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1. INTRODUCTION 

1.1 My name is Angus Bargh.  I am the Chief Transport Planner within the 

Christchurch Central Development Unit ("CCDU") for the Canterbury 

Earthquake Recovery Authority ("CERA").  I commenced employment with 

CERA in August 2014. 

1.2 This is the second statement of evidence I have prepared on the 

Christchurch Replacement District Plan ("Replacement Plan").  My first 

statement was provided in respect of the Stage 1 hearing for the Transport 

Proposal.1  I confirm that I continue to rely on my previous statement of 

evidence to the extent that it is relevant to this hearing, and do not intend to 

repeat that evidence. 

1.3 A summary of my qualifications and relevant past experience is set out in 

paragraphs 1.1 to 1.6 of my first statement of evidence.   

1.4 I have been engaged by the Crown, through the CERA, to provide evidence 

in relation to transport planning aspects in Proposal 13 (Central City) 

("Proposal 13").   

2. CODE OF CONDUCT 

2.1 I confirm that I have read the code of conduct for expert witnesses as 

contained in the Environment Court’s Practice Note 2014.  I have complied 

with the practice note when preparing my written statement of evidence, 

and will do so when I give oral evidence before the hearings panel.  

2.2 The data, information, facts and assumptions I have considered in forming 

my opinions are set out in my evidence to follow.  The reasons for the 

opinions expressed are also set out in the evidence to follow. 

2.3 Unless I state otherwise, this evidence is within my sphere of expertise and 

I have not omitted to consider material facts known to me that might alter or 

detract from the opinions that I express. 

2.4 While I am employed by CERA, my employer and I recognise my overriding 

obligation to the Hearing’s Panel in presenting my evidence. 

                                                
1
 Statement of evidence of Angus Bargh on behalf of the Crown (Proposal 7: Integration of Proposal 7 with the 

Christchurch Central Recovery Plan), 10 June 2015; http://www.chchplan.ihp.govt.nz/wp-
content/uploads/2015/03/495-Crown-Angus-Bargh-Statement-of-Evidence-Transport-10-6-15.pdf.  
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2.5 CERA has agreed to me giving expert evidence on its behalf in accordance 

with my duties under the Code of Conduct. 

3. SCOPE 

3.1 I have been asked by the Crown (through CERA) to provide evidence in 

relation to the transport provisions of Proposal 13 of the Replacement Plan 

with particular focus on: 

(a) the macro-level transport analysis which has been undertaken in 

support of An Accessible City - He Taone Wātea ("AAC"), the 

transport chapter of the Christchurch Central Recovery Plan - Te 

Mahere Maraka Ōtautahi ("CCRP"); and  

(b) the broad relationship between parking and the use of public 

transport.  

3.2 This is high-level evidence and is presented to assist the panel with two 

important matters for consideration: 

(a) the High Trip Generator Rule and activities which are anticipated by 

the Replacement Plan within the central city; and 

(b) parking requirements within the Replacement Plan and how the 

CCRP requires a balanced approach to parking supply. 

4. EXECUTIVE SUMMARY 

4.1 As outlined in my previous statement, the objective of the AAC Chapter is 

the development of a central city travel network to support travel choice and 

enable a significant increase in the proportion of people who use public 

transport, cycle or walk.  Implementation of the AAC will lead to an increase 

in the overall capacity of the central city transport network while at the same 

time reducing the proportion of vehicle trips to and from the central city.  

4.2 The transport effects of the CCRP have been assessed and modelled at a 

central-city wide level.  The assessment confirmed that land use 

development which aligns with that anticipated by the CCRP will result in an 

efficient transport network. The primary assumptions for the model are that: 

(a) underlying assumptions within the CCRP of the location and form of 

land use and the gross floor area of developments ("GFA") in the 
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central city will remain valid throughout the delivery of the AAC 

network; 

(b) the AAC network is progressively delivered over the next 20 to 30 

years;  

(c) the AAC target mode shift in favour of public transport, walking, 

cycling and car passengers occurs;  

(d) there is good connectivity between the central city and the wider city 

– particularly network connectivity with bus services, bus 

infrastructure and the cycling network; and  

(e) the location and scale of parking buildings is delivered appropriately. 

