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1. Introduction 

Traffic Design Group Ltd has been requested by Tauranga City Council (TCC) to provide 
supporting technical analysis for the proposed City Plan content in relation to a “centres based 
approach” to retail and commercial development.    

The proposed centres based approach involves tighter controls to encourage retail and 
commercial activities to locate within existing or designated “centres” with some scope for 
development outside of these commercial centres. 

The analysis that follows examines the likely transportation effects of this centres based approach 
by drawing on existing published data for each of the relevant activities.  Reference has been 
made to vehicle trip generation data from the New Zealand Trips Database Bureau and the 
Institute of Transportation Engineers to understand the impact on total network car trips.  

2. Overview of Centres Based Planning 

A key characteristic of transportation planning is recognition that traffic flows are the joint 
consequence of land use activity and transport capability.  In this context, "land use activity" is 
represented by the existing and proposed future patterns of residential, employment, service and 
retail development, while "transport capability" is the physical infrastructure that provides for and 
facilitates travel. 

This basic inter-relationship between development patterns and the associated road network 
infrastructure is important to the overall satisfactory functioning of a community.  Proper 
forecasting with careful planning and appropriate matching of demand and provision of 
infrastructure are necessary to achieve a sustainable long-term outcome. 

This is best achieved by recognising that different patterns of land use activity have different 
implications on transport capability, and that in line with the objectives of the RPS, Territorial 
Authorities are bound to opt for policies and objectives that encourage the most efficient 
transportation system for all users. 

Research has shown that centres based development will lead to a reduced number of traffic 
movements than the alternative dispersed development.  This is due to the ability to link trips so 
that one trip can serve more than one purpose. 

Centres based development also allows improved passenger transport services to be provided, 
when compared to dispersed development, as the concentration of trips to a single destination 
improves the passenger numbers and hence viability of the services. This then allows 
transportation efficiency benefits to be achieved in terms of reducing the need to travel by private 
car; reducing average retail trip lengths and trip numbers; allowing more travel by walk and cycle 
modes; and improving the viability of public transport. 

Integrated retail centres have the ability to support and enhance public transportation by providing 
a viable focus for a large number of trips.  This in itself is one of the key long-term sustainability 
benefits of the centres-based policy.  

Integrated centres are able to share access and parking resources, and have pedestrian rather 
than vehicular links, which together enables a ‘tighter’ centre to be developed.  This then 
significantly reduces the need for car travel between stores. 
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The tighter centres that result are also able to be supported by surrounding residential 
catchments from which walk and cycle journeys are possible. 

Overall then, the centres based approach creates a self-fulfilling supporting cycle resulting in ever 
decreasing car based trips. 

3. Guiding Framework 

The framework which guides transportation policy in New Zealand includes government, regional 
and local territorial authority policy.   

The centres based approach to retail development is aligned to the transportation objectives and 
policies of the following guiding documents:  

 Government Policy Statement;  

 New Zealand Transport Strategy;  

 Regional Land Transport Strategy;  

 Integrated Transport Strategy for Tauranga; and  

 The City Plan.   

An overview of policies that have some relevance to centres based policy is given below for each 
of the guiding documents. 

3.1 Government Policy Statement  

The Government Policy Statement (GPS) May 2009 provides guidance on Land Transport 
Planning and Evaluation.  One of the factors required to be considered is “encouraging integrated 
planning”: 

"Integrated planning is important to ensure that decisions made in relation to land 
use, transport and urban design collectively contribute to the efficient use of 
public funds and achieve the government's objectives for transport and New 
Zealand.  To achieve integration, transport strategies and packages of activities 
should be developed alongside, and be clearly connected to, land use strategies 
and implementation plans. 

The government is particularly concerned to see that better integration of land 
use, transport planning and urban design collectively contribute to the efficient 
use of public funds and achieve the government's objectives for transport and 
New Zealand.  To achieve integration, transport strategies and packages of 
activities should be developed alongside, and be clearly connected to, land use 
strategies and implementation plans. 

-  The transport needs of future growth are considered in planning and developing 
the transport system; 

-  Future transport corridors are safeguarded from other development; 

- The long term sustainability of land transport funding is secured through 
ensuring that urban growth meets the costs of the infrastructural impact that 
such growth generates for the wider transport network; 

- Opportunities are created for better integration within and between transport 
modes". 
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3.2 New Zealand Transport Strategy 

The Government's vision for transport in 2040 as stated in the NZ Transport Strategy (NZTS) is 
that: 

"People and freight in New Zealand have access to an affordable, integrated, 
safe, responsive and sustainable transport system". 

That vision is supported by five transport objectives: 

 Ensuring environmental sustainability; 

 Assisting economic development; 

 Assisting safety and personal security; 

 Improving access and mobility; and  

 Protecting and promoting public health. 

