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1. INTRODUCTION 

 
1.1 My name is Peter Gordon Rogan Nunns. I hold the position of Senior 

Economist at MRCagney Pty Limited, a consultancy. I have been in this 

position since May 2014. 

 

1.2 I hold the academic qualifications of a Bachelor of Arts (Mathematics, 

Political Science) from Williams College (US) and a Master of Arts (Political 

Economy) from the University of Auckland. I am a member of the New 

Zealand Association of Economists and an associate member of the Institute 

of Professional Engineers New Zealand Transport Group. Since 2008 I have 

worked in the fields of economic policy, research, and consulting in New 

Zealand, with a focus on cost-benefit analysis (CBA) of major investments 

and public policies, including planning regulations and transport investments. 

My full qualifications and relevant work experience are summarised in 

Appendix A. 

 
 

1.3 I have been engaged by the Christchurch City Council (Council) to provide 

evidence in relation to an economic analysis of the proposed transport 

provisions of the proposed Replacement District Plan (pRDP). I have not 

been involved in the drafting or development of the proposed transport 

provisions. 

 

1.4 I confirm that I have read the Code of Conduct for Expert Witnesses 

contained in the Environment Court Practice Note 2014 and that I agree to 

comply with it. I confirm that I have considered all the material facts that I am 

aware of that might alter or detract from the opinions that I express, and that 

this evidence is within my area of expertise, except where I state that I am 

relying on the evidence of another person. 

 

1.5 The key documents I have used, or referred to, in forming my view while 

preparing this brief of evidence are listed in Appendix B. 

 

1.6 In preparing this statement. I have read the evidence of: 

(a) Mr David Falconer; 

(b) Ms Jeanette Ward; 

(c) Mr Warren Lloyd; and 

(d) Mr Paul Roberts. 
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2. EXECUTIVE SUMMARY  

 

 Minimum parking requirements (MPRs) 

 

2.1 MPRs can impose opportunity costs on individual land-owners by reducing 

the amount of commercial or residential floorspace that can be provided on 

sites, and broader costs on society as a result of changed transport 

behaviours that lead to increased congestion, vehicle emissions, and 

reduced health benefits from walking and cycling. In my evidence, I discuss 

how MPRs have historically resulted in an oversupply of parking both for 

individual businesses and for commercial centres or cities as a whole. On the 

other hand, MPRs can also generate some benefits for Council and 

individual land-owners by reducing the potential for parking spillover and 

hence allowing them to avoid parking management costs. 

 

2.2 Overall, my view is that the costs of imposing MPRs are likely to exceed the 

benefits. This is especially true in commercial centres and in areas with 

mixed uses or moderate to high densities, although it is likely to also apply in 

residential areas. Consequently, I support the provisions in the Revised 

Proposal
1
 that: 

 

(a) Remove MPRs from Local and Neighbourhood Centres (and 

adjacent roads); 

(b) Reduce the number of carparks required for residential activities 

relative to the provisions in the operative City Plan; 

(c) Reduce MPRs in areas that are accessible to public transport, 

public parking facilities, walking and cycling options, or a mix of 

uses; and 

(d) Manage parking requirements for High Trip Generators (HTGs) 

through Integrated Transport Assessments (ITAs), which require 

developers to consider parking requirements on a site-specific 

basis, rather than through MPRs (to be discussed further below). 

 
2.3 The removal or reduction of MPRs does not limit any individual developer, 

business, or household to provide the amount of parking that they require. If 

they prefer, they are able to continue to provide parking at the same rates 

                                                   
1
 14 May 2015 Revised Proposal. 
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that would have been required by MPRs in the operative City Plan (or at a 

higher rate). 

 

Cycle parking requirements 

 

2.4 In my evidence, I discuss how provision of appropriately-located cycle 

parking can facilitate additional cycling, and that a lack of cycle parking may 

become increasingly influential as a barrier to cycling following the Council’s 

investments in safe cycle infrastructure. Additional cycling is associated with 

health, environmental, and congestion benefits, including positive 

externalities related to improvements in local environmental quality and 

reduced public health costs. 

 

2.5 I estimate that it would be necessary for each cycle stand to generate an 

additional 10-20 one-way cycle trips per annum to deliver social benefits 

twice as high as the cost of provision. This equates to less than one 

additional one-way cycle trip per fortnight for each new cycle stand and is 

therefore well within the range of plausibility. I note this does not account for 

any benefits to existing cyclists, whose trips may be more convenient if more 

cycle parking was available at their destination. I therefore consider it to be a 

conservative estimate. 

 

2.6 As a lack of appropriate cycle parking appears to be a barrier to cycling for 

some people, it is therefore reasonable to expect cycle parking requirements 

to have benefits greater than their costs. 

 

 End of trip cycle requirements 

 

2.7 Similarly, I discuss how provision of end of trip facilities can facilitate 

additional cycling. As a result, it is likely that the provision of showers in 

some workplaces will generate health, environmental, and congestion 

benefits from increased cycling. 

 

2.8 I estimate that it would be necessary for each shower to generate an 

additional 160 to 195 one-way cycle trips per annum to deliver social benefits 

twice as high as the cost of provision. This equates to roughly 3-4 one-way 

cycle trips per week and is therefore well within the plausible range of 

outcomes. Furthermore, as this figure does not account for any benefits to 
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existing cyclists or other users, such as people who may choose to exercise 

at lunchtime, I consider it to be a conservative estimate. 

 

2.9 As a lack of showering and changing facilities appears to be a barrier to 

cycling for some people, it is therefore reasonable to expect end of trip 

requirements to have benefits greater than their costs. 

 

 Integrated Transport Assessment requirements 

 

2.10 ITA requirements may introduce some additional up-front costs for large 

developments, but they also have the potential to reduce costs to developers 

by allowing them to provide fewer carparks than they may otherwise have 

been required to provide if MPRs applied instead. In addition, ITAs can 

reduce negative externalities associated with transport mode choice (e.g. 

congestion and vehicle emissions arising from car use) or crashes around 

vehicle accessways. 

 

2.11 I estimate that ITA requirements will deliver social benefits twice as high as 

the up-front cost of conducting an ITA if: 

 

(a) The average ITA allows developers / building users to provide at 

least 2-3 fewer carparks than would have been required under MPR 

rules. These benefits would accrue directly to the developer, and 

indirectly to building users (for example, tenants of new 

developments); or 

 

(b) If the average ITA results in the avoidance of 590-1470 car trips per 

annum (and hence the avoidance of the social costs of congestion 

and vehicle emissions associated with those trips). This reflects a 

reduction of only 2-6 car trips per working day and is therefore not an 

implausible assumption; or 

 

(c) If the average ITA results in the avoidance of one injury crash among 

vehicles entering or leaving the facility over a period of 55-140 years, 

or in other terms, if one out of every two ITAs results in the avoidance 

of a single injury crash over a 30-year period, the ITA requirement will 

result in net social benefits. 
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2.12 If ITAs result in the avoidance of vehicle trips AND the avoidance of a small 

number of injury crashes, the Benefit Cost Ratio (BCR) will be higher as 

these figures are additive. Overall, these calculations suggest that a very 

modest level of design change / behavioural change would be required for 

ITAs to have a BCR substantially above one. Consequently, it is reasonable 

to expect that ITAs can deliver benefits in excess of their costs. 

 

3. SCOPE OF WORK 

 

3.1 I have been asked to provide economic evidence on the proposed transport 

provisions, including:  

 

(a) minimum car parking requirements; 

(b) cycle parking requirements; 

(c) end of cycle trip facilities; and 

(d) integrated transport assessments. 

 

3.2 In my analysis, I have considered the provisions specified in Council’s 

Revised Proposal dated 14 May 2015 (Revised Proposal). 

 

3.3 In my evidence I undertake an assessment of the pRDP transport provisions 

that take into account the following relevant sources of guidance: 

 

(a) section 32 of the Resource Management Act 1991 (RMA), which 

sets out requirements for assessing planning regulations.  

(b) the Treasury’s (2005) Cost Benefit Analysis Primer, which contains 

relevant guidance on valuing the costs and benefits of policies; and 

(c) the Treasury’s (2013) Regulatory Impact Analysis Handbook, which 

contains relevant guidance on policy development, including the 

identification of a robust problem statement. 

 

3.4 My evidence has the following appendices: 

 

(a) Appendix A: my qualifications and experience; 

(b) Appendix B: list of documents used in preparing this evidence; 

(c) Appendix C: underlying data and calculations for MPRs (including 

Tables 3 to 13); 
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(d) Appendix D: underlying data and calculations for cycle facilities 

(including Tables 14 to 23); and 

(e) Appendix E: underlying data and calculations for ITAs (including 

Tables 24 to 26). 

 

 

4. USING PLANNING REGULATIONS TO MANAGE TRANSPORT OUTCOMES 

 

The Role of Cost / Benefit Analysis 

 

4.1 Cost benefit analysis (CBA) is commonly used for evaluating public policies, 

including local and central government regulations (New Zealand Treasury, 

2005). It is a framework that can be used to present, compare, and interpret 

different types of costs and benefits. 

 

4.2 The CBA framework requires results to be presented and compared in a 

consistent way, for instance through: 

 

(a) The comparison of the proposed policy, or planning provision, 

against a counterfactual, or do-minimum scenario. In other words: 

what are the costs and benefits likely to occur with a policy, 

compared with the costs and benefits likely to occur without a 

policy?; 

(b) Quantification of both costs and benefits, where practicable, 

including discounting future effects to present values and 

monetising both costs and benefits; and 

(c) Comparison of costs and benefits using a benefit-cost ratio (BCR). 

 

4.3 Understanding the impact of transport provisions is complex due to the fact 

that they can have impacts in multiple, related markets. 

 

 Identifying the costs of transport rules  

 

4.4 I consider that there are three ways in which planning regulations can impose 

costs on individuals and society in general: 

 

(a) Compliance costs: Planning policies and processes may impose 

financial costs on individuals seeking to develop land. These 
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include costs associated with preparing and processing resource 

consent applications or complying with planning rules or consent 

conditions. These can also be described as added “resource costs” 

– i.e. they require people to expend additional resources, such as 

their time or construction costs, to obtain their desired outcomes. 

(b) Deadweight costs: Planning regulations can also limit the amount of 

development that can occur, or reduce the likelihood of new 

development. This can result in a loss for both developers, who may 

not be able to build their preferred projects, and to the people who 

would have lived or located businesses in those projects. 

Deadweight costs may arise as a result of rules that limit the 

amount of development in desirable areas, or increase the cost and 

uncertainty of applying for resource consents (Grimes and Mitchell, 

2015). They can also be described as “opportunity costs” – i.e. they 

prevent people from realising opportunities
2
. 

(c) Indirect costs in imperfectly functioning related markets: Planning 

regulations can influence the cost of development. Consequently, 

regulation can also affect the choices that people make about 

where and how to live, work, and play. According to Boardman et al 

(2011), this may result in some additional, indirect costs if there are 

imperfections in “related markets” such as transport, labour 

markets, or public health. Indirect costs tend to be borne by society 

rather than individuals – e.g. if somebody must drive longer 

distances on a congested road, it tends to have a negative effect on 

other road users. 

 
4.5 In my evidence, I generally focus on analysing, and where practicable 

quantifying, compliance costs associated with the Revised Proposal, such as 

the costs of preparing an ITA or providing cycle facilities. I have done so for 

two reasons: 

 

(a) First, economic theory suggests that any “deadweight costs” 

associated with people’s decision not to proceed with a project as a 

result of regulatory requirements will tend to be smaller in 

magnitude than the compliance costs that they would otherwise 

                                                   
2
  However, as Grimes and Mitchell (2015) note (on page 18), “planning and regulatory issues may rule out a developer’s 

ex ante preferred project but the same rules and processes do not necessarily rule out development of the same 
available land; an alternative project (either by the same or a different developer) may still proceed that has different 
consenting costs, probability of consenting success and/or different timeframes, building costs or expected revenues 
relative to the initially preferred project.” As a result, I suggest that deadweight costs are generally smaller in magnitude 
than the compliance costs that would be required in order for the project to proceed. 
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face. This makes intuitive sense: If somebody chooses not to 

proceed with a development as a result of the requirement to 

provide (say) $1000 worth of cycle facilities, then it follows that the 

development was worth less than $1000 to them. 

(b) Second, it is often not practicable to quantify indirect costs in 

“related markets” due to uncertainty about the degree to which 

people’s behaviour will change. Where these costs may be large, I 

have discussed them. 

 

4.6 Following Boardman et al's (2011) analysis of costs and benefits in multiple 

markets
3
, I suggest that costs that are imposed directly on developers are 

ultimately passed on to the people who buy or rent buildings. This is 

intuitively sensible: why would someone choose to develop a new building if 

they could not sell it for a price that covered their costs, including their 

financing costs and profits? Consequently, it is my view that the costs of 

planning regulations must also be considered as applying to end users, such 

as tenants of commercial buildings or households.  

 

4.7 Finally, I note that planning regulations may in some cases reduce the costs 

faced by developers. This may happen, for example, where a proposed 

regulation is less stringent than existing rules. In my view, this is highly 

relevant to some parts of the pRDP’s transport provisions, such as the 

proposed car parking provisions in the Revised Proposal. 

 
Identifying the benefits of transport rules 

 

4.8 Regulations can raise wellbeing by correcting market imperfections, such as 

externalities, that may otherwise lead to a poor outcome for society. When 

seeking to identify and assess the benefits of regulations, it is necessary to 

begin with a robust assessment of potential market imperfections that may 

arise in the absence of rules. In my evidence, I draw upon the Treasury’s 

(2013) guidance on regulatory impact analysis. 

 

4.9 As summarised in Table 1 below, the Treasury defines five categories of 

market failures that should be considered in an analysis (which can be 

applied to the transport provisions). Each of these market failures can result 

in reduced social wellbeing, e.g. when: 

 

                                                   
3
  See Chapter 5, “Valuing Benefits and Costs in Secondary Markets”. 
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(a) Individuals externalise some of the costs of their activities on 

society or the environment; 

(b) Individuals choose to under-provide public goods, such as parks, 

because they are unable to recover costs from people who enjoy 

them; and 

(c) Individuals over-consume publicly provided infrastructure or 

amenities, such as transport networks. 

 

Table 1: Categories of market failures (Source: Treasury, 2013) 

 Imperfect competition - where one or more party is able to control a market for 
their own benefit at the expense of consumers or other firms. 

 Information problems - where one party to a transaction does not have the 
information needed to act in their best interests. In extreme circumstances this 
can lead to significant costs to many parties and the market being under-
developed because of a lack of trust. 