4.3 Provided land use within the central city develops in alignment with that 

anticipated by the CCRP (and provided for as permitted activities), then the 

High Trip Generator Rule is not required.  This is because the anticipated 

traffic generation resulting from permitted activities under the CCRP has 

already been modelled and assessed. Only development which is likely to 

result in higher trip making activity than anticipated by the CCRP should be 

captured by a High Trip Generator Rule and assessed.   

4.4 A crucial factor in this respect is GFA, and in particular building height and 

site coverage.  Because the assessment of transport effects of the CCRP is 

based on assumptions of GFA and employees (or school rolls) there will 

continue to be a high level of confidence in the overarching transport 

planning strategy for the central city provided that there is no departure 

from the rules within the Replacement Plan which effectively control 

building GFAs. 

4.5 There is a clear relationship between public transport use and parking 

supply.  Based on a comparative study of other centres in Australia and 

New Zealand, it is clear that cities with a higher proportion of public 

transport use typically have a proportionally lower rate of parking supply 

(measured at a per-employee level). 

4.6 It is therefore important that the development of parking supply within the 

central city is given careful consideration. Ultimately too much parking will 

reduce public transport use and thereby reduce the overall capacity of the 

transport network (and its ability to support employment). Conversely, too 

little parking will fail to provide sufficient access for private motor vehicles 
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which will result in supressed economic activity or lower confidence from 

the development community. 

5. THE TRANSPORT ASSESSMENT OF THE CCRP AND THE ROLE OF 

THE HIGH TRIP GENERATOR RULE  

5.1 As outlined in my previous statement, the objective of the AAC is the 

development of a central city travel network to support travel choice and 

enable a significant increase in the proportion of people who use public 

transport and cycle or walk. Implementation of the AAC will lead to an 

increase in the overall capacity of the central city transport network while at 

the same time reducing the proportion of vehicle trips to and from the 

central city.2 

5.2 My previous statement identified that the AAC network is designed to 

accommodate the travel demand associated with a target central city 

residential population of approximately 20,000 and an employment 

population of approximately 60,000 by 2041. These target populations, 

which underpin the CCRP, are aligned with the land-use assumptions within 

the Replacement Plan.3 

5.3 The assessment of the trip making characteristics and the resultant effect 

on the transport network was undertaken in 2012 by Quality Transport 

Planning (QTP Ltd) on behalf of CERA. This assessment was undertaken 

using the Christchurch Transport Model ("CTM") and the Christchurch 

Assignment and Simulation Transport ("CAST") model.4 

5.4 These models used the land use anticipated by the CCRP as an input to 

provide an assessment of the resulting performance of the transport 

network. The broad methodology employed within the models to derive 

transport activity from land use is as follows: 

(a) the area covered by each transport model is divided into discrete 

parcels referred to as zones.  For the central city CTM has 39 zones 

and CAST, being more detailed, has 100 zones. 

                                                
2
 Statement of evidence of Angus Bargh on behalf of the Crown, Proposal 7 (Transport), Integration of Proposal 7 

with the Christchurch Central Recovery Plan, 10 June 2015. Para 4.2. 
3
 Ibid, Para 8.3. 

4
 AAC CAST CTM Models Update V01a, Jan 2015. QTP. 
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(b) for each zone in the model either the GFA or the number of jobs (or 

school roll for education) is estimated for each type of land use 

activity anticipated in that area.  

(c) CTM, being a land use transport model, has been built and 

calibrated to provide a set of relationships between land use and the 

resultant transport activity at a person level. This means that for a 

given land use, CTM will describe:  

(i) how many people are expected to be generated from, or 

attracted to, a particular zone; 

(ii) the proportion of people who are expected to drive a private 

vehicle, be a passenger in a private vehicle, catch a bus, 

cycle or walk; and 

(iii) at a coarse level, the route that people will take if they drive 

or catch a bus. 

(d) CAST essentially inherits the vehicle activity from the CTM and 

provides greater refinement by dividing the transport activity into 

smaller zones. It does this by factoring the transport activity from 

CTM for a particular zone based on how the land use is comprised 

in the smaller CAST zones. CAST also provides a more detailed 

analysis of network and intersection performance. CAST therefore 

provides a high degree of granularity for transport activity within the 

central city.  