Associated with the objectives are a number of targets to be used as a basis for measuring 
progress.  These targets include: 

-  "Halve per capita greenhouse gas emissions from domestic transport by 2040; 

- Reduce the kilometres travelled by single occupancy vehicles, in major urban 
areas on weekdays, by ten percent per capita by 2015 compared to 2007; 

-  Reduce the rated CO2 emissions per kilometre of combined average new and 
used vehicles entering the light vehicle fleet to 170 grams CO2 per kilometre by 
2015, with a corresponding reduction in average fuel used per kilometre; 

-  Increase use of public transport to seven percent of all trips by 2040 (ie from 
111 million boardings in 2006/07 to more than 525 million boardings in 2040); 

-  Increase walking, cycling and other active modes to 30 per cent of total trips in 
urban areas by 2040". 

Some of the key components in delivering the vision and targets of the transport strategy are: 

 Integrated Planning:  Despite some positive examples, evidence shows that many New 
Zealand settlements in urban and rural areas are expanding in a way that will significantly 
increase travel demand.  Examples include ribbon development, out of town shopping 
centres, coastal development and residential settlements that are physically separated from 
main urban centres. 

The governments approach may include consideration of objectives and policies to 
encourage better integration between transport and land use.  It also involves better 
integration between different forms of transport to provide a more efficient transport system.   

 Increasing the Availability and Use of Public Transport, Cycling, Walking, and other Shared 
and Active Modes:  Increasing the use of public transport, cycling, walking, and other 
shared and active modes is important in reducing congestion, fossil fuel consumption and 
greenhouse gas emissions from transport.  Active modes will also contribute to improving 
public health and the vibrancy of urban areas.  Increasing the availability and accessibility 
of shared and active modes will help improve people's ability to participate in society. 

3.3 Regional Land Transport Strategy 

The Bay of Plenty Regional Land Transport Strategy June 2007 (“RLTS”), supports the GPS and 
the NZLTS. 
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The vision of the RLTS places an emphasis on travel efficiency and transportation sustainability 
through its policies.  The stated vision is: 

"Our vision is an integrated, safe, sustainable land transport system that meets 
the current and developing needs of the people of a vibrant and growing region". 

Relevant policies and actions are: 

"1.  Integration 

-  Policy Principles:  Manage travel demand through land use planning; integrate 
modes in new strategies; provide for all modes in new developments; consider 
reverse sensitivity issues in planning; promote collaboration between agencies. 

-  Actions:  Review strategic documents to ensure consistency; develop land 
transport packages; implement growth strategies; consider land use effects on 
transport networks; implement local transport strategies………….. 

4.  Sustainability 

-  Policy Principles:  Locate live, work and play opportunities in close proximity; 
integrate modes in new strategies; identify opportunities for alternative modes; 
avoid, remedy or mitigate adverse effects; optimise existing networks; future 
proof projects; fund stock truck effluent programmes. 

-  Actions:  Apply the live, work and play concept; monitor transportation effects; 
improve provision of passenger transport; develop adverse effects checklist; 
continue stock truck effluent programme; develop pedestrian and cycling 
strategies…..  

6.  Energy Efficiency 

-  Policy Principles:  Work to improve fuel efficiency; promote energy efficient 
modes; encourage energy efficiency through land use planning; ensure 
consistency with national policy; 

- Actions: Co-ordinate transport opportunities for educational institutions; promote 
renewable fuels". 

The proposed centres based approach closely aligns with the above policy relating to integrated 
planning and the desire to increase use of public transport, walking and cycling, and decrease 
reliance on the private car.  The encouragement of integrated centres that are nodally based 
provides a sound transportation framework that is able to achieve far greater levels of 
transportation efficiency and sustainability than can be achieved through a less structured (ie 
dispersed) approach to retail development, and / or one that encourages ribbon development. 

3.4 Tauranga City Council Integrated Transport Strategy 

The Integrated Transport Strategy (ITS) for Tauranga identifies the direction for future investment 
in the transport system which is consistent with the NZTS,  RLTS,  and Smartgrowth. 

The ITS outlines a number of actions of which the first relates to Integrated Planning with the 
stated goal:  Transport and Land Use are Planned Together: 

"Tauranga has developed over time in a dispersed manner, due in part to the 
geography of the city and also because of the suburban nature of New Zealand 
cities, which have been largely developed during a time when there has been 
high car ownership and usage.  Whilst some residential infill has occurred, the 
residential densities are still low by international standards and the form of 
suburban development encourages a high usage of the motor car.  
Neighbourhood dairies are not part of newer residential developments, but have 
been replaced by service station shops, supermarkets and other car based 
retailing. 
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New urban growth areas in the city (both Greenfield and areas of intensification) 
have been identified in SmartGrowth to provide a form of development which will 
lead to efficiencies in servicing.  They will ultimately provide the opportunity to 
reduce the need to travel through the provision of places to live work and play in 
close proximity to each other.  SmartGrowth is a set of policies for the Western 
Bay of Plenty that encourages increased land use density, clustering and mix, 
increased street connectivity, more balanced transportation, and reduced urban 
expansion". 