 Externalities (spill-overs) - where costs or benefits fall on people other than 
those who consume the good or service. This can lead to the over- or under-
provision of the good or service, and 

 Public and mixed goods - where a good or service is:  
o under-supplied, because it cannot be charged for 
o under-consumed, because consumers are being directly charged but 

their consumption is not incurring extra costs, (ie, it non-rivalrous), or  
o over-consumed, because there is free access to the resource but 

consumption still imposes costs. 

 Lack of clear property rights - unclear, ill-defined, or poorly designed property 
rights can mean that parties do not bear the consequences or receive the 
rewards that result from their actions. 

 

4.10 In relation to the transport provisions in the pRDP, I note that there are a 

range of externalities associated with transport behaviours that cannot 

practically be priced or fully priced. The New Zealand Transport Agency's 

(NZ Transport Agency) Economic Evaluation Manual (EEM) identifies a 

number of relevant externalities and provides techniques for valuing them. 

Some relevant externalities include: 

 

(a) Congestion: Additional vehicles travelling on busy roads may 

generate delays for other road users; 

(b) Vehicle emissions and traffic noise: Vehicle use may result in 

negative environmental externalities (e.g. greenhouse gases) or 

health externalities (e.g. carbon monoxide, fine particles); 

(c) Health benefits of walking and cycling: Increased use of “active 

modes” may improve users’ health and thus lower public health 

costs; and 

(d) Vehicle crashes: Collisions between vehicles or between vehicles 

and pedestrians/cyclists may result in social costs as a result of 

injury or death. 
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4.11 If transport provisions result in changes to people’s transport behaviours, 

they may be able to reduce some negative externalities associated with 

travel behaviour (such as congestion and vehicle emissions) or foster 

positive externalities (e.g. reduced public health costs from improved health). 

 

Process for assessing the intervention logic for transport provisions 

 

4.12 I begin my analysis of individual provisions by asking a series of questions 

about  the potential “intervention logic” for regulating. The aim of this process 

is to identify the factors, such as externalities or information problems, that 

may imply that regulating would lead to better social outcomes. 

 

4.13 Following the discussion of the potential benefits of planning regulations 

above, I have identified the following relevant questions related to the 

transport facilities addressed in the pRDP: 

 

(a) Is the transport facility a private good, public good, or mixed good? 

If the latter, there may be a rationale to regulate to ensure that 

people provide a sufficient amount of the facility. 

(b) Are there any positive or negative externalities associated with 

providing transport facilities?; and 

(c) Are there information problems that may prevent people from 

identifying the optimal amount of transport facilities to provide? 

 

4.14 Finally, if there is a potential “intervention logic” for regulating the provision of 

transport facilities, I investigate relevant empirical evidence to determine: 

 

(a) the strength of the relationship between provision and people’s 

transport behaviours; 

(b) the magnitude of the social benefits that may arise as a result of 

changed behaviours; and 

(c) the relative magnitude of costs and benefits. 

 

5. MINIMUM PARKING REQUIREMENTS  

 

5.1 The pRDP recognises that car parking can have complex effects on urban 

form and transport outcomes. Policy 7.1.1.4(a) notes that car parking is 

required to “provide for the expected needs of an activity in a way that 
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minimises adverse effects.” Following on from this, Policy 7.1.1.4(b) seeks to: 

“provide for flexible approaches to car parking in local and neighbourhood 

centres to support the use of public and active transport and existing parking 

supply”. 

 

5.2 In order to help achieve this, Rule 7.2.3.1 establishes rules for the minimum 

number of car parks required for different activities. The Revised Proposal 

retains car parking requirements in most zones outside the central city, while 

removing them in two cases: 

 

(a) first, it does not impose MPRs for activities “located within a 

commercial zone and/or on adjacent roads that is identified as a 

local or neighbourhood centre [sic]”; and 

(b) second, it does not impose MPRs on High Trip Generators (HTGs) 

that would trigger the requirement for an ITA under Rule 7.2.3.10, 

as parking requirements would be assessed on a site-specific basis 

in an ITA. 

 

5.3 In addition to the targeted removal of MPRs from local and neighbourhood 

centre zones and from activities covered by an ITA, the pRDP specifies 

standard ratios for parking provision for different activities (Table 7.2) and a 

set of parking reduction adjustment factors (Appendix 7.14) that apply in 

areas with better accessibility by other transport modes. 

 

5.4 In general, I have considered the economic rationale for the key changes to 

parking policies, including the removal of MPRs from local and 

neighbourhood centres, and the application of parking reduction adjustment 

factors. I consider the rationale for using ITAs to determine the appropriate 

level of parking supply for high trip generating activities in a later section of 

my evidence. 

 

5.5 My analysis is structured as follows: 

 

(a) a discussion of the intervention logic for car parking provisions, 

taking a “first principles” view on the underlying economics; 

(b) analysis of how these provisions may result in social benefits, and, 

if practicable, how we may quantify these benefits; 
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(c) how these provisions may result in costs for new developments, 

and, if practicable, how we may quantify these costs; and 

(d) to conclude, I compare the magnitude of costs and benefits and 

consider whether the benefits of car parking requirements are likely 

to outweigh the costs. 

 

5.6 In undertaking this analysis, I note that the existence of a benefit is not 

sufficient to conclude that a policy is worth undertaking. Nor is the existence 

of a cost sufficient to conclude that it is not worth undertaking. It is necessary 

to compare both costs and benefits to form any such conclusions. 

 

Intervention logic for parking provisions 
 

5.7 In economic terms, parking is best considered as a “private good”. It is both 

excludable, in that it is possible for the owners of carparks to prevent others 

from using them, and rivalrous, in that it is not possible for two people to use 

a single carpark at the same time. This means that the people who own 

and/or use parking can internalise all of the costs and benefits of parking 

supply. Consequently, it is likely to be most appropriate (from a social 

perspective) to provide parking on a “user-pays” or “demand-responsive” 

basis. This is especially true in light of site-specific variations in demand for 

parking. 

 

5.8 However, I also note that parking owners or operators, including the Council, 

which manages on-street parking, are not always willing or able to manage 

parking demand by pricing it or limiting access. If this is the case, then there 

is the potential for “parking spillover” onto neighbouring sites or on-street 

parking. This can in turn increase “parking search” costs for users by 

requiring them to circle in search of a free parking space
4
. 

 

5.9 Parking spillover can be thought of as a negative externality that only arises if 

the following two conditions are met: 

 

(a) some businesses or developers have chosen to under-supply 

parking on their sites relative to their actual requirements; and 

(b) Council and neighbouring property owners are unwilling or unable 

to adopt parking management strategies to discourage spillover. 

                                                   
4
  The international best practice is to target an occupancy rate of 85% to ensure an optimal balance between high 

utilisation and ready availability of parking spaces for users. See page 23 of Auckland Transport (2014) and page 3 of 
Weinberger and Karlin-Resnick (2015). 
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5.10 Parking provision can have a significant impact on transport behaviours. 

Parking is a complementary good to driving, meaning that increased 

provision of parking (or low pricing for parking) will tend to encourage more 

driving. Conversely, it will tend to reduce use of public transport, walking, and 

cycling, as these are substitutes for driving. Furthermore, as all of these 

transport behaviours are associated with positive or negative externalities 

(NZTA, 2013), providing parking may lead to some broader social costs, as 

summarised in Table 2. 

 

Table 2: Relationship between parking provision and transport-related externalities 
(Source: NZTA, 2013, MRCagney, 2014) 

Transport 

behaviour 

Relationship to 

parking 

Externalities / social costs 

Driving Complement – 

more parking 

encourages 

more driving
5
 

Increased driving is associated with 

several negative externalities, including 

congestion (leading to inconvenience for 

other road users), vehicle noise (leading 

to reduced property values
6
), and vehicle 

emissions (leading to worse health and 

environmental quality).  

Public transport 

(PT) 

Substitute – 

more parking 

discourages PT 

use
7
 

Reduced PT use may reduce total fare 

revenues without reducing network 

operating costs, resulting in an increased 

requirement for fare subsidies or 

reduced viability of PT networks
8
. 

Walking and 

cycling 

Substitute – 

more parking 

discourages 

walking and 

cycling 

Increased walking and cycling improves 

health, leading to reduced public health 

costs. 

                                                   
5
  MRCagney (2014) surveys the literature on demand for driving with respect to parking prices. They conclude that 

in major Australasian urban centres, a reasonable estimate of the elasticity of commuter car travel with respect to 
CBD parking changes is -0.30. This indicates that if parking prices decreased by 10%, driving to the CBD would 
increase by approximately 3%. 

6
  The NZ Transport Agency (2013) finds that cost of road noise amounts to $350 per decibel for each affected 

household. See Appendix A8.2. 
7  MRCagney (2014) surveys the literature on the “diversion rates” between modes as a result of changes to 

parking pricing – i.e. the share of people who would switch from driving to public transport or vice versa. They 
conclude that in areas such as CBDs with good public transport access, 50-75% of people who would choose not 
to drive as a result of higher parking prices / less abundant parking supply would switch to public transport 
instead. The remainder would either choose not to travel or choose to walk or cycle instead. 

8  Empirical research suggests that public transport networks are characterised by “economies of density”, in which 
more heavily-patronised routes are relatively more cost-effective to operate. See e.g. Graham et al (2003). 
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5.11 Finally, provision of parking can have important impacts on land use. On the 

one hand, parking provision can support the development and viability of 

sites, as it enables people to access them via car. However, as discussed in 

more depth below, cars are not the only way that people travel. On the other 

hand, parking can “crowd out” provision of commercial and residential 

floorspace, as it competes for the same space. This means that if parking is 

over-provided, it may in fact reduce the value of developments. 

 

 Benefits of MPRs 

 

5.12 As discussed above, the main benefit of MPRs is that they can prevent or 

reduce parking overspill to neighbouring properties or on-street parking, 

which may arise if a development under-estimates its parking requirements. 

This may in turn allow Council and businesses to avoid the costs associated 

with parking management. 

 

5.13 Because parking is both rivalrous and excludable, it is possible for Council 

and property owners to respond to parking oversupply by adopting various 

parking management techniques. All of these strategies are currently used 

by various councils and businesses. This may include, but is not necessarily 

limited to: 

 

(a) Managing on-street parking, which could be done by instating 

residential parking permit schemes or by installing parking meters 

and hiring monitoring and enforcement staff (a cost to Council, who 

may be able to recoup some costs from users); 

(b) Installing gates and ticket machines to manage large off-street 

parking facilities, including multi-storey garages and surface parking 

with limited entrances (a cost to parking suppliers, including 

businesses, who may be able to recoup costs from users); or 

(c) Installing signs to indicate that parking is for customers, residents or 

employees only and contracting parking enforcement companies to 

tow or clamp unauthorised users (resulting in few costs for 

businesses, as enforcement companies will seek to recoup costs 

from people whose cars were towed or clamped). 
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5.14 MRCagney (2013) estimated the costs of parking management in three 

medium-density commercial areas in Auckland
9
. They estimated that the 

costs of parking management in all three areas include the cost of 

developing and monitoring comprehensive parking management plans 

(estimated at $100,000 per annum), the costs of hiring three enforcement 

officers (estimated at $270,000 per annum), and the cost of installing and 

servicing parking meters ($12,000 per meter, plus annual servicing costs of 

$150 per machine per annum). Overall they estimate that the total cost of 

parking management is likely to be $14.5 million in present value terms, 

discounted at 8% over a 30 year period (see  

5.15 Table 13 in Appendix C). 

 

5.16 These costs tend to scale with the size of the area being managed. All else 

being equal, managing a larger amount of on-street parking will require more 

expenditure from Council in order to provide more parking meters and 

monitor a larger area. 

 

5.17 On-street parking management costs are likely to be similar in Christchurch, 

as many of the inputs are “tradeable” between cities. 

 

5.18 However, the costs to businesses seeking to manage off-street parking are 

likely to be considerably lower, or even non-existent. It is considerably less 

difficult, and hence less costly, to monitor and enforce off-street parking due 

to the fact that it tends to be adjacent to business premises and thus subject 

to passive surveillance by business owners or employees. In addition, there 

tend to be fewer points of access to off-street business carparks, which 

means that rather than installing and monitoring many parking meters, it is 

possible to install gates and automated ticket machines to control access. 

 

5.19 Based on data from Rawlinsons (2013), summarised in Table 3 in Appendix 

C, I estimate that the total capital costs associated with installing two barrier 

gates, two ticket printers and dispensers, and a single fee computer and 

ticket validator at an off-street carpark are approximately $57,500. However, 

this cost will not necessarily apply to all businesses with off-street carparks, 

and nor will it apply immediately upon the removal of MPRs. Many 

                                                   
9
 These areas included a four-kilometre stretch of Dominion Road, and commercial properties within a two-kilometre walking 

distance of the Takapuna and Onehunga town centres. See Figure 27 in Appendix A of MRCagney (2013) for a map of these 
areas. 
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businesses will not see a need to gate their carparks, as any change in 

parking supply in the surrounding area will, in my view, be incremental. 

 

5.20 Businesses with large carparks that are located in retail centres, including 

some shopping malls and supermarkets, are most likely to face costs related 

to managing access to their carparks. In fact, some businesses have already 

adopted such an approach. For example, several malls in mixed-use centres 

in Auckland – such as Westfield 277 Newmarket and the Shore City 

shopping centre – already require users of carparks to pay for access or 

validate their tickets following purchases. This suggests that this approach is 

not excessively onerous. 

 

5.21 However, businesses also have cheaper options for managing their off-street 

carparks. According to the Ministry of Consumer Affairs
10

, businesses have 

the right to clamp or tow vehicles that are infringing upon their carparks, 

provided that they post clear signage warning unauthorised users: 

 

“If you park your car on private land such as a private car park, or a 

car park which is only for shoppers, or even if you have overstayed in 

a paid car park, you may be trespassing. The landowner can take 

civil action against you in Court for damages and/or an injunction to 

stop the trespass from continuing. 

Many landowners will instead choose to clamp or tow your car. To do 

this landowners can say that you accepted the risk of being clamped 

or towed because there was clear signage or they rely on an old 

common law doctrine known as “distress damage feasant” to seize 

the car until you pay for damages.” 

 

5.22 Many businesses, especially smaller businesses that share a parking lot with 

other businesses, already use this approach to ensure that their parking 

spaces remain available for customers or employees. The costs of doing so 

are low and are largely limited to posting clear signs stating the terms of 

access and contracting with a parking enforcement or towing company to 

monitor carparks and remove infringing vehicles. As parking enforcement 

                                                   
10

  http://www.consumeraffairs.govt.nz/for-consumers/services/carpark-fines-towing-and-clamping#trespasslaw 
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companies typically seek to recover the costs of enforcement from towed or 

clamped vehicles
11

, enforcement carries few direct costs to businesses. 