5.5 Therefore, in a broad sense, the models assume that the CCRP anticipated 

the establishment of activities listed as permitted activities in CCRP rules 

2.1.1(a), 2a1.1(a), 2b.1.1 and 4a.1.1. In my opinion, the transport activity 

which results from the land use which the CCRP anticipates has been 

analysed by the models, and demonstrated to be adequately 

accommodated by the AAC network. 

5.6 Because the assessment of transport effects of the CCRP is based on 

assumptions of GFA and number of employees5 there will continue to be a 

high level of confidence in the overarching transport planning strategy for 

                                                
5
 For a complete summary of how land use is used to inform the transport analysis reference Appendix A –

Updated Land Use and Parking Assumptions, AAC CAST CTM Models Update V01a, Jan 2015. QTP.  Due to its 
size I have not included this document with my evidence but it is available on request. 
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the central city provided that there is no departure from the rules within the 

Replacement Plan which effectively control building GFAs.   

5.7 The most relevant type of departure in this respect would be any increase 

to permitted building heights, because increasing building heights would 

then increase the magnitude of GFA anticipated by the CCRP.  This would 

in turn lead to an increase in the number of trips to and from the central city 

– an increase which has not been taken into account in the modelling.   

5.8 Rules on site coverage are also an example of a potential departure 

although this is less relevant in the central city as high coverage rates are 

already assumed by the transport modelling.  Because the modelled level of 

site coverage is already high, the flow-on increase in trip generation 

resulting from any increase in site coverage above that level would be of 

less significance.   

5.9 One important characteristic of the transport modelling is that aspirational 

mode shift targets have been adopted in preference to the mode split 

targets6 that are forecasted by the CTM and CAST models. The aspirational 

targets are equivalent to a 12% reduction in private motor vehicle use 

compared to what the models expected would occur if historic mode split 

trends continue to 2031 (this extends to a 25% reduction by 2041).7 

5.10 The reason that the AAC provides more aspirational targets is that the 

existing transport models are, in my opinion, incapable of forecasting the 

anticipated step-change in travel behaviour which will result from the 

delivery of the CCRP and the AAC over the next 25 years. This step-

change anticipates a significant proportional increase in public transport, 

cycling or walking and a corresponding reduction in private vehicle use. The 

mode split targets proposed by the AAC are focused on accommodating 

pre-earthquake levels of vehicle activity while providing for growth in 

alternate transport modes. My previous statement explains this in more 

detail8.  

                                                
6
 Mode split targets refer to the proportion or car drivers, car passengers, public transport users, cyclists and 

pedestrians that are both aspired to and anticipated as a result of the CCRP. Targets are a departure from 
modelled forecasts which are derived from historical relationships. In the case of the CCRP historic relationships 
have limited relevance as they cannot be relied upon when the CCRP effectively delivers a fundamentally different 
central city environment. 
7
 CTM forecasts 243,500 daily central city vehicle trips by 2031 whereas 214,500 daily trips are targeted by the 

AAC. For 2041, 288,800 vehicle trips are forecast whereas AAC targets 214,500 trips (effectively capped vehicle 
use beyond 2031). 
8
Statement of evidence of Angus Bargh on behalf of the Crown, Proposal 7 (Transport), Integration of Proposal 7 

with the Christchurch Central Recovery Plan, 10 June 2015, Paras 9.3 – 10.8. 
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5.11 Based on the use of these models, the AAC network can be shown to 

accommodate the land uses anticipated by the CCRP at 2041. Broadly this 

network has the following characteristics: 

(a) It accommodates similar private vehicle volumes compared to pre-

earthquake;  

(b) It accommodates a higher number of overall trips but with more 

people travelling by bus, and choosing to walk, cycle or being a car 

passenger compared to pre-earthquake; and  

(c) There is a reduction in vehicle based trips due to a higher residential 

population in the central city.  