Key objectives include: 

- "Support Land Use Patterns which Reduce the Need to Travel 

Planning of appropriately sited land uses is critical to successfully managing 
transport planning and the future planning of the city needs to recognise this 
close interaction. 

- Ensure Land Use Development Does Not Compromise the Safety and 
Efficiency of the Transport Network 

- Ensure that Land Use Planning and Transport Provision are planned to 
Support Each Other". 

3.5 Proposed Tauranga City Plan 

The proposed City Plan includes a number of objectives which support the above guiding 
documents with particular reference to the goal of an integrated, safe, sustainable land transport 
system.  These objectives are: 
 
Objective – Promoting an Integrated Transport Network   
"Subdivision, use and development of land facilitates and encourages the use of alternative modes of 
transport, in particular walking, cycling and public transport". 
 
Objective – Maintaining a Sustainable Transport Network 
"Transport-related effects of the subdivision, use and development of land do not compromise the 
integrated, safe, sustainable and efficient function of the transport network within the sub-region".  
 
Objective - Network of Commercial Centres 
"A network of vibrant, convenient and accessible commercial centres which are closely aligned with 
public transport, walking and cycling networks, and serve as focal points for the community where their 
social, economic and cultural needs can be met" 
  
Objective - Efficient Distribution of Commercial Development 
"Convenient access to commercial business activities and employment opportunities through 
commercial development within efficiently located Commercial Zones". 
  
Objective - Provision for Industrial Land Use 
"A range of consolidated industrial environments where industrial and complimentary activities are 
encouraged and not compromised by the higher expectations of amenity in other zones". 
  
Objective - Location of Industrial Land Use 
"Industrial land use and development is clustered in specific locations throughout the City to provide 
convenient and efficient access to the transport network, avoid conflict with sensitive land use, and 
provide for both efficiency and a choice of means of access for employees". 
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Objective - Activities within the Industrial Zones 
"Non-industrial land use and development does not compromise the purpose of the Industrial Zones, 
or impact on the role and function of commercial centres through being unrelated to industrial activities 
or expectations of amenity provided by non-industrial zones". 
 

4. Road Hierarchy/Access Management 

A fundamental building block for the development of a sustainable transport system is an 
understanding and prioritisation of the road network.  The classification of roads into various 
groupings is useful in establishing the policies which guide the management of the road 
particularly with respect to land use planning and access management.  The City Plan sets out 
the proposed Road Hierarchy which is to be used for this purpose and policies to maintain the 
effectiveness of that hierarchy.  To be fully effective it is important that the road hierarchy is linked 
to particular policy or rules. 

Road Hierarchy can be defined as the “grading of roads according to increasing or decreasing 
importance of their traffic carrying of other function” (Standards Australia, 1986).  The relationship 
between road type and traffic function is depicted in Figure 1 below: 

 
Figure 1:  Relationship between road type and function1 

Simplistically, roads that are designed to predominantly carry motorised traffic are classified as 
motorways, expressways and arterial roads providing for “through” movement of traffic.  These 
roads tend to be higher speed roads and therefore not so friendly to non-motorised forms of 
travel. At the other end of the spectrum are local roads with the primary function of providing 
access to adjacent land and retaining an environment conducive to non-motorised travel.  In 
between these extremes are roads such as collectors that provide for a mix of through traffic 
function and local access function.   

In meeting the City Plan objectives one of the secondary policies is:  

"Maintaining Road Function: By ensuring that traffic generation associated with the subdivision, 
use and development of land does not adversely affect the primary function of roads within the 
road hierarchy". 

                                                   
1 Source: Austroads Guide to Traffic Engineering Practice Part 9 1988 
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Access management is a key tool in maintaining the function and efficiency of the important traffic 
thoroughfares.  The efficiency of arterial routes is influenced by the number and frequency of 
adjacent accesses, particularly those associated with high vehicular traffic movements as these 
access points can result in the manoeuvring and queuing of turning vehicles conflicting with 
through traffic.  This access control can be achieved in many ways such as through appropriate 
application of land use policy, or access limitations imposed by Limited Access Roads 
empowered by statute and currently applied to many of the existing state highway corridors in 
Tauranga.   