 

 

 Costs of MPRs 

 

5.23 MPRs may impose costs on individual developers or businesses and on 

society in general. In my view, if MPRs are “binding” on new developments – 

i.e. if they require some people to provide more parking than they otherwise 

would have done – they are likely to result in two types of costs: 

 

(a) “Opportunity costs” arising from the fact that requiring more parking 

will reduce the amount of residential or commercial floorspace that 

can be provided on sites; and 

(b) Wider costs related to changed transport behaviours, such as 

increased congestion,  increased vehicle emissions, reduced health 

benefits from walking and cycling, and reduced cost recovery for PT 

services. 

 

5.24 These costs may arise in either residential or commercial zones, if MPRs 

result in an oversupply of parking. In order to understand the costs of MPRs, 

I address three questions below: 

 

(a) are there reasons to believe that MPRs require some businesses 

and households to purchase more carparks than they require? 

(b) is there evidence that MPRs result in an oversupply of parking 

within commercial centres or cities as a whole? 

(c) if MPRs are likely to be binding in Christchurch, how can we 

account for their cost?  

 

5.25 In order to answer the first question, I consider relevant data on parking and 

vehicle trip generation rates for individual retail sites and households. While 

parking is assumed to be a requirement for all businesses and all 

households, actual parking demands can be highly site specific. This 

suggests that even if an MPR rule is appropriate for some businesses or 

households, it can impose significant costs on others. 

                                                   
11

 The voluntary “Code of Conduct for Vehicle Clamping on Private Land”, signed by several major parking enforcement 
companies, sets a maximum fee of $200 to release a clamped vehicle. See http://www.consumeraffairs.govt.nz/pdf-
library/Clamping-Code-for-Private-Land.pdf. 

http://www.consumeraffairs.govt.nz/pdf-library/Clamping-Code-for-Private-Land.pdf
http://www.consumeraffairs.govt.nz/pdf-library/Clamping-Code-for-Private-Land.pdf
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5.26 Douglass and Abley (2011) and Hulme-Moir (2010) report data on parking 

demand at retail facilities throughout New Zealand. According to Douglass 

and Abley (2011), who report vehicle trip generation rates for 32 shopping 

centres and supermarkets in New Zealand, there are large variations in 

parking demand even at comparably-sized facilities. Table 4 (in Appendix C) 

summarises their data on trip generation rates. I note two key findings from 

this data: 

 

(a) First, larger retail establishments may generate fewer vehicle trips 

per 100m
2
 of gross floor area (GFA) than smaller establishments.  

For example, mean vehicle trips per 100m
2
 for supermarkets and 

shopping centres with 6,001-10,000m
2
 GFA is less than half the 

mean rate for establishments with under 2,000m
2
 GFA – 8.42 

compared with 17.4
12

. Consequently, an MPR that applies the same 

parking ratio to smaller and larger retailers may result in an 

oversupply of parking for larger facilities. 

(b) Second, the standard deviations in trip generation rates – which 

measures the degree of variation observed in the data – are large 

for retail establishments of all sizes. They suggest that it is common 

for vehicle trip generation rates to be above or below the average 

by 30-70%. Consequently, an MPR that is based on average 

parking rates is almost certain to result in significant over-provision 

of parking for around half of retail establishments
13

. 

 

5.27 Hulme-Moir's (2010) analysis of parking occupancy at small (under 5,000m
2
 

GFA) suburban retail sites in New Zealand found that the size of retailers 

explained only 17% of the variation in parking demand (see  Figure 1 in 

Appendix C). This suggests that other factors, such as surrounding land 

uses, availability of public transport and walking and cycling facilities, and 

type of retail, play a much more important role in determining actual parking 

demand. Consequently, I consider that applying an MPR based on floor area 

may not be appropriate for many retailers. 

 

5.28 In my view, this data suggests that MPRs are highly likely to be binding for a 

number of retail establishments. While less data is available for other 

                                                   
12

  However, given the large standard deviations in trip generations, I cannot be fully confident that the real figures are 
as different. 

13
  On the other hand, MPRs will not limit retailers’ ability to provide more parking if they require it. Consequently, MPRs 

are unlikely to result in an undersupply of parking on other sites. 
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business activities, such as offices and manufacturing, similar outcomes are 

likely to apply, for two reasons. First, some offices and commercial buildings 

have better access to public transport and walking and cycling networks than 

others, which may result in different transport mode shares for their 

employees or customers. Second, there is no fixed relationship between 

building size and on-site employment, as different businesses may use a 

different mix of labour inputs and capital inputs (e.g. machines). These 

considerations are also relevant to my discussion of ITAs.  

 

5.29 2013 Census data on household car ownership in Christchurch (presented in 

Table 10 in Appendix C) suggests that applying MPRs in residential zones is 

likely to require some households to 'purchase' carparks (i.e. purchase land 

and / or garaging for carparks) that they do not need. While most households 

own one (37% of households) or two motor vehicles (38%), a small share of 

households own no motor vehicles (7.9%). The remaining 17% of 

households own three or more motor vehicles. Consequently, different 

households are likely to have different parking (and vehicle trip) requirements 

that may not be served by a one-size-fits-all MPR. 

 

5.30 However, the range of variation in household demand for car parking is 

considerably smaller than the range in retail demand for car parking, as most 

households own one or two cars. As a result, MPRs may be less likely to 

result in parking oversupply when applied in residential areas. Even so, 

careful consideration should still be given to the equity impacts of MPRs. 

2013 Census data shows that one in four Christchurch households earning 

less than $30,000 owned no cars. These households are less likely to require 

off-street parking, and due to their low incomes, they may be less able to 

afford to purchase garages or land space that will usually go unused. 

 

5.31 In order to answer the second question, I have drawn upon studies of parking 

over-supply in a range of New Zealand and overseas cities. While there has 

been no definitive study of parking oversupply in Christchurch, this research 

universally suggests that the application of MPRs has resulted in an 

oversupply of parking at a city level or within individual centres. Appendix C 

summarises the results of four studies that provide evidence that MPRs have 

led to an oversupply of parking in Auckland (MRCagney, 2013; see Table 5), 

Porirua City (Hulme-Moir, 2010; see Table 6 and Table 7), London (Guo and 
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Ren, 2013), and 26 mixed-use districts in a range of US cities (Weinberger 

and Karlin-Resnick, 2015; see Table 8). 

  

5.32 I consider the empirical evidence on parking oversupply to be relevant to the 

Christchurch context. In particular, an analysis of household travel behaviour, 

car ownership, retail rents, and parking policies from legacy district plans 

(see Appendix C) suggests that Christchurch is likely to be fairly similar to 

Auckland. In the absence of strong evidence that transport behaviours or 

parking demand are exceptional in Christchurch, it is appropriate to conclude 

that MPRs will have much the same effect in retail and commercial areas 

here as they have had in other cities.  

 

5.33 Third, as MPRs are likely to be binding in Christchurch, both for individual 

developments and for the city as a whole, it is necessary to consider the 

magnitude and applicability of the costs. MRCagney (2013) quantified two 

costs related to MPRs in three medium-density, mixed-use commercial areas 

in Auckland (Takapuna, Dominion Road, and Onehunga): the “opportunity 

cost” of reduced commercial floorspace, and the added costs of congestion 

resulting from the fact that abundant, low-priced parking encourages people 

to drive more (and use public transport, walking, and cycling less). 

 

5.34 Based on an analysis of commercial property sales, MRCagney (2013) 

concluded that the average opportunity cost of a single oversupplied parking 

space was $19,000. Across the three commercial areas studied, the total 

opportunity cost of parking oversupply was estimated at between $75.7 

million and $157.5 million. Based on an analysis of data on retail rents in 

Auckland and Christchurch (see Table 11 which are my own calculations, 

and Table 14 from MRCagney (2013) in Appendix C), I conclude that the 

opportunity cost of a single oversupplied carpark is likely to be slightly lower 

in Christchurch - around $17,000 – as commercial floorspace is slightly less 

valuable. However, this still implies that the total cost of parking oversupply is 

likely to be large. 

 

5.35 Based on transport modelling conducted using alternative scenarios for 

parking supply and pricing in these three commercial areas, MRCagney 

(2013) concluded that congestion associated with parking oversupply in 

these areas cost road users approximately $12.3 million (in present value 
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terms discounted at 8% over a 30-year period
14

). As the available data (pre-

dating the Canterbury Earthquake) suggests that Christchurch had similar 

levels of congestion to Auckland, it is likely that congestion costs will also 

arise as a result of oversupplied parking in Christchurch
15

. 

 

5.36 Finally, while I am not aware of any attempt to quantify the costs associated 

with added vehicle emissions and noise or reduced health benefits from 

walking and cycling arising from parking oversupply, I note that these costs 

may also be substantial. 

 
Conclusion: 

 
5.37 In the above sections, I have set out that: 

 

(a) There is strong reason to believe that MPRs have historically been 

binding in Christchurch, especially in retail or mixed-use centres; 

(b) Binding MPRs impose opportunity costs on individual land-owners 

by reducing the amount of commercial or residential floorspace that 

can be provided on sites, and broader costs on society as a result 

of changed transport behaviours that lead to increased congestion, 

vehicle emissions, and reduced health benefits from walking and 

cycling; and 

(c) MPRs can also generate some benefits for Council and individual 

land-owners by reducing the potential for parking spillover and 

hence allowing them to avoid parking management costs. 

 

5.38 Overall, my view is that the costs of imposing MPRs are likely to exceed the 

benefits. This is especially likely to be true in commercial centres and in 

areas with mixed uses or moderate to high densities. It is also likely to be 

true in residential areas, although to a lesser extent as most households 

would choose to buy houses with carparks even in the absence of MPRs. 

 

5.39 Consequently, I support the provisions in the Revised Proposal that: 

 

(a) Remove MPRs from Local and Neighbourhood Centres (and 

adjacent roads); 

                                                   
14

 These values are recommended by Treasury (2005) to enable the comparison of costs and benefits that occur over a long 
time period. 
15

 See http://www.transport.govt.nz/ourwork/tmif/networkreliability/nr002/ 
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(b) Reduce the number of carparks required for residential activities 

relative to the provisions in the operative district plan; 

(c) Reduce MPRs in areas that are accessible to public transport, 

public parking facilities, walking and cycling options, or a mix of 

uses; and 

(d) Manage parking requirements for HTGs through ITAs, which require 

developers to consider parking requirements on a site-specific 

basis, rather than through MPRs (to be discussed further below). 

 

5.40 In my view, the removal of MPRs from Local and Neighbourhood Centres is 

likely to be especially beneficial. As I have outlined above, the results of 

MRCagney's (2013) study of MPRs in retail centres in Auckland are likely to 

be relevant to Christchurch due to similarities in the cities’ transport mode 

choices, car ownership rates, commercial rents, traffic congestion, and 

historical application of MPRs. After adjusting these results to account for 

slightly lower retail rents in Christchurch (see Table 14 Appendix C), I 

conclude that the benefits of removing MPRs from Christchurch’s Local and 

Neighbourhood Centres (in terms of improved development opportunities 

and reduced congestion) are likely to be five to ten times greater than the 

costs (i.e. added parking management costs) 

 

5.41 Furthermore, I note that although removing MPRs may increase the costs of 

managing parking to avoid spillover for some neighbouring businesses, these 

costs are likely to be small relative to the social benefits. For example, I 

estimate that the capital costs of gating off a large off-street carpark is 

around $57,500. Owners of large off-street carparks may find this necessary 

if removal of MPRs results in a major reduction in parking provision on 

surrounding sites. However, given the fact that I estimate that a single 

oversupplied parking space is estimated to have an opportunity cost of 

$17,000, this means that the benefits that arise from reduced provision of 

carparks are likely to outweigh the costs
16

. 

 

5.42 While this analysis principally relates to commercial activities, I note that 

MRCagney (2013) also extends their analysis to other areas of Auckland, 

finding that the costs of imposing MPRs outweigh the benefits in most parts 

of the city, including residential zones (see Figure 2 Appendix C). As the 

                                                   
16

  Based on these figures, I estimate that reducing the number of oversupplied carparks by four would generate 
sufficient benefits to outweigh the added costs of gating a single large carparks. It is unlikely that a reduction of four 
parking spaces would result in sufficient spillover to justify gating large carparks.  
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same underlying economic principles apply to MPRs in residential zones and 

commercial zones, similar results may occur in Christchurch.  

 

5.43 However, as discussed above, MPRs in residential zones may have fewer 

negative effects due to the fact that the range of variation in household car 

ownership is significantly smaller than the variation in retail trip generation 

rates, which means that a “one size fits all” MPR is likely to impose costs on 

fewer households (although not necessarily no households).  

 

5.44 Finally, I note that the removal or reduction of MPRs does not limit any 

individual developer, business, or household providing the amount of parking 

that they require. If they prefer, they are able to continue to provide parking 

at the same rates that would have been required by MPRs in the operative 

district plan. On the other hand, the removal of MPRs from Local and 

Neighbourhood Centres, and their reduction in other zones, will provide more 

flexibility for businesses that require less parking than would have been 

mandated under MPRs. 

 

6. CYCLE PARKING REQUIREMENTS 

 

6.1 The Transport Proposal aims to “promote public and active transport and 

reduce dependency on private motor vehicles, by… ensuring activities 

provide an adequate amount of safe, secure, attractive and convenient cycle 

parking and associated end of trip facilities” (Policy 7.1.1.6(a)(ii)). In order to 

help achieve this, Rule 7.2.3.2 applies minimum cycle parking facility 

requirements to activities in zones outside the central city. 

 

6.2 In my analysis, I have considered the cycle parking requirements in Council’s 

Revised Proposal. These require new developments to provide cycle parks 

for both staff/residents/students and visitors according to ratios set out in 

Table 7.5. In general, I have considered the economic rationale for cycle 

parking requirements as a whole, rather than the appropriateness of the 

ratios that apply to individual activities, as this is covered in Ms Ward's 

evidence. 

 

6.3 My analysis is structured as set out in paragraph 5.5 above. 
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 Intervention logic for cycle parking provisions 

 

6.4 As with car parking, cycle parking is best considered as a “private good”. It is 

rivalrous, in that it is difficult for two people to use a single cycle stand at the 

same time, and generally excludable, in that it is often possible for the 

owners of cycle stands to prevent others from using them
17

. This means that 

the people who own and/or use cycle parking can internalise most of the 

costs and benefits of doing so. 

 

6.5 However, there is an important difference between car parking and cycle 

parking. As discussed in Table 2, providing abundant car parking tends to 

encourage people to drive rather than use other modes, which increases 

negative externalities (e.g. congestion, vehicle emissions) and reduces 

positive externalities (e.g. heath benefits of walking and cycling). 

 

6.6 By contrast, providing cycle parking can support increased uptake of cycling, 

a mode of transport which is associated with several positive externalities, 

including reduced public health costs and reduced emissions and congestion 

as a result of avoided vehicle trips (NZTA, 2013)
18

. 

