance for each of the 23 commercial centres was 
calculated directly from the NHTS data and plotted against the site area of each centre to understand the 
relationship between ‘reach’ and ‘size’ of commercial centres.  

Site area was chosen in preference to the gross floor area (GFA) or gross leasable floor area (GLFA) as a 
complete GFA or GLFA data set for all centres in Christchurch was not readily available. Latter analysis 
also considers the reach of commercial zones which are yet to be developed, wherein the GFA or GLFA of 
undeveloped sites could not be calculated and would only be able to be inferred. Subsequently, the site 
area is considered to provide a consistent and robust basis for this analysis. 

The plot of 50th percentile vehicle driver trip distance and site area of the 23 centres is shown in Figure 3.1  
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Figure 3.1 Percentile Trip Distance for Centres by Site Area  
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A model was fitted to the data points for the 23 centres by introducing a logarithmic trendline. The best fit 
logarithmic equation is as follows: 

1.0196 ln 8.6158 

where D is the 50th percentile vehicle driver trip distance in kilometres and S is the commercial centre site 
area in m2.  

The R2 coefficient for this equation is 0.45 indicating a reasonable fit between the equation and the 
observed data. For the remainder of this assessment the area inside the 50th percentile vehicle driver trip 
distance is referred to as a measure of the size of the residential catchment associated with a commercial 
centre. It is acknowledged that the residential catchment of all trips travelling to or from each centre would 
be a larger area, however considering a 50th percentile catchment produces an effective relative measure 
of ‘typical’ trip lengths and travel pattterns with respect to the size of each centre. 

A plot showing the location of all commercial zones defined under the Christchurch Replacement District 
Plan is included in Figure 3.2.  The equation relating catchment to size calibrated from NHTS data in has 
used been fitted to all centres shown in Figure 3.2 of between 14,000m2 and 240,000 m2 in site area. 
These lower and upper bounds were instated to make sure the equation did not predict values outside of 
the range for which it was calibrated. Where multiple parcels of land zoned as commercial are adjoining 
the land parcels were conglomerated to consider the combined influence of the commercial zone land. 
This is the case with much of the Commercial Fringe areas aggregated with adjacent Commercial Core or 
Commercial Retail Park areas, and with adjoining parcels of Commercial Core and Retail Park land in 
Hornby and in Belfast.  

The modelled catchment of each centre assuming the fitted equation is shown spatially in Figure 3.3 for 
each commercial zone of greater than 14,000m2 site area. Much of the city includes overlapping 
catchments demonstrating that under the Replacement District Plan, Christchurch residents in most areas 
are offered choice in commercial centres within the 50th percentile or ‘typical’ reach by private motor 
vehicle.  

The size of commercial centre catchments have been further enumerated as the number of residential 
households within each catchment by overlaying an ESRI shapefile of 2010 Land Information New 
Zealand (LINZ) residential areas over 2013 LINZ address data. This provides an approximation of the 
number of households at 2013 within each centre’s catchment and is shown in Figure 3.4 as a function of 
the size of each centre. Figure 3.4 indicates that some centres including Barrington, Shirley, Linwood, 
Riccarton and Papanui KACs have larger catchments than others including Hornby, Belfast and Halswell 
KACs. 

The analysis is further extended to account for future proposed infill and greenfield residential 
development at 2031. The Christchurch Transport Model (CTM) has been used to inform this analysis as it 
includes future planning forecasts of the number of households in each of the 498 CTM zones in the 
Greater Christchurch area. The use of the most recent version (version 7) of the CTM to support this 
assessment has been approved by the model owners, NZ Transport Agency, Christchurch City Council 
and Environment Canterbury.  
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Figure 3.2 Map showing Christchurch City Council Commercial Zonings under the Proposed Replacement District Plan  
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Figure 3.3 Map showing catchment areas of commercial areas within Christchurch City  

Indicative Catchment Sizes 

2km Catchment Area: 
 
 
4km Catchment Area: 
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Figure 3.4 Number of Households in Centre Catchment by Site Area – 2013 
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The number of households forecast in each model zone at 2031 and the corresponding zone boundaries 
have been plotted in ArcMap GIS, to calculate the proportion of each CTM model zone which lies inside 
each the commercial centre catchments. The same proportion of future households forecast in the CTM 
zone would then be allocated to the commercial centre catchment. By way of example, if the catchment 
associated with a commercial centre included all of zone A, 75% of the land area associated with zone B 
and 50% of the land area associated with zone C, 100% of zone A households, 75% of zone B households 
and 50% of zone C households would be summed and would represent the future residential catchment 
for the commercial centre. This example is shown schematically in Figure 3.5. 

 

The resultant future (2031) catchment sizes have been plotted by commercial centre site area and shown 
in Figure 3.6. The increase in number of households in each catchment between 2013 and 2031 relative 
to site area have been isolated for the KACs are shown in Figure 3.7 to demonstrate the extent of uplift in 
residential catchment size.  

The analysis demonstrates the extent to which the number and location of households in 2031 and the 
location and size of commercial centres proposed under the Replacement Christchurch District Plan align.  
Some of the centres are adjacent to greenfield residential development areas and the analysis 
demonstrates that some of the centres including Halswell KAC which currently have smaller catchments 
are expected to experience a substantial increase in households within their catchment based on the 
proposed development areas included in the 2031 CTM planning inputs.  

All of the KACs experience strong growth between 2013 and 2031 in households within their catchment 
areas as show in Figure 3.7 but it is evident that Hornby KAC and Belfast KAC in particular and to a lesser 
extent the Halswell KAC have small residential catchments relative to their size in terms of site area. 

Figure 3.5 Visual 
Illustration of 
Future Household 
Estimation 
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Figure 3.6 Number of Households in Centre Catchment by Site Area – 2031 
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Figure 3.7 Comparison of 2013 and 2031 Number of Households in KAC Catchments by Site Area  
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4. Summary 

The assessment presents a simple model in the form of a logarithmic equation to demonstrate the 
relationship between the distances travelled by vehicle drivers to commercial centres as a function of the 
site area of the centre, based on data sourced from the Ministry of Transport’s New Zealand Household 
Travel Survey (NHTS). A logarithmic trend demonstrates that 50th percentile distance travelled increases 
as the size of the centre increases and then tapers off to a more modest increase in catchment as Centres 
become very large. 

The model equation has been applied to the commercial land zoned under the Christchurch Replacement 
District Plan to quantify the number of current (that is in 2013) and future (2031) households that reside 
within the catchment of each of the commercial centres. The analysis indicates that not all centres are 
equal on this basis that some centres including the Hornby KAC, Belfast KAC and Halswell KAC have 
fewer households than others despite being similar in terms of site area and the corresponding ‘typical’ 
catchment size. 
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