4.1 Effects of Commercialisation on Important Road Corridors 

TCC has carried out a study into the effects of allowing commercial development along arterial 
roads ("Plan Change 48-Case Studies of the Effects of Commercialisation Along Arterial Roads", 
Beca, June 2008) which showed how the level of service on roads is detrimentally impacted in a 
significant manner by a move from residential uses to more intense commercial uses. 

The study discussed the ability of isolated commercial intensification to be potentially able to 
mitigate any effects on the road network by way of access controls or improvements.  However, it 
can be the cumulative effect of a number of small developments over time that leads to the need 
for more substantial road improvements that are not a direct consequence of any one 
development.   

It was concluded that: "These cumulative effects of intensification would be significant unless 
additional capacity is provided. In such cases, even with additional capacity to accommodate the 
higher traffic generation, the movement function of the arterial would likely be compromised in 
favour of providing more access function. This should be minimised on arterials or collectors 
which fulfil an important movement function in the road network, but could be accommodated on 
local roads in the network which have a lesser movement requirement and a greater access 
function.”   

This conclusion supports the centres based approach whereby trip generating activities, such as 
intensive commercial retail, that are significantly higher than the underlying zone of a dispersed 
corridor approach are better concentrated around defined centres.  Comparative analysis of 
various trip generating activities is provided in the following sections.  

TCC has additionally undertaken a study of Hewletts Road which is of national significance as 
part of the access route to Port of Tauranga ("Hewletts Road Corridor Access Alternatives", Beca 
October 2008). That study showed that the capacity of the Hewletts Road route depended on the 
constraints imposed by traffic accessing Hewletts Road from its side road intersections.  
Increases in travel demands from any of these side roads, results in a reduction in capacity of the 
Hewletts Road intersections and hence, a reduced level of service to traffic on the arterial route.   

As retail travel demands are greater than say the underlying Industrial Business activity (see 
analysis below) then any proposal to increase the proportion of high generating retail activity 
would exacerbate the effect on Hewletts Road (or any other similar situation). It is more rational to 
avoid unplanned and ad-hoc development of that sort by making provision for retail uses to be 
brought together into a hierarchy of centres where the impacts can be assessed and 
appropriately mitigated. 
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5. Integrated Centres and Transportation Efficiency 

In order to illustrate the transportation efficiency differences between integrated centres and 
dispersed activity alternatives (including ribbon development along corridors), reference has been 
made to both published data relating to surveyed trip generation rates and a specific study 
undertaken by TDG at the Westgate Shopping Centre in Waitakere City. 

The comparison of trip generation rates for car based trips to retail activities relative to centre size 
is given below to demonstrate the efficiencies of co-locating similar activities close together to 
enable the ready sharing on a single trip and/or parking.  This reasoning can be extended to a 
centres based approach for commercial offices as there is seen to be some synergy between 
sharing of trips between offices and retail particularly during breaks and some economies of scale 
within the office activity with similarly related services or even complementary services. 

5.1 ITE Modelling 

The trip generating efficiency of an integrated centre can be demonstrated by reference to 
established trip generation predictive models as published by the Institute of Transportation 
Engineers (“ITE”).  The ITE models are extensive, and are based on comprehensive surveys of a 
large number of shopping centres2. 

The ITE predictive vehicle trip models for shopping centres on a weekday and a Saturday are 
given as follows: 

Weekday:  Ln (T) = 0.65 Ln (X) + 5.83 

Saturday:  Ln (T) = 0.63 Ln (X) + 6.23 

Where  T = average daily vehicle trip ends (vehicle movements) 

  X = Gross leasable floor area in 1000 sq ft 

Similar predictive models are available for the weekday and Saturday peak hour periods. 

These models can be plotted graphically to relate gross leasable floor area to the resultant trip 
rate (in vehicle movements per 100m2).  This is illustrated in Figures 1 and 2 below, where              
Figure 1 shows daily trip rates for a weekday and a Saturday, and Figure 2 shows peak hour trip 
rates for the busiest hour on a weekday and a Saturday. 

 

                                                   
2 The surveyed centres predominantly managed as one unit with on-site parking facilities. 
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Figure 2 : ITE Daily Trip Rates Shopping Centres and Commercial Offices 
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Figure 3 : ITE Peak Hour Trip Rates Shopping Centres and Commercial Offices 

It can be seen that in both cases, the trip rate does in fact decrease as the size of the shopping 
centre increases.  The graphs clearly illustrate that a small centre has a trip rate that is over 
double (in fact, up to 2.3 times greater) that of a larger centre, clearly illustrating that the larger 
the centre the greater the potential for sharing of trips between activities within the same centre. 
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From this trend it can be inferred that an integrated centre will generate less traffic on a road 
network than a dispersed pattern of retail development.   It is recognised that not all of the trips 
associated with retail activities are new trips to the road network with many trips being pass-by 
trips (these being trips already on the road network passing by the frontage of the retail complex) 
or diverted trips (trips already on the road network but make a diversion).  To understand the 
sensitivity to pass-by trips, the pass-by rates for shopping centres have been applied to the trip 
rates depicted above with the net result that the trend line continues to show a decrease in trip 
rates with increase in centre size (for example the non-pass-by trip rate between a centre of 
50,000 m2 and 5,000 m2 increases by a factor of 1.6). 