 

6.7 Finally, as in the case of MPRs, it is possible that providing cycle parking can 

have impacts on land use. It is possible, for example, that cycle parking can 

substitute for other facilities, such as carparks or pedestrian access, that may 

otherwise have used the same space. However, this is less of an issue for 

cycle parking, as it is much less space-intensive than car parking. According 

to Rawlinsons (2013)
19

, a single carpark occupies 27-30m
2
 of space. By 

comparison, four indicative designs for cycle parking presented in the pRDP 

occupy 1.2-1.7m
2
 of space per bicycle (see Appendix D of my evidence, 

Table 16). This would mean that the space required for a single carpark, if 

used for cycle parking, could provide for 15 to 25 bicycles.  

 

Benefits of cycle parking 

 

6.8 Below I identify how cycle parking requirements may generate benefits for 

society or for users that may not have otherwise arisen. In order to do so, it is 

necessary to consider two questions: 

                                                   
17

 For example, cycle stands can be located in areas where they are subject to passive surveillance or even within buildings 
where access to the stands is secure or limited. 
18

 See Appendix A20. 
19

 See Table 10 on page 25. 
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(a) First, is there likely to be a causal link between cycle parking 

provision and people’s choices to travel by bicycle? 

(b) Second, is there a causal link between cycling behaviour and health 

and environmental outcomes, including public health costs? 

 

6.9 In order to answer the first question, I have drawn upon the results from 

stated preference surveys
20

 conducted in three cities, including Christchurch, 

that asked people about what they perceived as barriers to cycling. Key 

results from these studies are presented in Appendix D to my evidence. All 

three studies found that a lack of secure / well-located bike stands can deter 

people from cycling. However, availability of bike stands was considered less 

important than driver behaviour and the availability of safe cycle 

infrastructure (eg separated cycle lanes). 

 

6.10 The Christchurch study (Kingham et al, 2011) surveyed three groups of 

people about barriers to cycling: University of Canterbury staff and students, 

recreational cyclists, and a broader set of community members (see 

Appendix D Table 22).  

 

6.11 Those surveyed were considerably more likely to cycle as their usual 

transport mode, meaning that these results may under-state the degree to 

which a lack of facilities is a barrier to cycling among the general population. 

Between 5% and 11% of respondents stated that better-located bike stands 

would encourage them to cycle more. However, a larger share – 7% to 18% - 

stated that better security for cycles would encourage them to cycle more. 

 

6.12 A more representative telephone survey in Auckland (Ipsos, 2014) found that 

a lack of secure places to leave bicycles was among the main perceived 

barriers to cycling among Aucklanders who were interested in cycling but 

who did not currently cycle (see Appendix D Table 23).  Of this group, 28% 

stated that a lack of secure places to leave bicycles was a barrier to 

cycling
21

. Another representative survey in Vancouver found similar results 

(see Appendix D Table 24). 

 

                                                   
20

  Stated preference surveys ask people how they think they would behave in response to the availability of new facilities. 
They differ from revealed preference studies, which look at how people have actually behaved in response to the 
provision of new facilities. Generally speaking, both methodologies produce results that point in the same direction but 
which may differ in magnitude. 

21
  By comparison, 49% of this group stated that feeling unsafe on roads due to driver behaviour was a barrier to cycling, 

and 47% stated that a lack of separated cycle lanes was a barrier. 
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6.13 Empirical evidence on cycling behaviour supports the findings from stated 

preference surveys. For example, a study of over 5,000 daily commuters in 

the Washington, DC metropolitan area found that people with access to cycle 

parking at workplaces were more likely to commute by bicycle, even after 

controlling for other factors such as demographics, income, and car 

ownership (Buehler, 2012). 

 

6.14 In my view, these findings suggest that there is likely to be a causal 

relationship between provision of appropriately-located cycle parking and 

increased cycle uptake. While people typically have other options for cycle 

parking at their destination – for example, locking their bikes to lampposts or 

fences – these options may not feel secure or convenient. By comparison, I 

consider that cycle stands located near building entrances or exits are likely 

to feel more secure due to the greater potential for “passive surveillance” 

from buildings. 

 

6.15 I also observe that Council is currently investing to overcome other barriers 

to greater uptake of cycling through the Major Cycleway Routes (MCRs) and 

supporting changes in street design
22

. Stated preference surveys 

consistently find that perceived safety and availability of separated cycle 

lanes are the most important barriers to increased cycling uptake. As 

Christchurch improves the quality of its cycling infrastructure, it is reasonable 

to expect other factors, such as the availability of appropriate cycle parking, 

to become relatively more important. 

 

6.16 Second, in order to quantify the linkage between cycling and health and 

environmental outcomes, I have drawn upon NZ Transport Agency’s EEM, a 

standard source for transport analysis, and the peer reviewed research that 

underpins it. The EEM suggests that increased cycling activity has benefits 

related to improved health for users and road traffic reduction (resulting in 

reduced congestion and vehicle emissions). 

 

6.17 While some of these benefits are internalised by users, there are also 

positive externalities resulting from increased cycling as a result of reduced 

public health costs and reduced vehicle emissions (see Genter et al, 2008). 

                                                   
22

  Roberts (2014) presents the results of the Christchurch Strategic Cycle Model developed to assist in evaluating 
Christchurch’s Major Cycleway Routes. It reviews a range of evidence and concludes that up to 30% of non-cyclists 
would be willing to switch if appropriate facilities were available. Modelling results show that the implementation of the 
full MCR network is likely to lead to a 26% uplift in trips by 2021 and a 35% uplift in cycle trips by 2041 relative to the 
“Do-Minimum” scenario. This means an additional 17,000-24,000 cycle trips per day. 
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Other sources, such as the Ministry of Health (2009), also find that many of 

the long-term costs of poor health related to inactivity are ultimately borne by 

the public health system
23

. Consequently, it is reasonable to expect that 

increased cycling will be associated with wider social benefits that are not 

necessarily considered by users. 

 

6.18 Based on the approach defined in the EEM, I estimate that the social benefit 

of a single cycle trip in Christchurch is approximately $3.55. This accounts for 

the health, environmental, and congestion benefits associated with increased 

cycling activity. In my view, it is appropriate to use this value to account for 

the potential benefits associated with provision of cycle parking. However, I 

note that this approach excludes any benefits that existing cyclists would 

derive from better situated cycle stands. 

 

 Costs of cycle parking 

 

6.19 Below I consider the degree to which cycle parking requirements may 

impose costs on individual developers, businesses, or households. Following 

my discussion of MPRs, I note that these costs only arise in situations in 

which cycle parking requirements are “binding”. However, there is less 

evidence on the degree to which cycle parking requirements may be binding, 

as there is less site-specific data available on cycling demands than on 

vehicle trip demands. Consequently, I note that the figures reported here 

reflect “upper bound” estimates of costs for new developments. The actual 

costs may be considerably lower in some cases. 

 

6.20 I consider the potential for two different types of costs to arise: First, financial 

costs related to the requirement to install cycle parks at new developments; 

and second, potential “opportunity costs” that may arise if cycle parks 

prevent businesses from providing carparks or other transport facilities on-

site. 

 

6.21 The financial costs of providing cycle parks are likely to be relatively modest. 

Based on data from Rawlinsons (2013) the costs to provide a single cycle 

stand may range from $120 (if cycle parking is provided in a multi-berth rack-

style stand) to $250 (if cycle parking is provided in an individual stand). This 

                                                   
23

  https://www.health.govt.nz/system/files/documents/publications/nz-cost-of-illness-jul09.pdf 
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data is summarised in Table 18 in Appendix D of my evidence. I have used 

this range of costs in my comparative analysis of costs and benefits below. 

 

6.22 Cycle parking may substitute, on the margin, for car parking. Some people 

have hypothesised that any reduction in car parking will reduce revenues for 

their business as cyclists will spend less than drivers. There is little empirical 

evidence to support this hypothesis. As a result, it is not possible to conclude 

that cycle parking provision will reduce retail revenues or impose broader 

“opportunity costs”. 

 

6.23 A wide range of studies in New Zealand and overseas have found that 

average retail spending by people arriving by public transport, walking, or 

cycling is comparable to average expenditure by people arriving by car 

(based on studies in Portland, New York City, Dublin, Toronto, Auckland, 

Christchurch, and Wellington
24

).  

 

6.24 Fleming et al (2013) studied expenditures by different transport users in nine 

shopping areas in Auckland, Christchurch and Wellington. Some of their 

results are summarised in I have also considered the degree to which 

requiring cycle parking may “crowd out” other transport facilities that may 

have a higher value. Fleming et al (2013) provide some relevant data on 

expenditures by different transport users in nine shopping areas in Auckland, 

Christchurch and Wellington based on 1744 shopper surveys and 144 

retailer surveys. Some of their findings are summarised in the following table. 

Overall, cyclists spend slightly less than car drivers, although the magnitude 

of difference is not large enough to overcome the difference in space 

requirements for cycle parks (1-1.7m2) and car parks (27-30m2). 

Furthermore, Fleming et al (2013) find that active transport users are more 

likely to visit retail facilities frequently.  

 

6.25 Table 20 in Appendix D to my evidence. They found that per-trip spending 

by cyclists was slightly lower than per-trip spending by car drivers but 

comparable to per-trip spending by car passengers. However, pedestrians, 

cyclists and public transport users visit shopping areas more frequently than 

car drivers and passengers – meaning that total expenditure per person may 

be higher. 

 

                                                   
24

 These studies are summarised at http://www.citylab.com/cityfixer/2015/03/the-complete-business-case-for-converting-street-
parking-into-bike-lanes/387595/ 
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 Conclusion 

 

6.26 In the above sections, I have demonstrated that: 

 

(a) the main cost associated with cycle parking requirements is likely to 

be related to the costs to install cycle stands; 

(b) there is evidence that provision of appropriately-located cycle 

parking can facilitate additional cycling, and that a lack of cycle 

parking may become increasingly important as a barrier to cycling 

following the Council’s investments in safe cycle infrastructure; and 

(c) additional cycling is associated with health, environmental, and 

congestion benefits, including positive externalities related to 

improvements in local environmental quality and reduced public 

health costs. 

 

6.27 In my view, it is not possible to model the potential impact of cycle parking 

provision on demand for cycling due to the lack of a sufficiently detailed 

model of cyclist behaviour. Consequently, in seeking to compare the 

magnitude of costs and benefits I have asked a different question: “How 

much would travel behaviours have to change for cycle facility requirements 

to have a BCR substantially above 1?” In this analysis, I have defined 

“substantially above 1” as a BCR of 2, in order to provide a margin of error 

around costs and benefits
25

. 

 

6.28 I have used the values summarised above to analyse this question. In line 

with guidance from Treasury’s Cost-Benefit Analysis Primer, I have 

considered impacts over a ten-year period (which approximates the lifespan 

of cycle facilities) and discounted them to present values using an 8% 

discount rate
26

. 

 

6.29 The Revised Proposal requires developments to provide cycle stands for 

customers/visitors as well as for employees. Based on the expected range of 

costs of $120-$250 per cycle stand, I estimate that it would be necessary for 

each cycle stand to generate an additional 10-20 one-way cycle trips per 

annum to deliver a BCR of 2. This equates to less than one additional one-

way cycle trip per fortnight for each new cycle stand. 

                                                   
25

 By way of comparison, BCRs for the Roads of National Significance, a package of major transport projects that the NZ 
Transport Agency is currently delivering, range from 1.1 to 2.7, with a simple average of 1.9. See Table 3 in Pickford (2013). 
26

  The use of a discount rate reflects the fact that people prefer outcomes that occur sooner rather than later. For 
example, spending $100 today to obtain a benefit of $100 in five years' time is unlikely to be perceived as worthwhile. 
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6.30 By way of comparison, in the ten years to August 2010 (i.e. in the decade 

prior to the 2010 Canterbury Earthquake), a total of 293,000m
2
 of new office 

space was consented in Christchurch City, including in the city centre, which 

is not covered by these provisions. If pRDP cycle parking requirements had 

applied over this period, office developers would have had to supply an 

additional 3,500 cycle stands for employees and visitors. In order for this to 

provide a net social benefit, they would have had to facilitate an additional 

35,000-70,000 new cycle trips per annum. This represents less than one-half 

of one percent of the 16 million annual cycle trips that are taken in 

Christchurch (see Table 9 in Appendix C of my evidence). 

 

6.31 In other words, the amount of behaviour change that cycle parking would 

have to induce is small both in an absolute sense and relative to the total 

amount of cycle trips currently taken in Christchurch – although individuals 

may experience significant benefits to their health or wellbeing. In light of the 

evidence that suggests that a lack of appropriate cycle parking is a barrier to 

cycling for some people, it is, in my view, reasonable to expect cycle parking 

requirements to have benefits greater than their costs. 

 

6.32 Furthermore, as my analysis has not accounted for any benefits to existing 

cyclists, whose trips may be more convenient if more cycle parking was 

available at their destination, I consider it to be a conservative estimate of the 

amount of behaviour change that cycle parking requirements would require in 

order to be socially beneficial. 

 

7. END OF TRIP CYCLE FACILITY REQUIREMENTS 

 

7.1 In order to help achieve Policy 7.1.1.6(a)(ii) (set out above in paragraph 6.1), 

Rule 7.2.3.2 applies end of trip (cycle) facility requirements to activities in 

zones outside the central city. 

 

7.2 In my analysis, I have considered the cycle parking requirements in Council’s 

Revised Proposal. These require some, but not all, new developments to 

provide showers according to the ratios set out in Table 7.6
27

. In general, I 

have considered the economic rationale for end of trip facility requirements 

                                                   
27

  The notified version of the pRDP also contained requirements to provide lockers. As these are not included in 
Council’s revised proposal, I have not discussed them at length here. I note that the principles that apply in the 
cases of cycle parking and shower facilities would also apply to locker requirements. However, the specific costs 
and benefits of lockers would differ. 
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as a whole, rather than the appropriateness of the ratios defined in Table 7.6 

(eg end of trip facilities per number of students / staff) which is covered in the 

evidence of Ms Jeanette Ward. 

 

7.3 My analysis is structured as set out in paragraph 5.5 above. 

 

  Intervention logic for end of trip cycle facility provisions 

 

7.4 My analysis of the underlying economics of cycle parking (see paragraphs 

6.4 to 6.7 above) is also relevant to end of trip facilities. End of trip facilities 

such as showering and changing facilities and lockers are best seen as 

“private goods” as they are both rivalrous and excludable.  

 

7.5 Provision of end of trip facilities, like cycle parking, can support increased 

uptake of cycling, a mode of transport which is associated with several 

positive externalities, including reduced public health costs and (on the 

margin) reduced emissions and congestion as a result of avoided vehicle 

trips (NZTA, 2013). They can also have benefits for other building 

occupants/users – for example, the availability of showers may make it 

easier for employees to exercise during lunch breaks. 