5.12 The AAC transport network has been assessed as being able to 

accommodate the activity which results from the CCRP land use (and 

thereby the Replacement Plan) zoning subject to the following assumptions: 

(a) That underlying assumptions within the CCRP of land use and GFA 

(particularly in respect of building height, as discussed above) 

remain valid throughout the delivery of the AAC network; 

(b) That the AAC network, for which the first phase construction work 

commenced in 2014 and is on-going, is progressively delivered over 

the next 20 to 30 years;  

(c) That the AAC target mode shift in favour of public transport, walking, 

cycling and car passengers occurs;  

(d) That there is good connectivity between the central city and the 

wider city – particularly network connectivity with bus services, bus 

infrastructure and the cycling network; and  

(e) That the location and scale of permanent parking buildings9 is 

delivered appropriately.  

5.13 If the conditions behind these assumptions are not satisfied (for example an 

appreciable amount of mode shift does not occur) then the likely result will 

be either that:  

                                                
9
 Where car parking is the primary or main activity on a specific site. 
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(a) the development of land will be limited or capped by the inability of 

the transport network to move people in and out of the central city; 

or  

(b) excessive congestion will be increasingly common which will result 

in supressed economic activity for existing land use.  

5.14 In my opinion, a mixture of both is the most likely outcome. 

The High Trip Generator Rule  

5.15 The land use provisions of the CCRP are intended to promote a permissive 

development environment, where development is not unnecessarily 

curtailed by the need to carry out integrated traffic assessments for all high 

traffic generators.  The CCRP High Trip Generator Rule provides an 

exemption for permitted activities, and the CCRP also includes generous 

rules around parking (with no minimum parking standards and generous 

maximum parking standards).   

5.16 As discussed above, the transport effects associated with land uses 

anticipated by the CCRP have been assessed.  It has been demonstrated 

that the network proposed by the AAC can accommodate the travel activity 

associated with the anticipated land use which is expected at both 2031 

and 2041. 

5.17 In my opinion, the High Trip Generator rule is meant only to capture 

proposals where the development of land occurs in a manner which has not 

been anticipated by the CCRP.  At a central-city wide level, if a land-use 

activity is anticipated by the CCRP in the form of a listed permitted activity, 

then the contribution of this development to the overall transport effects has 

already been assessed through the CCRP transport modelling.   

5.18 It is therefore, in my opinion, only development which is likely to result in a 

much higher level of travel activity than is anticipated by the CCRP which is 

required to be captured and assessed.  

5.19 As an example, if a new proposed commercial building listed as a permitted 

activity under CCRP rule 2.2.1(a) was to be double the maximum height 

restriction imposed by  CCRP rule 2.3.1, then it would likely accommodate 

double the employees than was anticipated by the transport assessment 

carried out in support of the CCRP.  This doubling of employees would 

likely result in doubling the travel demand related to the site.  Under this 
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scenario, it would be beneficial to assess the proposal as part of a resource 

consent application and seek further explanation from the applicant as to 

how this additional impact would be mitigated. 

5.20 In my view it would be appropriate for the level of additional scrutiny 

required to depend on the extent of the breach of the permitted activity limit.  

It may be that a full integrated transport assessment is not required for 

more minor breaches, but is required for significant breaches of the 

permitted activity height limit. 

6. PARKING AND INTERDEPENDENCY WITH PUBLIC TRANSPORT 

6.1 Having considered the matter of parking within the context of a central city 

which is recovering from a natural disaster, I commissioned Jacobs NZ 

("Jacobs") to undertake a comparative analysis of parking within other 

major centres throughout Australia and New Zealand. This analysis was 

commissioned to answer high-level questions such as: 

(a) How much parking is required to ensure a successful central city; 

(b) What is the effect of providing too much, or too little parking; and  

(c) What is the relationship between parking and the use of public 

transport. 

6.2 Following receipt of Jacobs' analysis in May 2015 (included as Attachment 

A to my evidence)10, and having considered the matter of parking and its 

role in meeting the vision and objectives of the CCRP11, I have formed the 

following opinions: 

(a) There is currently an oversupply of parking in the central city 

(measured on a per-employee basis). This is partly due to the loss 

of central city employment since the earthquake and the abundance 

of temporary at-grade off street car parks.12 

(b) At a central-city wide level, the risk of over-supply of parking is 

greater than the risk of under-supply of parking in the long term. 