5.2 NZ Trips Database Bureau 

Data has also been collated in New Zealand by the NZ Trips Database Bureau (NZTDB) for 
shopping centres.  Peak hour trip generation data has been previously published in the Transfund 
Research Report No. 209 and is reproduced below in Figure 3.  

 
Figure 4:  Trip Generation for Shopping Centres: Sourced  from Transfund Research Report No 209 - Fig 4.1 

In a similar fashion to the ITE data, Figure 3 shows how the trip rate decreases as the size of the 
shopping centre increases.   

5.3 Westgate Shopping Centre Case Study 

To further demonstrate the economies of scale with a centres based approach and the effects on 
vehicle trip generation, Traffic Design Group has previously undertaken a detailed study of the 
Westgate Shopping Centre in Waitakere City. 

The Westgate centre includes specialty retail, large format stores, a supermarket, restaurants and 
entertainment.  This study was undertaken by TDG in order to quantify and compare the trip-
making characteristics of an established centre with that which would occur if the same level of 
development were dispersed throughout the town. 

The methodology for this assessment involved a two-stage process.  The first stage involved the 
survey and analysis of vehicle movements to and from the centre wherein the trip generating 
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activity of the centre as a whole was compared with the equivalent observed trip generating 
characteristics of the individual components. 

The second stage of the assessment used published predictive models based on empirically 
derived data from a large number of shopping centre surveys, to compare the calculated trip 
generating potential of the individual stores with that obtained from the surveyed total of the 
centre as a whole.  The data and predictive analysis models used in this second stage are widely 
recognised and applied by practitioners as being well founded on extensive surveys made 
elsewhere and consistent with results found in New Zealand. 

The Westgate Shopping Centre on Hobsonville Road near the present terminus of the North-
western Motorway was chosen for this assessment, as its associated parking is geographically 
self-contained, it has only three defined points of entry and exit, and it contains a reasonably wide 
mix of activities including specialty retail, large format stores, a supermarket, restaurants and 
entertainment. 

5.3.1 Westgate  Surveys 

The surveys were undertaken on Friday 6 October and Saturday 7 October 2006 between 
11:00pm and 3:00pm.  

All vehicle movements to and from the centre, and all people movements to and from each 
individual activity were recorded.  The people movements were counted so as to record 
individuals and "vehicle equivalent" groups such as couples and families.  Comparison of 
driveway counts with counts of vehicle-equivalent groups through doorways thereby enabled a 
good approximation of the actual vehicle generating characteristics of each separate activity on 
the site to be established in relation to that for the centre as a whole. 

A summary of the peak hour and survey period totals of vehicles, and vehicle-equivalent groups 
through doorways, is provided as follows: 
 

 
VEHICLE 

MOVEMENTS AT 
DRIVEWAYS 

VEHICLE EQUIVALENT 
MOVEMENTS AT ON-SITE 

ACTIVITIES 

RATIO 
VEHICLES/EQUIVALENT 

VEHICLES 

Friday    

Survey Total 8,639 17,206 2.0 

Peak Hour 2,419 4,128 1.7 

Saturday    

Survey Total 8,949 16,529 1.8 

Peak Hour 2,543 4,282 1.7 

Table 1 : Comparison of driveway vehicle movements with vehicle equivalent movements at doorways 

This result clearly demonstrates that there is a transportation efficiency in providing business 
activities within an integrated centre, rather than providing for these activities in a dispersed, 
individual pattern.  Over the period of the survey, each vehicle movement through the shopping 
centre driveways resulted in 1.8 to 2.0 “vehicle-equivalent movements” within the centre (ie: the 
occupants of each vehicle visited, on average, 1.9 individual activities within the centre).  The 
corresponding ratio for the peak hour was 1.7. 

In essence, these ratios mean that if the activities within the Westgate Shopping Centre were 
dispersed or spread linearly along an arterial a corridor, then they would generate almost twice as 
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much travel on the road network than presently occurs with these activities located in an 
integrated centre. 