 

7.6 Some developers or building occupants would perceive these benefits and 

choose to provide showers even in the absence of pRDP provisions. 

However, in cases where they would not, requirements to provide end of trip 

facilities can impose costs on new developments as a result of the need to 

install facilities, and, potentially, to change the design of buildings. 

 

 Benefits of end of trip facilities 

 

7.7 Below, I identify how end of trip facility requirements may generate benefits 

for society or for users that may not have otherwise arisen. In order to do so, 

it is necessary to consider two questions: 

 

(a) First, is there likely to be a causal link between the provision of end 

of trip facilities and people’s choices to travel by bicycle? 

(b) Second, is there a causal link between cycling behaviour and health 

and environmental outcomes, including public health costs? 
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7.8 In order to answer the first question, I have again drawn upon the results 

from stated preference surveys referred to in paragraph 6.9 above. All three 

studies found that a lack of showers or changing facilities can deter people 

from cycling. However, as also noted above, driver behaviour and the 

availability of safe cycle infrastructure is generally considered more important 

than end of trip facilities. 

 

7.9 Table 21 of Appendix D, sets out an overview of the Christchurch study 

(Kingham et al, 2011), referred to in paragraph 6.10 above, insofar as it 

relates to showers as end of trip facilities. Between 12% and 22% of 

respondents stated that more easily accessible showering/changing facilities 

would encourage them to cycle more
28

. 

 

7.10 The telephone survey referred to in paragraph 6.12 above found that a lack 

of showering/changing facilities was among the main perceived barriers to 

cycling among Aucklanders who were interested in cycling but who did not 

currently cycle (28% of respondents - see Table 23 of Appendix D). Another 

representative survey in Vancouver found similar results (see Table 24). 

 

7.11 Empirical evidence on cycling behaviour supports the findings from stated 

preference surveys. For example, a study of over 5,000 daily commuters in 

the Washington, DC metropolitan area found that people who had end of trip 

facilities – showers, clothes lockers, and bike parking – at their workplaces 

were 4.86 times more likely to cycle to work, even after controlling for a 

range of other factors (Buehler, 2012)
29

. 

 

7.12 In my view, these findings suggest that there is likely to be a causal 

relationship between provision of showering/changing facilities and increased 

cycle uptake. And, as discussed in paragraph 6.15, the development of the 

MCRs is likely to reduce other barriers to cycling, which will tend to increase 

the importance of end of trip facilities. 

  

7.13 Again, as detailed in paragraph  6.18 above, I estimate that the social benefit 

of a single added cycle trip in Christchurch is approximately $3.55. In my 

view, it is reasonable to use this value to account for the potential benefits 

associated with provision of end of trip facilities. However, it will under-state 

                                                   
28

  In addition, 14% of UC staff and students stated that more lockers would encourage them to cycle more. (Other 
groups were not surveyed on lockers.) 

29
 See Table 3 for the adjusted odds ratios estimated by this study. 
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the benefits of providing showers at workplaces, potentially substantially, as 

there are likely to also be benefits for other building occupants / users. For 

example, the availability of showers makes it possible for people to exercise 

during lunch breaks, which may result in additional health and wellbeing 

benefits. Consequently, I consider my analysis of shower facilities to be 

conservative. 

 

 Costs of end of trip facilities 

 

7.14 Below, I consider the degree to which end of trip facility requirements may 

impose costs on individual developers, or businesses. I note that these costs 

only arise in situations in which the requirements are “binding” – i.e. if they 

require people to provide facilities that they would not have otherwise 

provided. Consequently, I note that the figures reported here are likely to 

reflect “upper bound” estimates of costs for new developments. The actual 

costs may be considerably lower in some cases. 

 

7.15 I consider the potential for two different types of costs to arise: First, financial 

costs related to the requirement to install end of trip facilities at new 

developments; and second, potential “opportunity costs” that may arise if 

they “crowd out” commercial floorspace or other facilities. 

 

7.16 The financial costs of providing end of trip facilities can be estimated using 

quantity surveyor data from Rawlinsons (2013). Relevant data is summarised 

in Table 18 and Table 19 in Appendix D of my evidence. It suggests that the 

cost of providing an on-site shower may vary between $2,050 and $2,500, 

depending upon the design option chosen. Installing an acrylic shower 

enclosure may be a lower-cost option (with costs ranging from $2,050 to 

$2,360 depending upon the selected brand). However, combining showers 

with disabled / unisex toilets, while slightly more financially costly ($2,500), is 

likely to be the preferred option at many workplaces due to the fact that it 

saves space. I have therefore used the range of $2,050 to $2,500 for costs in 

my comparative analysis of costs and benefits below. 

 

7.17 I note that there is a possibility that end of trip facility requirements may 

consume space that would otherwise be used for other purposes, such as 

commercial floorspace. However, I also note that it is common practice to 

combine shower facilities with disabled toilets in offices and other buildings 
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(see Figure 3 in Appendix D)
30

. As the Building Code already requires 

unisex disabled toilets to be provided at similar or higher rates to showers 

(see Table 21 in Appendix D), it is likely that shower requirements can be 

accommodated without any significant loss of space. 

 

 Conclusion 

 

7.18 In the above sections, I have set out that: 

 

(a) the main cost associated with end of trip facility requirements is 

likely to be related to the costs to physically install showers; 

(b) there is evidence that provision of end of trip facilities can facilitate 

additional cycling, and that these facilities may become increasingly 

important as a result of the Council’s investments in safe cycle 

infrastructure; and 

(c) additional cycling is associated with health, environmental, and 

congestion benefits, including positive externalities related to 

improvements in local environmental quality and reduced public 

health costs. 

 

7.19 In my view, it is not possible to model the potential impact of end of trip 

facilities on demand for cycling due to the lack of a sufficiently detailed model 

of cyclist behaviour. Consequently, in seeking to compare the magnitude of 

costs and benefits I have asked a different question: “How much would travel 

behaviours have to change for end of trip facility requirements to have a BCR 

substantially above 1?” In this analysis, I have defined “substantially above 1” 

as a BCR of 2, in order to provide a margin of error around costs and 

benefits. 

 

7.20 I have again applied the parameters as set out in paragraph 6.28 above. 

 

7.21 As discussed above, the Revised Proposal requires showers to be provided 

in proportion to the number of staff/student cycle parks provided for 

commercial activities, tertiary education and research, and hospitals. 

Because a minimum threshold of 10 cycle parks must be met before any 

showers are required, showers will not be required with many developments. 

                                                   
30

  A comparison of Figures 5 and 6 in DBH’s (2011) Acceptable Solutions document for personal hygiene facilities 
suggests that unisex toilets with showers are marginally larger than unisex showers without showers. A shower adds 
less than 1 square metre to a unisex toilet. 
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(see Table 17 Appendix D for an analysis of minimum thresholds for shower 

requirements to apply). I note that they are most likely to apply to new 

offices, tertiary educational facilities, and hospitals, and least likely to apply to 

retail facilities. 

 

7.22 Based on the expected range of costs of $2,050 to $2,500 per shower, I 

estimate that it would be necessary for each shower to generate an 

additional 160 to 195 one-way cycle trips per annum to deliver a BCR of 2. 

This equates to roughly 3-4 one-way cycle trips per week. 

 

7.23 As set out in paragraph 6.30, a total of 293,000m
2
 of new office space was 

consented in Christchurch City (including in the Central City) with an average 

size of new office developments being around 990m
2
. Based on this, over 

half of these office developments would not have been required to provide 

showers if the Revised Proposal requirements had applied over this period
31

. 

 

7.24 If we assume that roughly half of these offices would have been required to 

provide showers if pRDP rules had applied over this period, office developers 

would have had to supply 176 showers for employees. In order for this to 

provide a net social benefit, these showers would have had to facilitate an 

additional 28,000 to 34,000 new cycle trips per annum. This represents less 

than one-fifth of one percent of the 16 million annual cycle trips that are taken 

in Christchurch (see Table 9 in Appendix C). 

 

7.25 In other words, the amount of behaviour change that end of trip facilities 

would have to induce is small both in an absolute sense and relative to the 

total amount of cycle trips currently taken in Christchurch – although 

individuals may experience significant benefits to their health or wellbeing. In 

light of the evidence that suggests that a lack of showering and changing 

facilities is a barrier to cycling for some people, it is, in my view, reasonable 

to expect end of trip requirements to have benefits greater than their costs. 

 

7.26 Furthermore, as my analysis has not accounted for any benefits to existing 

cyclists or other users, such as people who may choose to exercise at 

lunchtime, I consider it to be a conservative estimate of the amount of 

behaviour change that end of trip facility requirements would require in order 

to be socially beneficial. 

                                                   
31

  Table 16 in Appendix D shows that new offices would have to be at least 1000m2 in size before showers would be 
required under the pRDP. 
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8. INTEGRATED TRANSPORT ASSESSMENTS (ITAs) 

 

8.1 The pRDP aims to ensure that the location and design of high trip generating 

activities are assessed with regard to matters such as their impact on the 

safe, efficient, and effective use of the transport system, their accessibility by 

a range of transport modes, and their adverse effects on the transport 

system (Policy 2). In order to help achieve this, Rule 7.2.3.10 requires 

applicants to seek a Restricted Discretionary (RD) resource consent for 

HTGs. An ITA is required as part of this process. 

 

8.2 In my analysis, I have considered the ITA requirements in Council’s Revised 

Proposal. These specify which activities an ITA may apply to (Rule 7.2.3.10) 

and the assessment matters for ITAs (matter of discretion 7.3.19). In general, 

I have considered the economic rationale for ITA requirements as a whole, 

rather than the appropriateness of proposed thresholds and assessment 

matters which are covered by Mr Paul Roberts in his evidence. 

 

8.3 Depending upon the scale of the facility (Table 25 in Appendix E), a Basic 

ITA or Full ITA may be required. The assessment matters for a Basic ITA are 

more limited, covering effects from access and manoeuvring, design and 

layout, adequate parking supply / effects of parking, and transport effects of 

high volumes of heavy vehicles. Full ITAs require additional assessment, 

including an analysis of cumulative network trip generation effects and Ngāi 

Tahu / manawhenua values
32

. 

 

8.4 My analysis is structured as set out in paragraph 5.5. 

 

 Intervention logic for ITA provisions 

 

8.5 The pRDP suggests that the purpose of ITAs is to manage the effects of 

HTGs on transport networks and on people’s transport choices. As I have 

previously discussed, transport behaviours are associated with a range of 

positive and negative externalities. While developers (or their customers) 

internalise many of the costs and benefits related to the design of on-site 

                                                   
32

 If the ITA is being conducted for an activity that is not permitted in a zone’s activity able, it is also necessary to consider 
accessibility of the site for all modes. 
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transport facilities and vehicle access, there may also be significant spillovers 

to other transport users or to society as a whole. 

 

8.6 In the absence of provisions in the pRDP that require developers to consider 

potential externalities and, if needed, to identify ways of avoiding or 

mitigating them, developers may choose a design that results in adverse 

external effects. The existence of adverse effects that may not be considered 

by developers provides a potential intervention logic for ITA provisions. 

 

8.7 Traditionally, as discussed in section 5 above, MPRs have been used to 

manage some, if not necessarily all, of the adverse effects associated with 

new developments
33

. As also discussed above, there is a high degree of 

variation in vehicle trip generation rates and parking demand between 

similarly-sized retail facilities. Consequently, a “one size fits all” MPR is 

unlikely to suit many developments. This suggests that a second potential 

rationale for ITA provisions is that they provide more flexibility for developers 

than the policies that may otherwise be applied to manage transport effects. 

 

Benefits of ITAs 

 

8.1 There are several ways in which ITAs may generate benefits for society. 

First, an ITA may improve flexibility for developments to provide an 

appropriate amount of parking. As shown in Table 4 and Figure 1(in 

Appendix C), vehicle trip generation rates vary considerably between 

comparably-sized retail establishments. Consequently, ITAs are likely to be 

considerably more efficient for many developments than a “one-size-fits-all” 

MPR that may otherwise be applied. 

 

8.2 As discussed in Section 5, an oversupply of carparks can impose an 

“opportunity cost” on land-owners, as additional parking spaces can “crowd 

out” the provision of highly-valued commercial or residential floorspace. 

Based on the calculations in Table 14 in Appendix D, I estimate that the 

opportunity cost of a single oversupplied parking space in Christchurch is 

roughly $17,000 – i.e. more than the cost of a basic ITA. This value can be 

used to assess potential benefits to developers. 

 

                                                   
33

  As noted in that section, MPRs also have significant unintended consequences, as an oversupply of low-priced 
parking tends to encourage more driving and hence more congestion and vehicle emissions. 
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8.3 Second, an ITA may generate social benefits by reducing negative 

externalities associated with travel behaviours among users of the HTG 

facility. While there are a number of positive and negative externalities 

associated with different transport modes (see Table 2 above), I focus on 

potential effects on vehicular congestion as an example. This is related to 

several ITA assessment matters, such as “transport effects of high volumes 

of heavy vehicles” and “cumulative network trip generation effects”. 

 

8.4 I have used Simplified Procedure 9 in NZ Transport Agency’s Economic 

Evaluation Manual to estimate the social benefit of a single avoided vehicle 

trip, in terms of congestion and emission reductions. Based on calculations in 

In Table 27, I have used Simplified Procedure 9 (SP9) from the NZ Transport 

Agency’s Economic Evaluation Manual to account for congestion and 

emission reduction benefits from any reductions in road traffic that result from 

an ITA. I have used these figures to calculate that the social benefit from a 

single avoided vehicle trip is approximately $2.81. Because simplified 

procedures are intended to be used for small-scale applications of this 

nature, I consider this value to be relevant to an evaluation of ITA 

requirements. 

 

8.5 Table 27 (Appendix E of my evidence), I estimate that the benefit of a single 

avoided vehicle trip is approximately $2.81 in Christchurch. This figure can 

be used to obtain a rough sense of the wider network benefits that may arise 

if ITAs result in fewer carparks or improved accessibility by non-car modes
34

. 

 

8.6 Third, an ITA may reduce social costs associated with crashes that occur 

while entering or exiting sites. The design and placement of vehicle 

accessways can increase (or reduce) the potential for conflicts between 

entering and exiting vehicles and pedestrians, cyclists, and other road users. 

These potential conflicts are likely to be most frequent at HTGs, due to the 

generally larger number of vehicles entering and exiting sites. 