                                                
10

 Christchurch Parking Information RevC, May 2015, Jacobs NZ. 
11

 CCRP, March 2012. Aspirations, pp 23. Vision, pp 27. 
12

 Christchurch Parking Information RevC, May 2015, Jacobs NZ. In 2006 the parking supply in central 
Christchurch was 0.93 parks per employee (39k employees and 36k car parks). In 2013 this increased to 1.56 
(20k employees and 30.5k car parks). 
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(c) Despite the risk of over-supply of parking, certain areas of the 

central city will have an enduring demand for parking that is likely to 

exceed supply. This applies particularly to the Retail Precinct and 

the Health Precinct.  However this tension is typical in these types of 

land-use activities which are generally well serviced by alternate 

modes and networks of access other than private vehicle use which 

requires car parking supply. 

(d) There was a propensity prior to the earthquakes for employees to 

park on-street, remote from their place of work, where there are no 

parking charges and walk to work. This behaviour, in my opinion, 

will endure and the tolerance to walking longer distances will 

increase as more employees return to the central city and 

competition for free parking increases. 

(e) There is a clear relationship between the provision of car parking 

within the central city and the proportion of people who use public 

transport. This relationship, based on a comparison with many 

centres through Australia and New Zealand, is shown in Figure 1 

below.  The vertical axis, labelled "PT Mode Share" represents the 

percentage of people using public transport. 

 

 

Figure 1: Parking Supply versus Public Transport Mode Share
13

 

                                                
13

 Christchurch Parking Information RevC, May 2015, Jacobs NZ.. 
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6.3 Figure 1 shows that pre-earthquake Christchurch had a much higher 

parking supply (on a per-employee basis) than any other city in the 

comparative study. It also had the lowest mode split in favour of public 

transport, with the exception of Canberra which is partly due to a much 

lower population density and a higher proportion of walking and cycling 

activity. 

6.4 I note that Figure 1 also shows the forecasted level of parking supply and 

anticipated public transport mode share by 2041.  This is in line with the 

intended direction for the future development of the Central City, which is 

(broadly speaking) to reduce parking spaces per job and increase PT Mode 

Share in Christchurch from that which occurred historically (and currently, 

post-earthquake). 

6.5 While it is clear that there is a relationship between public transport use and 

parking, I also recognise that a high level of access to the central city by 

private vehicles is very important to the AAC. Indeed by 2041, 44% of all 

trips to and from the central city will be expected to be made by people 

driving a car. The important consideration, in my opinion, is that the 

relationship between parking supply, private vehicle use and the resultant 

use of public transport is acknowledged as part of the planning framework 

for the central city. I also consider that it is very important that there is a 

commitment to monitoring the alignment and development of parking supply 

and other land-use activities to ensure a balanced approach is maintained. 

6.6 I would also like to highlight the unavoidable tension between the need to 

deliver ample parking supply in the short-term to support the economic 

vibrancy of the recovering central city and the need to manage long-term 

parking supply to ensure the delivery of a balanced transport network which 

meets the objectives of the CCRP. In my opinion, this tension is best 

managed through good monitoring, a managed reduction in temporary car 

parking, careful consideration of the scale and location of newly proposed 

off-street parking buildings and a responsive parking policy framework led 

by Council. 

7. IMPLICATIONS FOR THE CENTRAL CITY PROPOSAL OF THE 

REPLACEMENT PLAN 

7.1 The recovery of the central city, to meet the vision of the CCRP, has been 

subject to a full analysis of transport effects, a process which has been led 
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by CERA and supported by Council. The AAC delivers a central city 

transport network which supports the CCRP land-use zoning assumptions. 

Provided the development of individual sites is consistent with that 

assumed by the CCRP then further assessment of local or network effects 

as is typically required by the high trip generator rule is, in my opinion, not 

required. If the site is developed to accommodate a more intensive activity 

than is anticipated by the CCRP then further assessment would be 

warranted.   

7.2 It is likely that, the redevelopment of the central city will be required to be 

subject to on-going monitoring by Council and the regeneration agencies to 

ensure that the interdependency of land-use development and transport 

activity aligns with the assumptions and assessment framework of the 

CCRP. This is particularly important in relation to parking supply and the 

resultant effect on mode split particularly public transport use. 

 

Angus Bargh 

14 January 2016 