The Westgate Shopping Centre has a total area of approximately 41,200sqm gross leasable 
area. The ITE publication “Trip Generation”, contains a predictive model for a shopping centre 
during a Saturday peak hour, which is of the form: 

 Ln (T) = 0.65 Ln (X) + 3.76 

Where T = Hourly trip total, and 
X = Gross floor area in square feet / 1000 

Application of this model produces an expected peak hour trip total of 2,293 vehicle movements 
(arrivals and departures).  This predicted peak hour flow is reasonably well correlated (within 
10%) with the 2,543 vehicle movements as observed at Westgate during the Saturday peak hour. 

5.3.2 Commercial Development Trip Variation 

The analysis above considers predominantly shopping centres with a mix of many different types 
of commercial development.  It is acknowledged that within the commercial business category 
there are many different types of activity with their own travel characteristics. 

As an indication of the range of vehicle trip generation rates, a range of activities is listed below, 
as sourced from Transfund Research Report 209 Summary: 

 Service Stations :  103 trips per hour /100m2;   

 Fast Food:    60 trips per hour /100m2;   

 Supermarket :  26 trips per hour /100m2;   

 Shopping Centre: 10 – 36 trips per hour /100m2;   

 Bulk Retail :  5.9 trips per hour /100m2; and    

 Offices :   2.5 trips per hour /100m2.   

It would however be an over-simplification to say that a centres based approach would benefit 
most from the higher generators of these examples, as the percentage of pass-by (trips already 
on the adjacent road) and diverted trips (trips already on the road network but make a diversion) 
also needs to be considered.  For example the service stations and to a degree fast food, while 
the highest generators, typically result in few additional trips on the road network due to a majority 
of trips being pass-by trips.  Conversely, supermarkets generate a fairly large proportion of 
primary trips or diverted trips (say on return home from work) and therefore locations in close 
proximity to residential demand are desirable.   

In all cases the access provisions and potential effects on the efficiency of the adjacent road 
corridor are important considerations. 

5.4 Transportation Emission Effects 

A further environmental effect that needs to be emphasised is the transportation implications on 
vehicle emissions and air quality.  If one land use policy results in double the need for travel in 
private vehicles (by increasing either the number and / or the length of private vehicle trips) as 
described earlier in this report, the increase in emissions more than doubles.  This is due to the 
resultant increase in congestion that occurs as travel demands increase.  Congestion results in 
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slower travel speeds (usually with speeds that are below optimum for fuel efficiency), delays 
involving idling, and stop / start movements.  Together, these produce higher levels of emissions 
than the commensurate increase in travel demand.   

Accordingly, the centres based policy approach that seeks to reduce retail travel demand while 
also encouraging the viability of public transport, are clearly consistent with wider Regional and 
City objectives and policies for reducing emissions and pollution due to vehicle travel. 

5.5 Location of Centres 

While much of the analysis above has drawn from data from larger shopping centres, the centres 
based approach is applicable to a range of centre sizes appropriate to the catchment served and 
the type of commercial retail included.    

The urban form that results in the greatest efficiency from a transport perspective is one with 
higher densities of origins and destinations (eg residential and commercial) in close proximity to 
each other to encourage and enable travel by modes other than car – either walking, cycling or 
public transport.  Ideally a neighbourhood centre would be within walking distance of all 
residences which is commonly accepted as being around 800m.  This idealised urban form would 
result in a number of nodal centres around which residential use would be located.  These 
neighbourhood centres would cater for primarily convenience items but as the catchment area 
increases the centre could also contain other service industries or supermarket. 

If the localised neighbourhood centres are able to grow in conjunction with its surrounding 
catchment then the trip generation rate external to that node is likely to be accordingly reduced.  
An example where a road would benefit from this development is Welcome Bay Road and its 
associated junctions which would benefit form reduced trips from the Welcome Bay area. 

A self perpetuating spiral results from an efficient sustainable urban form.   Provision of centres 
based environments that are conducive to walking and cycling (due to short distances to travel), 
and public transport (due to intensified centres)  encourages greater use of these modes, reduces 
car travel,  transport corridors become public transport orientated and therefore encourages 
further greater use. 

Conversely, the dispersed approach to commercial retail location reduces the attractiveness to 
walk, cycle or use public transport resulting in higher usage of the car. 