 

8.7 I have used material from Appendix A6 in NZ Transport Agency’s EEM to 

estimate the potential social benefits, in terms of avoided health costs and 

broader costs of injury or death, from avoided crashes. In Table 29, I have 

also drawn upon NZ Transport Agency’s Economic Evaluation Manual to 

                                                   
34

  While other procedures in the Economic Evaluation Manual can be used to account for the impact of added walking 
and cycling trips, I view this figure as the most appropriate to use for overall changes in transport mode away from 
private vehicles. 
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understand the social cost of injury crashes that may occur around vehicle 

accessways of high trip generating facilities. Some relevant figures for the 

cost of injury crashes, at a national level, are summarised in the following 

table. They suggest that the unweighted average is around $229,000 per 

injury crash. 

 

8.8 Table 28 in Appendix E summarises some relevant estimates of the cost of 

injuries resulting from intersection crashes in 50km/hr zones, including 

crashes between cars and crashes with cars and pedestrians or cyclists. The 

unweighted average of these costs is $229,000 per injury crash. This figure 

can be used to obtain a rough estimate of the potential benefits of avoided 

crashes that may arise if ITAs encourage better design of vehicle access. 

 

 Costs of ITAs 

 

8.9 Requiring HTGs to undertake an ITA prior to being granted resource consent 

may increase the cost and time required for development
35

. In order to 

understand these costs, I have obtained a range of estimates of costs from 

several transport engineering consultancies (summarised in Table 26 in 

Appendix E). The surveyed consultancies emphasised that the costs of 

conducting an ITA is likely to vary depending upon the size of the 

development and the complexity of the assessment matters. 

 

8.10 While some developments may require more intensive (and costly) 

evaluation than others, these estimates suggest that: 

 

(a) the average of low and high estimates for a Basic ITA range from 

$4,000 to $9,200
36

. This work could be conducted in under two 

weeks; 

(b) if a Full ITA requires more extensive traffic modelling, the costs may 

increase. The average of the low and high estimates for a Full ITA 

range from $13,300 to $31,700
37

. This may also add several weeks 

to the processing time; and 

(c) it is possible for ITAs to be conducted concurrently with other parts 

of a resource consent application, meaning that they may or may 

not add time to the overall development process. 

                                                   
35

  Time is, of course, money for developers. A longer consent process may increase the cost of holding land for 
development. 

36
 The highest estimate received was $10,000, while the lowest estimate was $3,000.. 

37
 The highest estimate received was $50,000, for a major supermarket development, while the lowest estimate was $10,000. 
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8.11 One of the surveyed consultancies provided more detailed estimates for 

several different types of developments. Their expectation was that the cost 

of conducting an ITA would generally be less than 0.2% of the total cost of 

new developments – i.e. a very minor component of overall development 

costs. 

 

8.12 In the analysis below, I use a relatively large range – from $10,000
38

 to 

$25,000. The lower bound of this range could be seen as a conservative (i.e. 

high) estimate of the cost to conduct a Basic ITA, while the upper bound 

could be seen as a medium to high estimate of the cost to conduct a Full ITA. 

These costs will, ultimately, be passed on to buyers and users of new 

developments. 

 

8.13 In addition, I note that the ITA requirement may in some cases increase the 

uncertainty associated with development
39

. The need to seek an RD 

resource consent and conduct a more in-depth assessment of transport 

impacts and the design of car parking and vehicle access for some activities 

may lead to some uncertainty around whether it is possible to proceed with a 

preferred design. Developers can manage this uncertainty through pre-

application meetings with Council officers and, over time, greater familiarity 

with requirements and expectations. However, in my view it is not practicable 

to quantify the potential impact of uncertainty. 

 
Conclusion 
 

 
8.14 In the above sections, I have concluded that: 

 

(a) the main cost associated with ITA requirements is likely to be the 

cost to commission an ITA. However, there may be broader delays 

or uncertainty for some developments;  

(b) ITAs may reduce costs to developers by allowing them to provide 

fewer carparks than they may otherwise have been required to 

provide if MPRs applied instead; and 

(c) ITAs may reduce negative externalities associated with transport 

mode choice (e.g. congestion and vehicle emissions arising from 

car use) or crashes around vehicle accessways. 
                                                   
38

 This is the highest estimate received for the cost of a Basic ITA.   
39

 Increased uncertainty can be thought of as a financial cost, as it effectively increases the expected investment return required 
for a project to be worth undertaking. See Grimes and Mitchell (2015) for a more in-depth discussion. 
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8.15 In my view, it is not possible to model these impacts due to the highly site-

specific nature of ITAs. Consequently, in seeking to compare the magnitude 

of costs and benefits I have asked a different question: “How much would 

transport outcomes have to change for ITA requirements to have a BCR 

substantially above 1?” In this analysis, I have defined “substantially above 1” 

as a BCR of 2, in order to provide a margin of error around costs and 

benefits. 

 

8.16 I have again used the parameters set out in paragraph 6.28 above. My key 

findings are as follows: 

 

(a) An ITA would have a BCR above 2 if it allows developers/building 

users to provide at least 2-3 fewer carparks than would have been 

required under MPR rules. These benefits would accrue directly to 

the developer, and, indirectly, to building users (for example, 

tenants of new developments); or 

 

(b)  An ITA is expected to have a BCR above 2 if it results in the 

avoidance of 590-1470 car trips per annum (and hence the 

avoidance of the social costs of congestion and vehicle emissions 

associated with those trips). This reflects a reduction of only 2-6 car 

trips per working day and is therefore not an especially onerous 

assumption. By comparison, data on average trip generation rates 

for large retail facilities (see Table 4 in Appendix C) suggests that a 

1000m2 retail facility (the minimum size that would trigger a Full 

ITA) may generate 174 trips per hour, or 1,392 trips per 8-hour 

working day; or 

 

(c) An ITA is expected to have a BCR above 2 if it results in the 

avoidance of one injury crash among vehicles entering or leaving 

the facility over a period of 55-140 years. Or, in other terms, if one 

out of every two ITAs results in the avoidance of a single injury 

crash over a 30-year period, the ITA requirement will result in net 

social benefits. 

 

8.17 If ITAs result in the avoidance of vehicle trips and the avoidance of a small 

number of injury crashes, the BCR will be higher as these figures are 



 

26249703_1.docx  44 
 

additive. Furthermore, it is likely that ITAs will be more beneficial to 

developers (and hence to building occupants) than MPRs, as they are likely 

to reduce the costs associated with over-supplying parking. 

 

8.18 These calculations suggest that even under high assumptions about the cost 

of undertaking ITAs, a very modest level of design change/behavioural 

change would be required for ITAs to have a BCR substantially above one. 

Consequently, it is reasonable to expect that ITAs can deliver benefits in 

excess of their costs. 

 

 

 

Peter Gordon Rogan Nunns 

26 May 2015 
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online at http://www.gw.govt.nz/costs-and-benefits-of-options-for-
wellington-bus-fleet/] 
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http://www.aucklandcouncil.govt.nz/SiteCollectionDocuments/aboutc
ouncil/planspoliciespublications/ 
technicalpublications/tr2015012valueoflandfloorspaceandamenitiesa



 

26249703_1.docx  48 
 

uckland.pdf] 
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 Population-weighted densities in New Zealand and Australian cities: A 
new comparative dataset (MRCagney working paper, 2014) 
[available online at http://transportblog.co.nz/wp-
content/uploads/2014/09/Nunns-2014-NZ-Aus-population-weighted-
density-small.pdf] 

 Location affordability in New Zealand cities: An intra-urban and 
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APPENDIX C – UNDERLYING DATA AND CALCULATIONS FOR MPRS 

 

In this Appendix, I summarise key sources of data that I have drawn upon in my discussion of 

parking policies, and detail key calculations that have informed my analysis. 

 

Costs of installing parking gates and metres 

In my analysis of the cost of installing parking gates in large off-street carparks, I have relied 

upon data from Rawlinsons Construction Cost Handbook 2013/14, which provides widely 

accepted estimates of construction and material costs. The following table summarises key data. 

 

Table 3: Costs of installing parking gates (Source: Rawlinsons, 2013) 

Component Unit cost (Table 

45.1) 

Number of units 

needed 

Total cost 

Barrier gate $3,300 2 $6,600 

Controller, for simple barrier control $617 2 $1,234 

Proximity reader $617 2 $1,234 

Ticket Printer and Dispenser $14,400 2 $28,800 

Fee Computer and ticket validator $19,600 1 $19,600 

Total   $57,468 

 

Analysis of variation in vehicle trip generation rates and parking demand 

Table 4 shows vehicle trip generation rates at a number of large-scale retail facilities around New 

Zealand. It shows that there is significant variation in trip generation rates – as shown by the 90% 

confidence intervals. There also seems to be a mild, although not necessarily statistically 

significant, trend for larger retail facilities to have lower trip generation rates per 100m2 of 

floorspace. 

 

Table 4: Variation in vehicle trip generation rates at 32 supermarkets and shopping centres in 
New Zealand (Source: Douglass and Abley, 2011) 

Size of facility 

(GFA) 

Number Mean vehicle 

trips/100m2/hour 

Standard 

deviation 

90% confidence interval
40

 

Low High 

0-2,000 m2 9 17.4 7.32 11.8 23.0 

2,001-4,000 m2 13 16.3 4.38 13.7 18.9 

4,001-6,000 m2 3 15.04 4.35 4.2 25.8 

6,001-10,000 m2 8 8.42 6.43 3.0 13.8 

 

                                                   
40

 Calculated using a t-distribution taking into account the number of observations. 
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Figure 1 shows the relationship between peak parking occupancy and gross floor area at small 

retail facilities. It shows that there is a weak relationship between parking demand and store size 

– variations in retail facility size only explain 17% of variations in parking demand. 

 

Figure 1: Relationship between gross floor area and peak parking occupancy at small retail facilities 
(Source: Hulme-Moir, 2010) 

 

 

Analysis of parking oversupply 

I have also considered evidence on parking oversupply in a range of other cities to support the 

argument, drawn from site-level data on variations in parking demand, that MPRs can lead to 

significant oversupply. 

 

Table 5 summarises the relative value of floorspace and parking at commercial sites in three 

Auckland retail centres (Takapuna, Dominion Road, and Onehunga). The coefficient on the 

floorspace variable [ln(F)] is positive and statistically significant (P-value of less than 0.01), while 

the coefficient on the surface parking space variable [ln(P)] is negative, albeit statistically 

insignificant (P-value above 0.1). In other words, additional floorspace is associated with higher 

property values, while additional parking spaces have no positive effect on property values. They 

interpret this as evidence that MPRs have required businesses to supply more floorspace than is 

commercially viable. 

 

 

 

 

 

48 

 

to avoid the same pitfalls. However, within the Report 209 the authors suggest retail parking 

rates based on GFA. Further, GFA is the predictive modus operandi for New Zealand parking 

regulations nationwide.   

 

Data in Figure 8 comes from occupancy studies at small retail developments (less than 

5000m
2 

) that are predominantly suburban. The data has two serious weaknesses as it spans 

six plus years, and it does not necessarily reflect weekly or seasonal peaks, so individual 

observations are not necessarily comparable. However, it may be argued that parking demand 

has changed little over the decade (Douglass & McKenzie, 2001); hence, the impact of the 

time span should be limited. The second issue is problematic. To mitigate this factor, where 

multiple counts for an individual site were provided, the highest surveyed occupancy rate was 

chosen.  

Figure 8 is a regression analysis that explores the degree of correlation between GFA and 

parking occupancy rates. The R
2
 value expresses the level to which occupancy rates are 

explained by the gross floor area of the building. An R
2 
of 0.168 suggests that around17% of 

the parking demand at small retail sites can be explained by GFA. If this analysis is at all 

reliable GFA is a reasonably poor predictor of parking demand. This finding concurs with 

Shoup's (2005) assessment of GFA as a predictive variable. 

 

 

Fig. 8: The relationship between GFA and parking occupancy (peak occupancy at small retail 

developments plotted against gross floor area) 

Source: Parking and Trip Generation Surveys (NZ Trips & Database Bureau Inc, 2009) 



 

26249703_1.docx  53 
 

Table 5: Value of floorspace (In(F)) and parking (In(P)) in three Auckland retail centres (Source: 
MRCagney, 2013) 

 

 

The following two tables summarise data on parking demand in the Porirua City Centre.  

 

Data in Table 6, which was sourced from annual surveys conducted by the Porirua City Council, 

suggests that private off-street customer parking is significantly oversupplied – mean parking 

occupancies on a representative weekday were only 45%. By comparison, other types of parking 

that are not subject to MPRs, such as public parking, have much higher mean occupancy rates.  

 

Table 6: Car park availability and mean occupancy in Porirua City Centre (Source: Hulme-Moir, 2010) 

Category Number of 
carparks 

Mean occupancy 
on Thursday 

Mean occupancy 
on Saturday 

Public on-street unrestricted 473 76% 25% 

Public off-street unrestricted 373 68% 20% 

Public on-street time limited 263 69% 48% 

Public off-street time limited 322 79% 40% 

Private off-street reserved 583 70% 23% 

Private off-street customer 3682 45% 35% 

 
 

Table 7 indicates that peak parking demands at four specific retail sites fell significantly below the 

optimal parking occupancy level of 85%. This indicates that Porirua’s MPRs have led to a 

significant oversupply of parking even when parking is most in demand. 
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Table 7: Peak occupancy of carparks at four retail sites in Porirua City Centre (Source: adapted from 
Hulme-Moir, 2010) 

Store type On-site 
carparks 

Peak 
occupancy at 
on-site carpark 

Public carparks 
within 200m 
walk 

Public carparks 
as % of onsite 
total 

Bulk retail 663 68% 73 11% 

Recreation centre 222 71% 60 27% 

Small retail 21 81% 7 33% 

Covered mall 1080 79% 270 25% 

Total 1986 74% 410 21% 

 
The following table summarises the results of a study of parking oversupply in 27 mixed-use 

districts in the United States that have been subject to MPRs. In every area, parking was 

significantly oversupplied even after taking into account the principle that 15% of spaces should 

remain vacant to reduce parking search costs. Parking oversupply ranged from 6% to 253% and 

was observed even in nine areas where policymakers and businesses perceived there to be a 

scarcity of parking. This suggests that perceptions of scarce parking may be quite inaccurate. 

 

Table 8: Parking oversupply in 27 mixed-use districts in US cities (Source: Weinberger and Karlin-
Resnick, 2015) 

Areas with perceived scarcity Areas planned for growth Areas studied for other reasons 

Study area Oversupply Study area Oversupply Study area Oversupply 

Concord, MA (west) 82% Orange, MA 178% Soledad, CA 253% 

Wareham, MA 74% Lancaster, CA 126% Davenport, IA 133% 

Tiburon, CA 70% Yreka, CA 96% Newport Beach, CA 
(Lido Village) 

66% 

Concord, MA 
(central) 

49% Lansdale, PA 82% Monterey, CA 56% 

Columbus, IN 41% Ventura, CA 80% Haverhill, MA 38% 

Winchester, MA 33% Oxnard, CA 57% Newport Beach, CA 
(Balboa Village) 

38% 

Melrose, MA 28% Reading, MA 40% Needham, MA 32% 

Newport Beach, CA 
(Corona del Mar) 

24% Portsmouth, NH 38% Salem, MA 21% 

Lexington, MA 6% Hood River, OR 6% Belmont, MA 17% 

Unweighted 
average 

45% Unweighted 
average 

78% Unweighted 
average 

73% 

 

Finally, Guo and Ren (2013) studied the impact of London’s 2004 parking reform, which removed 

MPRs and imposed maximum parking rates for new developments. Based on a review of parking 

provision in 11,428 residential developments after and 216 developments before the reform, they 

conclude that “parking supply was reduced by approximately 40 per cent. Ninety-eight per cent 

was caused by the removal of the minimum standard, while only 2 per cent was due the 

imposition of the maximum standard.” This suggests that MPRs have historically been binding on 

new developments in London. 
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Comparative data on Auckland and Christchurch  

 

In my analysis of the costs and benefits of MPRs in Christchurch, I have drawn upon a previous 

cost-benefit analysis of MPRs in Auckland (MRCagney, 2013). In order to verify its relevance to 

Christchurch, I have considered two factors: 

 Household travel behaviours and car ownership, which provide an indication of how 

people get around in both cities; and 

 Current rents for Christchurch retail space as compared to rents in the three areas of 

Auckland that were analysed in MRCagney (2013). 

I have assumed that parking management costs are similar between both cities. 

 

Table 9 summarises recent Household Travel Survey data on travel mode share in Auckland and 

Christchurch. It shows that the two cities have comparable amounts of private vehicle use. 

Christchurch has a slightly lower rate of pedestrian trips, a considerably higher rate of cycling, 

and a slightly lower share of public transport trips. 

 

Table 9: Mode share for trip legs in Auckland and Christchurch urban areas, 2012-2014 (Source: MoT, 
2014

41
) 

Transport mode Annual trip legs (million) Share of total trip legs (%) 

Auckland Christchurch Auckland Christchurch 

1.Car/ van driver 918.6 274.3 51.4% 53.4% 

2.Car/van passenger 456.9 119.0 25.6% 23.2% 

3.Pedestrian 323.6 81.7 18.1% 15.9% 

4.Cyclist 6.5 16.0 0.4% 3.1% 

5.PT (bus/train/ferry) 68.6 17.2 3.8% 3.3% 

6.Motorcyclist Not available Not available Not available Not available 

7.Other household travel 9.6 4.5 0.5% 0.9% 

Total 1787.4 513.7   

 

Table 10 summarises household car ownership data for Christchurch and Auckland from the 

2013 Census. It shows that the two cities have comparable rates of car ownership – Christchurch 

has a slightly greater share of households owning one car, and a slightly lower share owning 

three or more. 7.6% of Auckland households and 7.9% of Christchurch households own no cars. 

 

Table 10: Household car ownership in Auckland and Christchurch, 2013 (Source: Statistics NZ, 2014
42

) 

Number of motor 
vehicles 

Number of households Share of households (%) 

Auckland Christchurch Auckland Christchurch 

Zero 33,468 9,810 7.6% 7.9% 

One 151,197 45,846 34.2% 37.1% 

Two 176,607 47,097 39.9% 38.1% 

Three or more 81,249 20,859 18.4% 16.9% 

Total households stated 442,521 123,612   

                                                   
41

 http://www.transport.govt.nz/research/travelsurvey/data-and-spreadsheets-household-travel-survey/ 
42

 http://nzdotstat.stats.govt.nz/wbos/Index.aspx?DataSetCode=TABLECODE8187 
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Table 11 summarises data on current retail rents in the three areas of Auckland studied by 

MRCagney (2013) and in areas of Christchurch outside the city centre. This data indicates that 

median rents in Auckland are roughly 11% higher - $309/m2 compared to $276/m2. Moreover, 

there is slightly more variation in Auckland’s retail rents. 

 

Table 11: Retail rents in Auckland and Christchurch, April 2015 (Source: TradeMe, author’s calculations) 

City Auckland Christchurch 

Areas covered Takapuna, Dominion Road, Onehunga All areas outside city centre 

Number of properties 40 44 

Distribution of retail rents ($/m2) 

Low (P5) $180 $190 

Median $309 $276 

High (P95) $566 $399 

 
 

Table 12 compares minimum parking requirements for offices, restaurants, and general retail 

premises in the legacy Auckland Isthmus and North Shore City district plans and the operative 

Christchurch district plan. I have converted some figures from their original units to enable a 

consistent comparison. This comparison suggests that Christchurch has historically applied 

similar parking rates to these activities: 

 Christchurch’s MPRs for offices are slightly higher than Auckland isthmus requirements 

but slightly lower than North Shore requirements; 

 Christchurch’s MPRs are lower than Auckland’s for small restaurants, but higher for large 

restaurants. The North Shore’s MPRs may be higher than both; and 

 Christchurch’s MPRs are lower than Auckland’s for general retailers, but higher than the 

rates that North Shore City applied to Takapuna. 

 
Table 12: A comparison of some minimum parking requirements under operative plans in Auckland and 
Christchurch 

Activity Operative Auckland 
Isthmus district plan 

Operative North Shore 
City district plan 

Operative Christchurch 
district plan - outside 
city centre 

Offices One for every 40m2 of 
GFA

43
 

One for every 20m2 of 
GFA in public service 
areas, and one for every 
35m2 of GFA in all other 
areas 

One for every 40m2 of 
GFA, plus an additional 
5% for visitors – implying 
a total rate of one for 
every 38m2 of GFA 

                                                   
43

 Gross floor area 
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Restaurants, 
cafes and 
other eating 
places 

One for every 10m2 of 
GFA, plus one for every 
15m2 of outdoor eating 
area 

One space for every 
three seats

44
 

One for every 25m2 
PFA

45
 (for the first 150m2 

of PFA) and one for every 
5m2 of PFA thereafter, 
plus one per 100m2 PFA 
for employee parking 

General retail 
premises 

One for every 17m2 of 
GFA, plus one for every 
17m2 of outdoor retail, 
one for every 40m2 of 
GFA specifically set 
aside and used 
exclusively for staff 
amenity activities, and 
one for every 40m2 of 
ancillary office or 
storage space 

One for every 20m2 of 
GFA in most zones; one 
for every 35m2 of GFA in 
Takapuna 

One for every 22m2 of 
GLFA

46
 (different rates 

apply for retailers with 
more than 750m2 GFA) 

 

 

Costs and benefits of MPRs in Auckland and Christchurch 

 

Table 13 summarises key results from MRCagney (2013)’s analysis of MPRs in Auckland. They 

find that the costs of MPRs, in terms of foregone opportunities to develop commercial floorspace 

and increased congestion, exceed the benefits of avoided parking management costs by a factor 

of 6 to 12. 

 

Table 13: Cost benefit analysis of MPRs in three medium-density commercial areas in Auckland 
(MRCagney, 2013) 

 
 

MRCagney (2013) used data on Auckland property values to extend these results to other areas 

of the city that are currently subject to MPRs. Areas in dark red on the following map (Figure 2) 

have a strong case for removing MPRs. These areas include most commercial and residential 

areas in the city, excluding some extremely low-density housing areas and industrial parks. 

 

                                                   
44

 It is not certain how this ratio compares to the per-m2 requirements in the legacy Auckland and Christchurch district plans, as 
different restaurants may have different seat densities. Guidance published by the Department of Building and Housing in 2007 
to assist in compliance with Building Code requirements for fire safety suggest that the maximum density for restaurants is one 
user per 0.9m2. This implies that North Shore City’s MPRs could require restaurants to provide as many as one parking space 
per 2.7m2 of public floor area. See http://www.building.govt.nz/userfiles/file/archive/compliance%20documents/pdf/f6-visibility-
in-escape-routes-3rd-edition.pdf.  
45

 Public floor area 
46

 Gross leasable floor area 

http://www.building.govt.nz/userfiles/file/archive/compliance%20documents/pdf/f6-visibility-in-escape-routes-3rd-edition.pdf
http://www.building.govt.nz/userfiles/file/archive/compliance%20documents/pdf/f6-visibility-in-escape-routes-3rd-edition.pdf
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Figure 2: Areas in Auckland where the benefits of removing MPRs are likely to outweigh the costs 
(Source: MRCagney, 2013) 
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In Table 14, I consider how these results could be applied to Christchurch. Based on the above 

analysis, which shows that Christchurch has similar transport mode share, car ownership, retail 

rents, and historical MPR provisions to Auckland, I conclude that they are likely to be relevant to 

Christchurch. However, I estimate that the cost of MPRs, in terms of foregone opportunities to 

develop commercial or residential floorspace, will tend to be slightly lower due to the fact that 

retail rents in Christchurch are generally lower. As a result, I estimate that the costs of MPRs 

may exceed the benefits of avoided parking management costs by a factor of 5 to 10. 

 

Table 14: Applying results of Auckland MPR analysis to Christchurch (Source: MRCagney, 2013; author’s 
calculations) 

Variable Value Source / derivation 

Marginal opportunity cost of a single 
parking space in Auckland 
($/carpark) 

$19,000 MRCagney (2013) Figure 32 

Ratio of Christchurch retail rents to 
Auckland retail rents 

0.89 Calculated as ($276/$309) using data 
summarised in  

Table 11 above 

Estimated marginal opportunity cost 
of a single parking space in 
Christchurch ($/carpark) 

$17,000 $19,000 * 0.89 

Ratio of costs to benefits for 
Auckland MPR policies 

Low: 6.1 
Med: 9.1 

High: 11.7 

MRCagney (2013) Figure 19 

Estimated ratio of costs to 
benefits for Christchurch MPR 
policies 

Low: 5.4 
Med: 8.1 

High: 10.4 

Calculated by multiplying Auckland MPR 
cost-to-benefit ratios by 0.89. This 
assumes that: 
Benefits of avoided parking management 
costs do not differ between cities 
Cost of minimums, in terms of congestion 
and property values, are lower in 
Christchurch 
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APPENDIX D – UNDERLYING DATA AND CALCULATIONS FOR CYCLE FACILITIES 

This appendix contains supporting information and calculations that I have drawn upon in my 

analysis of cycle facilities, including cycle parking and end of trip facilities. 

 

Health and environmental benefits of new cycling trips 

 

In my analysis of benefits related to additional cycling trips, I have relied upon values from the NZ 
Transport Agency’s Economic Evaluation Manual, which are widely used in assessments of transport 
policies. The EEM values the benefits of increased cycling activity related to improved health (resulting 
in lower long-term public health costs) and road traffic reduction (resulting in reduced congestion and 
vehicle emissions).  

Table 15 summarises the EEM procedures I have used to calculate the estimated social benefit 

from a single new cycle trip in Christchurch. 

 

Table 15: Social benefits from new cycle trips in Christchurch (Source: NZTA, 2013; MoT, 2014; author’s 
calculations) 

Variable Value Source or derivation 

Health and environmental benefits 

of cycling (2008 NZD)
47

 

$1.45/km EEM Table A20.4 

Benefit update factor (2014 NZD) 1.14 EEM Table A12.2 

Health and environmental benefits 

of cycling (updated to 2014 NZD) 

$1.65/km $1.45/km * 1.14 

Average length of a one-way cycle 

trip in Christchurch  

4.3 km MoT (2014) reports that 16.0 million cycle 

trips were taken in Christchurch annually 

from 2012-2014. Total annual distance 

cycled was 69.5 million kilometres. 

Rule of half
48

 0.5 EEM Appendix A20 recommends halving 

benefits for new users to reflect the fact that 

new users will derive less benefits than 

existing users, on average.  

Benefits per additional cycle trip  $3.55/trip $1.65/km * 4.3 km * 0.5 

 

 

 

 

 

 

                                                   
47

 This figure reflects the benefits related to cycling on streets with no marked cycle lanes. Table A20.3 identifies a higher value 
for cycling on separated or off-street cycle facilities, reflecting improved safety. 
48

 The rule of half is commonly applied to account for consumer surplus for new users. Applying it may under-state the benefits 
of cycling due to the fact that many of the benefits of increased cycling reflect positive externalities that are not internalised by 
users. 
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Costs of providing cycle parking and end of trip facilities 

 

Table 16 summarises the estimated space required to implement five cycle parking design 

options identified in the pRDP. I find that the space required for a single cycle park is modest – 

ranging from 1.2m2 to 1.7m2, depending upon the design. By comparison, Rawlinsons (2013) 

suggests that a single carpark occupies 27m2 to 30m2 of space. 

 

Table 16: Space required for cycle parking under five indicative options presented in the Christchurch 
pRDP (Source: pRDP, Appendix 7.2)  

Type of facility Number 

of bikes 

Approximate 

length (m) 

Approximate 

width (m) 

Approximate 

total area 

(m2) 

Area per 

cycle park 

(m2/bicycle) 

Bicycle rails - preferred 

option for visitor parking 

8 4.7 2.9 13.6 1.7 

Bicycle stands - standard 

spacing 

4 2.6 1.8 4.7 1.2 

Bicycle stands - front 

wheels overlapped 

6 2.6 2.9 7.5 1.3 

Bicycle stands - spacing 

with alternately staggered 

heights 

5 2 2.9 5.8 1.2 

 

Table 17 summarises the minimum thresholds under which different types of activities would be 

required to provide a shower under the pRDP. I note that the threshold is higher for food and 

beverage outlets and retail activities than it is for commercial services (i.e. offices) and tertiary 

education activities. 

 

Table 17: Minimum threshold for shower requirements to apply (Source: pRDP Tables 7.5, 7.6; author’s 
calculations 

Activity Staff/students cycle park 

requirements 

Threshold for shower 

requirements to apply 

Tertiary education and research 

activities 

1 staff space + 1 student space 

per 4 FTE students 

44 FTE students 

Hospitals 1 space per 400m2 GFA 3,300m2 GFA 

Commercial activities 

Commercial services 1 space per 100m2 GFA 1,100m2 GFA 

Food and beverage outlets 1 space per 300m2 PFA (2 

spaces minimum) 

6,000m2 PFA 
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Factory shops, retail activities in 

Commercial Retail Park zones,  

 12,000m2 GLFA 

Other retail activities not specified 

above 

1 space per 750m2 GLFA 8,250m2 GLFA 

 

In my analysis of the cost of providing cycle parking and  end of trip facilities (Table 18), I have 

relied upon data from Rawlinsons Construction Cost Handbook 2013/14, which provides widely 

accepted estimates of construction and material costs. The following table summarises key data. 