6. Comparison of Centres Based versus “Dispersed” 
Development 

In demonstrating that there are transportation efficiency advantages to locating retail activities 
within a centre, there are also transportation disadvantages to the more dispersed pattern of retail 
development, including along arterial road corridors.  The disadvantages of less integrated retail 
development include: 

 With a dispersed pattern of stand-alone retail activities, there will be an increase in both the 
number and length of trips if two or more purposes for travel exist.  For example, someone 
who wants to both shop for groceries and visit a dry cleaner can usually do that within a 
centre via a single vehicle trip and then walking between each; but cannot do that if the 
supermarket is located remotely from the centre.  This results in a cost to the community in 
terms of increased travel time and cost, direct vehicle cost, increased vehicle emissions 
and increased congestion. 
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 With dispersed development, it is usually more difficult to access all activities using public 
transport, which then increases the demand for travel by car.  The corollary of this point is 
that it then becomes much more difficult to establish viable public transport facilities and 
services if there is no focus of demand to support those facilities.  This leads to a downward 
spiral of transportation effects which is particularly hard to halt, let alone improve. 

 Retail developments within a centre enable the sharing of road infrastructure, public 
transport infrastructure, access provisions and parking.  Disaggregated development on the 
other hand, requires separate accesses and self-contained car parks.  This increases the 
number of traffic demand focii, thereby reducing the ability to adequately and economically 
accommodate those demands, and it increases the areas and / or facilities required to 
accommodate access, circulation and parking. 

 The effects of locating predominantly car-based retail activities on arterial roads which are 
not supportive of passenger transport or walk / cycle modes and which generate short-trip 
traffic demands include the creation of high volumes of turning traffic movements to/from a 
site directly onto the arterial road.  This turning demand creates queues, delays and 
hazards for all traffic, including the through movement of regional traffic.  The resultant 
generation of congestion on the arterial road also means that the road may no longer 
properly provide for the movement of public transport.   

Further, as traffic intensity increases, it becomes unpleasant and unsafe for walk and cycle 
traffic modes to be taken up.  High entry / exit traffic demands through wide driveways also 
make it difficult and potentially hazardous for pedestrians to use a footpath. 

Notwithstanding the general benefits of the centres based approach there are some activities 
particularly low traffic generating activities that may remain suitable for intensification along 
arterial roads.  However it is expected that such proposals would be subject to a full assessment 
of its implications in terms of transport convenience, effectiveness and efficiency.   

7. Transportation Effect of Retail in Industrial Areas 

The proposed City Plan seeks to restrict retail activities in Industrial zoned land to ensure that 
they are primarily industrial in nature.  To service the industrial areas, a limited amount of retail 
activity is envisaged to provide for ancillary retail and offices up to 25% of the gross floor area 
and to a maximum of 250m2 in total.  This level of retail activity is intended to primarily allow for 
businesses to retail their products directly from the site of manufacture and in this way this avoids 
the transport of products to a remote retail site.  Furthermore the ancillary retail is useful in 
servicing the employees in the area providing convenience retail such as food and associated 
service industry, thereby reducing the need to travel outside the immediate area for these 
facilities.   

However, retail on a larger scale intended to attract more than the local employees in an 
industrial area will attract additional trips from outside the area.  Moreover, due to the typical 
location of industrially zoned land away from arterial routes and residential areas, the trip 
attraction is more than likely to be car centric as alternative modes whether by public transport,  
walking or cycling ,  are likely to be less attractive.   

A comparison of the trip generation rates for industrial activities versus typical retail activity is 
given below.  In making such comparisons it is recognised that trip generation rates can vary 
substantially within a particular category, but even given this variation, the highest industrial trip 
generator (such as light industry with showroom) still generates fewer trips than the lowest retail 
generator (such as bulk retail activity).   
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7.1 Trip Generation Comparisons 

The same transport efficiencies, of increasing shopping centre size leading to a reduction in 
external trip rate, are also apparent with industrial park size.  As the land area of an industrial 
park increases a proportion of the trips become internalised, resulting in a reduced external trip 
rate. 

A comparison of the industrial park and retail trip rates for shopping centres using ITE models is 
given in Figure 4. 

0

10

20

30

40

50

60

70

80

90

100

0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000

Gross Floor Area (m²)

Tr
ip

 R
at

e 
(v

eh
/d

ay
/1

00
m

²)

Retail Weekday
Industrial Weekday

 
Figure 5:  Comparison of Industrial Trip Generation with Retail Trip Generation (source ITE) 

Figure 4 shows that, although the industrial and retail trip rates show a similar decreasing trend 
as the gross floor area increases, the rates for industrial trip generation are significantly lower 
than the rates for retail traffic generation.  The data shows therefore, that allowing retail 
development in industrial zone areas will typically result in significantly higher traffic generation 
than an equivalent floor area of industrial activity.  The difference in rates is significant with 
shopping centres generating 4 to 5 times the number of trips based on gross floor area as for 
industrial activity. 

The increase in trip generation by higher trip generating activities will result in greater demands 
on access to, and performance of, the adjacent road network.  Therefore the effects on the 
adjacent road network would need to be mitigated including consideration of capacity 
improvements.  Additionally the cumulative effect of any commercial “creep” in industrial areas 
would need to be considered with the same issues identified as for ribbon development of 
corridors as described in section 4.1 above. 