 

Table 18: Construction costs to supply end of trip cycle facilities (Source: Rawlinsons, 2013) 

Facility type Low cost 

estimate ($/unit) 

High cost 

estimate ($/unit) 

Source and notes 

Cycle stands $114 $250 Table 16.4 

High cost reflects individual proprietary 

stand, galvanised for setting in concrete; 

low cost reflects galvanised rack style 

stand with 7 berths, divided by 7 

Lockers $210 $260 Table 16.12 

Lockers are 30cm wide, 45cm deep, and 

180cm high. Low cost reflects a single-

tier locker; high cost represents a two-

tier locker 

Showers $2,050 $2,360 Table 15.4 

90cm x 90cm acrylic shower enclosure; 

low cost for Englefield brand; high cost 

for Athena brand. Costs include 

installation. 

 

In addition, at Table 19 I have conducted a more detailed assessment of the cost to install a 

shower in a disabled / unisex toilet, based on design guides from DBH (2011) and construction 

cost data from Rawlinsons (2013). I find that the cost of installing a shower are slightly higher 

under this design option - approximately $2,500. 
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Table 19: Detailed costs to install shower in a disabled / unisex toilet (Source: Rawlinsons, 2013; DBH, 
2011, author’s analysis) 

 

Component Estimated 
cost 

Source (in Rawlinsons, 2013) 

Sliding shower rail with 1.5m flexible hose $256 Table 28.29 (assumes lower end cost) 

Mixing valve $309 Table 28.29 (assumes lower end cost) 

L-shaped shower rail $119 Table 18.38 

Shower curtain $41 Table 18.38 

Hinged seat (80cm by 45cm) $860 Table 18.30 

L-shaped grab rail (75cm by 75cm) $181 Table 18.28 

Mechanical ventilation (for 1.9m by 2.1m 
toilet) 

$216 Table 16.2 (assumes low rise office 
buildings) 

80mm shower drain $169 Table 28.34 

Added floor tiling (marginal added cost to 
extend tiling) 

$119 Table 38.2 (assumes low cost medium 
format tiling) 

Added wall tiling (marginal added cost to 
extend tiling) 

$224 Table 38.1 (assumes low cost medium 
format tiling) 

Total $2,494  

Note: All fittings include connections to pipe-work 

 
 

I have also considered the degree to which requiring cycle parking may “crowd out” other 

transport facilities that may have a higher value. Fleming et al (2013) provide some relevant data 

on expenditures by different transport users in nine shopping areas in Auckland, Christchurch 

and Wellington based on 1744 shopper surveys and 144 retailer surveys. Some of their findings 

are summarised in the following table. Overall, cyclists spend slightly less than car drivers, 

although the magnitude of difference is not large enough to overcome the difference in space 

requirements for cycle parks (1-1.7m2) and car parks (27-30m2). Furthermore, Fleming et al 

(2013) find that active transport users are more likely to visit retail facilities frequently.  

 

Table 20: Median spending per retail trip (Source: Fleming, Turner, and Tarjomi, 2013) 

Type of site  Car drivers Car passengers Cyclists 

Central $47 $32 $43 

Arterial $50 $41 $33 

Total all sites $49 $39 $36 

Percent of interviews 49% 14% 2% 

 

Figure 3 summarises the Building Code’s recommended Acceptable Solution for installing a 

shower in a disabled / unisex toilet. I have referred to this design when considering the costs of 

shower requirements. 
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Figure 3: Acceptable solution for disabled toilets and showers (Source: DBH, 2011
49

) 

 
 

Table 21 compares Building Code requirements for unisex / disabled access toilets with pRDP 

requirements for showers in offices and other similar buildings. It shows that the Building Code 

requires unisex toilets to be provided at a higher rate, meaning that space is likely to be available 

for showers. 

 

Table 21: Comparison of Building Code requirements for unisex / disabled toilets with pRDP 
requirements for showers (Source: DBH, 2011; CCC, 2015) 

Number 
of staff 

Approximate 
building size* 

Building Code required unisex toilet 
facilities (for offices, banks, shops, 
hotels, bars  and any other building 
use) 

pRDP shower 
requirements (for 
offices) 

1 - 5 Under 100m2 One Zero 

6 - 30 100m2 to 600m2 Two Zero 

Over 30 Over 600m2 Add one for every 40 additional staff 
(approximately equal to 800m2 of 
floorspace) 

Add one for every 
1000m2 of 
floorspace 

* Conservatively assuming 20 m2 per employee. According to Colliers (2014), current employee 
densities in Christchurch offices may be lower.  

 

 

 

                                                   
49

 http://www.building.govt.nz/userfiles/file/publications/building/compliance-documents/g1-personal-hygiene-2nd-edition-
amendment-6.pdf  

http://www.building.govt.nz/userfiles/file/publications/building/compliance-documents/g1-personal-hygiene-2nd-edition-amendment-6.pdf
http://www.building.govt.nz/userfiles/file/publications/building/compliance-documents/g1-personal-hygiene-2nd-edition-amendment-6.pdf
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User perceptions about barriers to cycling, including lack of cycle parking and end of trip 

facilities  

 

I have drawn upon the results of several stated preference surveys to understand the degree to 

which a lack of cycle parking and end of trip facilities may be a barrier to uptake of cycling and 

compiled these into Table 22. 

 

Kingham et al (2011) survey several groups of people in Christchurch using a mix of intercept 

surveys and online surveys. Their findings about which factors would encourage people from 

each group to cycle more frequently are summarised below. I note that all three samples were 

disproportionately likely to report that cycling was already their usual mode of transport: 

 

 18% of the University of Canterbury sample reported cycling as their usual transport 

mode 

 40.5% of the recreational cyclist sample reported that cycling was their usual transport 

mode for travelling to work (with people surveyed in person less likely to cycle to work) 

 46% of the community questionnaire sample reported that cycling was their usual mode 

of transport to work or education. 

 

This may mean that these results provide less insight into what prevents people who do not 

frequently cycle from doing so. 

Kingham et al (2011) conclude that: “Overall, the survey questionnaires and focus groups 

showed that safety was the most significant issue for potential cyclists, particularly in relation to 

vehicle driver behaviour and traffic volume. However, other issues were also significant, 

including:  

 

 having facilities at the destination for showering and changing  

 enjoyment (which is linked to safety) 

 the perception that vehicle drivers are not courteous (also linked to perceived safety).” 

 

Table 22: Factors that would encourage people to cycle more in Christchurch (Source: Kingham et al, 
2011) 

Issue University of 
Canterbury staff and 
students (n=4,772) 

Recreational cyclists 
surveyed in person 
or online (n=379) 

Community 
questionnaire 
(n=147) 

More courteous 
vehicle drivers 

33% 19% 44% 

Less traffic on the 
roads 

29% 13% 35% 

Improved cycle routes 26% 19% 42% 

More lockers 14% N/A N/A 
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More easily 
accessible showering 
/ changing facilities 

19% 12% 22% 

Better-located bike 
stands 

N/A 5% 11% 

Improved security for 
cycles 

15% 7% 18% 

 

Table 23 summarises key results from a telephone survey that Auckland Transport 

commissioned on demand for walking and cycling and barriers to increased uptake. It shows that 

among the sub-set of the sample that would considering cycling, the main barriers were driver 

behaviour, a lack of safe infrastructure, and, to a lesser degree, a lack of end of trip facilities and 

secure cycle parking. 

 

Table 23: Perceived barriers to cycling in Auckland (Source: Ipsos, 2014) 

Issue Percent of sample mentioning 
(n=362) 

Not safe on roads because how people drive 49% 

Not enough cycle lanes separated from other traffic 47% 

Not safe cycling in dark 45% 

Would not be enjoyable because of narrow roads 40% 

Showering/changing after cycling would be inconvenient 28% 

Nowhere secure to leave bicycle 28% 

 

Table 24 summarises data from a survey of motivators and deterrents of cycling in Vancouver. 

As in the New Zealand surveys, end of trip facilities play a role in motivating people to cycle, but 

they are less important than other factors such as the quality of routes and driver behaviour. 

 

Table 24: Motivators and deterrents of cycling in Vancouver (Source: Winters et al, 2011) 

Issue Mean score (on a -1 to 1 scale) 

Principal motivators  

The route is away from traffic noise & air pollution 0.79 

The route has beautiful scenery 0.70 

The route has bicycle paths separated from traffic for the 
entire distance 

0.69 

The route is flat 0.61 

Principal deterrents  

The route is icy or snowy -0.86 

The street has a lot of car, bus & truck traffic -0.83 

Vehicles drive faster than 50 km/hr -0.76 

The route has glass or debris -0.76 

End of trip facilities  

The destination has covered bike racks, to protect from rain 0.47 

The destination has outdoor bike racks 0.42 

The destination has secure indoor bike storage 0.49 

The destination has a place to store a change of clothing 0.38 

The destination has showers 0.34 
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APPENDIX E – UNDERLYING DATA AND CALCULATIONS FOR ITAs 

 

Threshold for application of ITAs 

 

Table 25 summarises thresholds for applying a Basic ITA or Full ITA and compares them with 

the number of carparks that would otherwise be required under the pRDP’s MPR provisions. 

These figures can be used to consider the potential costs that may arise for different activities if 

MPRs, rather than ITAs, were used to manage parking provision. 

Table 25: pRDP thresholds for ITAs and MPRs that would otherwise apply (Source: pRDP Rule 7.2.3.10, 
Table 7.1, Table 7.2) 

Activity pRDP threshold for: pRDP car parks required for: 

Basic ITA Full ITA Residents / visitors 
/ students 

Staff 

Education Activities 
(unless specified below) 

Over 150 FTE 
students 

Over 600 FTE 
students 

(Varies depending upon type of school) 

Education Activities (pre-
school) 

Over 60 children Over 240 
children 

1 space / 10 
children 

0.5 space per FTE 
staff 

Health Care Facilities Over 300m2 GFA Over 1,200m2 
GFA 

1 space / 35m2 GFA 1 space / 100m2 
GFA 

Industrial Activities 
(excluding Warehousing 
and Distribution) 

Over 2,500m2 
GFA 

Over 10,000m2 
GFA 

1 space / 800m2 
GFA 

11 spaces / 800m2 
GFA 

Industrial Activities 
(Warehousing and 
Distribution Activities) 

Over 10,400m2 
GFA 

Over 41,600m2 
GFA 

1 space / 2000m2 
GFA 

4.5 spaces / 
1000m2 GFA 

Office Over 1,000m2 
GFA 

Over 4,000m2 
GFA 

5% of staff 
requirements (1 
space minimum) 

2.5 spaces / 100m2 
GFA 

Residential Activities Over 25 
residential units 

Over 100 
residential units 

1 space per unit if 
size is under 150m2 
GFA; 2 spaces per 
unit otherwise 

N/A 

Retail Activities (unless 
specified below) 

Over 250m2 
GLFA 

Over 1,000m2 
GLFA 

4 spaces/100m2 
GLFA for the first 
20,000m2 GLFA; 
lower rates 
thereafter 

0.5 spaces / 100m2 
GLFA 

Retail Activities (Food 
and Beverage Outlet) 

Over 70m2 PFA Over 280m2 PFA 9 spaces / 100m2 
PFA (2 spaces 
minimum) 

1 space / 100m2 
PFA (2 spaces 
minimum) 

Any other activities (not 
covered by the 
thresholds above) 

Over 250 vehicle 
trips per day 

Over 1,000 
vehicle trips per 
day 

(Varies depending upon type of activity) 

 

Costs of undertaking ITAs 

 

Table 26 summarises estimates of the cost to conduct a Basic ITA or Full ITA that I gathered 

from several transport engineering consultancies. All of the consultancies surveyed provided a 

range of costs, explaining that the cost to conduct an ITA and undertake associated consultation 

could vary significantly depending upon the characteristics of the project. As a result, I have used 

the unweighted average of their high and low estimates in my analysis. 
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The consultancies surveyed all believed that a Basic ITA could be done within two weeks, in 

parallel with other design and resource consenting processes. If traffic modelling were to be 

required for a full ITA, it is expected to require additional time. 

 

Table 26: Indicative range of costs to conduct an ITA (Sourced from discussions with several transport 
engineering consultancies) 

Consultancy Basic ITA Full ITA 

Low High Low High 

Consultancy 1 (Auckland) $5,000 $10,000 $10,000 $20,000 

Consultancy 2 (Christchurch) $3,000 $7,500 $20,000 $50,000 

Consultancy 3 (Christchurch $4,000 $10,000 $10,000 $25,000 

Average $4,000 $9,200 $13,300 $31,700 

 

Parameters for valuing benefits of ITAs 

 

In Table 27, I have used Simplified Procedure 9 (SP9) from the NZ Transport Agency’s 

Economic Evaluation Manual to account for congestion and emission reduction benefits from any 

reductions in road traffic that result from an ITA. I have used these figures to calculate that the 

social benefit from a single avoided vehicle trip is approximately $2.81. Because simplified 

procedures are intended to be used for small-scale applications of this nature, I consider this 

value to be relevant to an evaluation of ITA requirements. 

 

Table 27: Social benefits from avoided car trips in Christchurch (Source: NZTA, 2013; MoT, 2014; 
author’s calculations) 

Variable Value Source or derivation 

Congestion and emissions benefits 

of avoided car travel (2008 NZD) 

$0.34/km EEM Table SP9.1 suggests this value for all 

New Zealand regions other than Auckland 

and Wellington
50

. 

Benefit update factor 1.14 EEM Table A12.2 

Congestion and emissions benefits 

of avoided car travel (2014 NZD) 

$0.39/km $0.34/km * 1.14 

Average length of a one-way trip in 

Christchurch 

7.2 km MoT (2014) reports that a total of 513.7 

million trips were taken in Christchurch 

annually from 2012-2014. Total annual 

distance travelled was 3673.9 million 

kilometres. 

Benefits per avoided car trip  $2.81/trip $0.39/km * 7.2 km 

                                                   
50

 Table SP9.1 identifies a higher value for road traffic reduction benefits in Auckland and Wellington. As a result, I consider this 
figure to be a conservative estimate of the social benefits of road traffic reduction, as Christchurch is more likely to resemble 
those cities than smaller urban areas. 
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In Table 29, I have also drawn upon NZ Transport Agency’s Economic Evaluation Manual to 

understand the social cost of injury crashes that may occur around vehicle accessways of high 

trip generating facilities. Some relevant figures for the cost of injury crashes, at a national level, 

are summarised in the following table. They suggest that the unweighted average is around 

$229,000 per injury crash. 

 

Table 28: Cost per reported injury crash in 50km/h speed limit areas (Source: EEM Table A6.22 

 

Crash site/type Cost ($000 July 2006) Cost ($000 July 2014
51

) 

Intersection crashes between cars:   

Uncontrolled T $195 $242 

Roundabout $140 $174 

Priority T, Y $170 $211 

Cycle crashes $260 $322 

Pedestrian crashes $160 $198 

Unweighted average  $229 

 

                                                   
51

 Updated to 2014 NZD using the recommended benefit update factor of 1.24 from EEM Table A12.2. 