It is recognised that there will be some sharing of trips between the retail and industrial 
employees which would reduce the differential and this local servicing is encouraged as noted 
above.  However, once a retail development exceeds the needs of its local area then the majority 
of trips will be external to the area resulting in differentials similar to that shown in Figure 4.   
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7.2 Industrial Location in the Road Network 

Travel associated with industrial zoned land is primarily focussed on either the employees to/from 
their place of residence or, the movement of goods.  In Tauranga the movement of goods is 
principally by road using the arterial network, rail, or through the Port of Tauranga.  Therefore to 
provide for the efficient movement of freight, industrial areas would ideally be located close to an 
arterial road network with linkages to the Port of Tauranga.   The existing industrial land at Mount 
Maunganui meets this criteria meaning it is ideally placed for industrial use in terms of transport 
efficiency.  Any loss of industrial land to other activities would require relocation of industrial 
activities further from the Port of Tauranga. 

8. Summary 

As recognised by the NZTS: 

"Despite some positive examples, evidence shows that many New Zealand 
settlements in urban and rural areas are expanding in a way that will significantly 
increase travel demand.  Examples include ribbon development, out of town 
shopping centres, coastal development and residential settlements that are 
physically separated from main urban centres…. 

The governments approach may include consideration of objectives and policies 
to encourage better integration between transport and land use". 

This dispersed pattern of development has also been recognised in Tauranga as noted in the 
ITS: 

"Tauranga has developed over time in a dispersed manner, due in part to the 
geography of the city and also because of the suburban nature of New Zealand 
cities, which have been largely developed during a time when there has been 
high car ownership and usage.  Whilst some residential infill has occurred, the 
residential densities are still low by international standards and the form of 
suburban development encourages a high usage of the motor car.  Neighbouring 
dairies are not part of newer residential developments, but have been replaced by 
service station shops, supermarkets and other car based retailing………". 

The proposed City Plan sets out to address some of the above issues resulting from dispersed 
development and to investigate the transport effects of adopting a centres based approach to 
retail and commercial development.   

In summary, the predictive models, historic data plots and the case study analysis all clearly 
demonstrate that there is a significant transport efficiency gain by pursuing a policy of integrated 
business development.  These transportation efficiencies are able to be achieved because an 
integrated centre is able to accommodate cross-trips between activities by walking rather than 
driving, and because larger centres generally have the critical mass available to enable them to 
be well served by public transport, thereby reducing reliance on travel by car.   

Integrated centres are able to share access and parking resources, and have pedestrian rather 
than vehicular links, which together enables a ‘tighter’ centre to be developed.  This then 
significantly reduces the need for car travel between stores.  The tighter centres that result are 
also able to be supported by surrounding residential catchments from which walk and cycle 
journeys are possible. 

These efficiencies of transport are not nearly as available for the same levels of dispersed 
development or development spread along an arterial road.  As the surveys and predictive model 
analyses show, a dispersed business development would result in around double the number of 
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vehicle trips on the local street system when compared to the same developments within a 
centre. 

There are definite and measurable transportation inefficiencies and disadvantages that would 
result from development of retail activities in a dispersed manner or along arterial roads.  
Dispersed retail development would add to overall travel by car (thereby adding to congestion, 
fuel use, air emissions and road infrastructural costs); and would add little to (or even hinder) the 
viability of public transport. 

The proposed City Plan seeks to restrict retail activities in Industrial zoned land to ensure that 
they are primarily industrial in nature.  To service the industrial areas, a limited amount of retail 
activity is envisaged to provide for ancillary retail and offices up to 25% of the gross floor area 
and to a maximum of 250m2 in total.  This level of retail is useful in servicing the employees in the 
area providing convenience retail such as food and associated service industry, thereby reducing 
the need to travel outside the immediate area for these facilities. 

However, retail on a larger scale intended to attract more than the local employees in an 
industrial area will attract additional trips from outside the area.  Moreover, due to the typical 
location of industrially zoned land away from arterial routes and residential areas, the trip 
attraction is more than likely to be car centric as alternative modes whether by public transport, 
walking or cycling, are likely to be less attractive. 

Trip generation analysis shows that, although the industrial and retail trip rates show a similar 
decreasing trend as the gross floor area increases, the rates for industrial trip generation are 
significantly lower than the rates for retail traffic generation.  The data shows therefore, that 
allowing retail development in industrial zone areas will typically result in significantly higher traffic 
generation than an equivalent floor area of industrial activity.  The difference in rates is significant 
with shopping centres generating 4 to 5 times the number of trips based on gross floor area as for 
industrial activity. 
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